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CaHkT-IleTepOyprckmit rocy1apCcTBeHHBIVE apXUTEeKTy PHO-CTPOUTEIbHBIVE YHUBEPCUTET

AHHOTaIIMA

Stack-addekrt (3¢pdexT TATM) ABIIETC OMHMM M3 KITIOUeBBIX (PaKTOPOB, BIIVISIOIINT Ha
MUKPOKJIMMAT " 3HeproddeKTUBHOCTbL B BBICOTHBIX 37aHMAX. OH IpescTaBiigeT cobom
ABVDKeHVe BO3[lyxa BHYTPU 3[aHWMs, BBI3BaHHOE W3-3a JEVICTBUS Pas3IMYHBIX 110 BeJIMYMHe
rpaBUTAlIVIOHHBIX JaBjleHWIl BHYTPM U CHapyXwu 3gaHud. IloHuManme MexaHM3MOB stack-
s¢pdexTa 1 ero BIMAHMA Ha pabOTy MHXKeHEPHBIX CHCTeM 31aHs SBJIAeTCs BaXKHOV 3a7iavert I
IIPOEeKTVPOBIIVKOB, MHXXeHepOB U MccilefoBaresient. [laHHas cTaTbs IIpeficTaBiisgeT coboit 0030p
COBpeMeHHBIX 3HaHMUI O stack-addekre B 3maHMAX, ero MOIOEIMPOBaHUM U y4éTe IIpU
IIPOEKTUPOBaHNUNL.

KimroueBpie ciioBa: stack-adpdexr, apdexT TArm, BeICOTHBIe 3maHMs, HpoekTuposaHme, CFD
MofeJIpOBaHue
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ABSTRACT

The stack effect is one of the key factors affecting the microclimate and energy efficiency in
high-rise buildings. It represents the movement of air inside a building caused by the action of
different gravitational pressures inside and outside the building. Understanding the mechanisms
of the stack effect and its impact on the operation of building engineering systems is an important
task for designers, engineers and researchers. This article is an overview of current knowledge
about the stack effect in buildings, its modeling and consideration during design.
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Stack-a3¢pdeKT Bo3HMKaET 113-3a pa3HUIIBI B INDIOTHOCTY BO3yXa BHY TPV M CHApY KM 3[aHs,
BBI3BAHHOV TeMIIepaTypHbIMI I'panvieHTaMu [1]. B xoomHOe BpeMs rofa TEIUIBIVE BO3IMYX BHYTPU
30aHMs TIOMHVMAETCS BBepX, co3faBas M3OBITOYHOe HaBJIeHVIE B BepXHEV YacTU 3OaHWS U
paspexeHne B HVDKHeV. Jlerom curTyamuss oOpaTHas - XOJIOOHBIVI BO3IyX OITyCKaeTcs BHIS,
co3faBas paspeXxeHle BBepXy U M30BITOUHOe IaBjleHne BHM3Y. TakmumM oOpa3oM 3maHMe HersTcst
Ha [Be JacTV, 3T 9acTU OTHAEJISIOTCS OPYT OT ApyTa JIMHeN HeMTpaIbHOro fasiteHns. Ha yposae
JIVHUY HeWTPaJIbHOTO JaBJIeHNsl BO3IyX 3[aHMs He IoIafaeT ¥ He BBIXOOWUT M3 Hero uepes
orpakgaroryie KOHCTPYKIIVVI, 4eM JaJIblile OT STOV JIMHIUM PacIIONIOKeH 3TaX, TeM CrIbHee Oyier
Ileperna/ JaBIeHUI Ha OrpakIarommnx KOHCTpyKIvsx (puc. 1 [2]). VinrercuBHOCTS stack-adpdekra
3aBVICUT OT BBICOTBI 3[JaHNS, Pa3sHNUIIBI TeMIIEpaTyp VI HaJIMYV Iy TV IS IlepeTeKaHVIs BO3IyXa.
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Pucynox 1. Dmropsl pacriperierieHs JaBjieHs OT BpeMeHM roja [2]

Stack-adpdpekT  okasplBaeT  3HAUMTEIIPHOE ~ BIMSHME ~ Ha ~ MUKPOKIMMAT U
3Hepro3dPeKTUBHOCTH 3IIaHNUN. B X0JI0HOe BpeMs rojia OH MOXeT HPUBOAUTH K M30BITOYHON
MHQWIBTPALMV XOJIOIHOTO BO3/yXa B HVYDKHEV YacTy 3AaHVIS V1 SKCVIIBTpaLy TEIUIOTO BO3AyXa
B BEpXHeVI, 9YTO YBeIMUYMBaeT TEIUIOIIOTEPY M Harpy3Ky Ha crcteMbl oToruteHus [3]. Jlerom stack-
3¢ppeKT MOXeT BBI3BIBATBH IIeperpeB BEPXHMX STaXkel ¥ yBeJIMYMBATh HArpy3Ky Ha CHUCTEMBI
KOHZIMITVIOHVPOBAHWSL.

11 Mi3ydeHUS ¥ IIpOrHO3MpoBaHMS BiIvsHMA stack-adpdekra Ha 3maHMS HPUMEHSIOTCS
pasmaHble MeTObI MoaenpoBaHus. Hanboree pacripocTpaHEHHBIMY SIBIISTFOTCSL:

1. AHayIMTVI9eCcKVIe MOV, OCHOBaHHbBIE Ha YpaBHEHMIX OajlaHca Macchl v sHepruu [4];

2. 3oHasIbHBIE MOJIEIIN, pacCMaTpMBaIOIIIe 3/1aHVe Kak Habop cBsi3aHHBIX 0OOBEMOB [5];

3. CFD mopernmpoBaHMe, IIO3BOJISIONINE [IETAJIbHO MOIEIVPOBaTh TeUYEHMS BO3AyXa U
pacriperiesieHme Temiieparyp [6];

Kaxnpmi Merorn viMeeT CBOW IIpeVMYyINecTBa ¥ HENOCTATKM B 3HAUEHMSIX TOYHOCTH,
BBIUMCIIUTEILHOV 93P PeKTMBHOCT V1 TpeOyeMbIX BXOIHBIX TaHHBIX. BeIOOp mopxozsiiero Mmeroma
3aBVICUT OT IIeJIeVl VICCIIEIOBaHs, JOCTYIIHBIX PeCypPCoB 1 TpeOyeMoT JeTaI3ally pe3ysIbTaToB.
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s MyHMMM3aIMy  HeraTMBHOTO BiamsiHUA —stack-adpdexkta Ha MMKpOKIMMAT U
3HeproaPeKTUBHOCTh 3IaHUII HEOOXOAMMO YyYUTHIBAaTH €ro Ha 3Tarle IIPOeKTUpPOBaHMS.
KitrogueBbIMM cTpaTermsiMm pelreHms: IpoOIIeMbl SIBJISFOTCS:

1. OnTuMusanmss opMBI M OpMeHTalUMUN 30aHMs I MUHVMM3AINKY TeMIlepaTypPHBIX
IpaayeHTOB;

2. IIpmMeHeHMe BO3AYIIHBIX OapbepoB ¥ YIDIOTHEHWI I yMEHBIIeHVS MHPVIIBTPAIIAN
" 3KCpwIbTpaInm;

3. IlpoexTmpoBaHMe CUCTEM BEHTWILAILIMM Y KOHAMIIMOHMPOBAHMS C YUETOM BIIVSTHUS
stack-addexra;

4. Victionp3oBaHMe aTPUyMOB U APpYTMX OydepHbIX 30H I1JI BEIpaBHMBAHMS JaBJIeHT;

5. IIprmeHeHMe crcTeM peKyIepaliny Tellla [1JIsg CHVDKeHMS TeIUIONOTepPb.

DPPeKTUBHOCTD ITVUIX CTpAaTEeIMI 3aBUCUT OT KJIMMaTUIeCKVIX YCIIOBU, TUIIA 3aHVs U €70
HasHaueHms. 1 onrmMmaipHOro yuéra stack-sdpdexra HeoOXOmMM KOMIUIEKCHBIVI IIOAXOII,
OCHOBaHHBIVI Ha MOZIe/IMPOBaHNY, VH)XeHepPHOM aHaJIM3e U OIbITe IIPOeKTUPOBaHMSL.

Stack-apdexr gBisiercs BakHBIM (PAKTOPOM, BIMSIOIIMM Ha MMKPOKIMMAT U
3Hepro3dPeKTUBHOCTD 3aaHn. [ToHMMaHMe ero pu3MUecKIX OCHOB, BIIVSIHVSA Ha MHXXeHepHble
CUICTEMBI 11 METOI0B MOJeJIMPOBaHMs II03BOJIsIeT pa3padarbiBaTh M HpUHMUMATL 3P QeKTUBHBIE
pellleHNsI B IIPOEKTUPOBaHUM IS MUHMMM3AIMY HeTaTVBHBIX ITocsiencTBum stack-adpdexra.
Yuér stack-adpdexra mpm HpPOEKTMPOBAHMM BBICOTHBIX 3AHWUI SBJISETCS HEOOXOIVMMBIM
yCJIOBYIEM IS CO3[IaHVs KOM(OPTHON 1 3HeproadPeKTUBHOV Cpebl.

Crmcok IuTeparypsbl:

1. Kawura: Etheridge, D. (2012). «EcTecTBeHHasi BeHTWIALNMSA 30aHVIL TEOPWUs, M3MePeHIe U
npoexkTmuposanue.»  Pexwum  pocryma:  https://avidreaders.ru/read-book/natural-
ventilation-of-buildings-theory-measurement.html ([JaTa o6parenms: 08.04.2024)

2. Pexum pocrymna: https://henry.com/commercial/about-air-vapor-and-water-resistive-
barriers/solving-common-building-environment-problems ([laTa o6parenmsi: 08.04.2024)

3. Cratps: Linden, P. F. (1999). “IT'mapoMexaHnKa ecTeCTBEHHOV BeHTWISAIMN. ExXeromHbIi
0030p rugpomexarukn.” Pexum gocryna: https:/ / people.eng.unimelb.
edu.au/imarusic/ proceedings/14/FM011001.PDF (data oOpamenvis: 08.04.2024)

4. Crarps: Li, Y., & Delsante, A. (2001). “Natural ventilation induced by combined wind and
thermal forces. Building and Environment.” Pexvim JoCTyTIa:
https:/ /www.semanticscholar.org/paper/Natural-ventilation-induced-by-combined-
wind-and-Li-Delsante/49d990e2dbdba34d725155388201dde376e02404 ([Jata oOpamienmis:
08.04.2024)

5. Kaura: Axley, J. W. (2001). “ITprMeHeHMe eCcTeCTBEHHOV BEHTWISLINIM B KOMMePUYECKMX
sgarmsix CHIA - cooTBeTcTBME KIMMATWMYECKVIM YCIOBMSIM, CTPATeIMM ¥ METOHBI
HPOEeKTMPOBaHIs, MoJieJIbHbIe vcciteqoBaHys.” Pexxvm JOCTyTIa:
https:/ /www.academia.edu/3014909/ Application_of
natural_ventilation_for_US_commercial_buildings_climate_suitability_design_strategies_
and_methods_modeling_studies (Jata oOpamenvis: 08.04.2024)

6. Cratps: Chen, Q. (2009). “ITporHo3uposaHme 3 PeKTMBHOCTY BEHTWISALINN 3aHUIL: 0030
MeToma W IocjlegHMe nOpuMeHeHms.” Pexmm — mocryma: https:/ /www.sci-
hub.ru/10.1016/j.buildenv.2008.05.025 (Jata obparrenvis: 10.04.2024)

55



«OpurnaanpHbIe ucciienoBalysi» (OPVIC) ¢ No 03 « 2024 ores.su

References:

1. Book: Etheridge, D. (2012). «Natural ventilation of buildings: theory, measurement and
design.»  Access mode: https://avidreaders.ru/read-book/natural-ventilation-of-
buildings-theory-measurement.html (Date of access: 08.04.2024)

2. Access mode: https://henry.com/commercial/about-air-vapor-and-water-resistive-
barriers/solving-common-building-environment-problems (Date of access: 08.04.2024)

3. Article: Linden, P. F. (1999). “The fluid mechanics of natural ventilation. Annual review of
fluid mechanics.” Access mode: https:/ / people.eng.unimelb.
edu.au/imarusic/ proceedings/14/FM011001.PDF (Date of access: 08.04.2024)

4. Article: Li, Y., & Delsante, A. (2001). “Natural ventilation induced by combined wind and
thermal forces. Building and Environment.” Access mode:
https:/ /www.semanticscholar.org/paper/Natural-ventilation-induced-by-combined-
wind-and-Li-Delsante/49d990e2dbdba34d725155388201dde376e02404 (Date of access:
08.04.2024)

5. Book: Axley, J. W. (2001). “ Application of natural ventilation for US commercial buildings-

4

climate suitability, design strategies & methods, modeling studies.” Access mode:
https:/ /www.academia.edu/3014909/ Application_of
natural_ventilation_for_US_commercial_buildings_climate_suitability_design_strategies_
and_methods_modeling_studies (Date of access: 08.04.2024)

6. Article: Chen, Q. (2009). “Ventilation performance prediction for buildings: A method
overview and recent applications.”  Access mode: https:/ /www.sci-

hub.ru/10.1016/j.buildenv.2008.05.025 (Date of access: 10.04.2024)

56



	ABSTRACT
	ABSTRACT
	The stack effect is one of the key factors affecting the microclimate and energy efficiency in high-rise buildings. It represents the movement of air inside a building caused by the action of different gravitational pressures inside and outside the bu...
	The stack effect is one of the key factors affecting the microclimate and energy efficiency in high-rise buildings. It represents the movement of air inside a building caused by the action of different gravitational pressures inside and outside the bu...

