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Anomayis. Y eemmunayiiHil npakmuyi 3HAX00AMb WUPOKe 3ACMOCYEAHHS NOGIMPAHO-CMPYMUHHI 020POOJCEHHS, SKD
BUKOPUCMOBYIOMbCS OISl 8IOOKPEMICHH 30HU 31 CHPUAMAUSUMU NApaMempamu 6i0 30HU 3 MEHW CAPUSMAUBUMU
napamempamu nogimpsaHozo cepedosuwa. Haltuacmiwe 3acmocogyroms nogimpano-cmpymMutHi 020pO0*CEHHA Y UPOOHUUUX
npuminjennsx. Ilosimpsana niocka cmpymuHa 6i00KpeMAIOE 0HCepeno WKIOAUBUX BUOLIEHb 8i0 NOBIMPAHO20 Cepedosud
NPUMIWEHHSA, A TNAKOHC MPAHCIOPINYE WKIOIUBOCMI, WO NOMPANULU 8 NOGIMPAHUL HOMIK 00 MiCYs IXHbO20 6]10671108aHHA. 3a
MAKUM NPUHYUNOM BIAUMOBYIOMbCA PISHOMAHIMHI akmugoeami micyesi giocmoxmysaui. Hapasi eenuxozo nowtupenns 07
BUPIWEHHSL 3A60AHb AEPOOUHAMIKU GeHMUNAYIL, 30Kpema OJisi PO3PAXYHKY CMPYMUHHUX meuiti | meuill noonusy cmokie,
po3pobaero uucenvhi memoou CFD mooenosanns (Computational Fluid Dynamics — o6uucmiosanvra ciopomexamika). Memoio
€ GU3HAUEHHSI OCHOBHUX KIIbKICHUX CRHIGBIOHOWEHb O GAAUMYEAHHS NOSIMPSIHO-CIMPYMUHHOL 020pOXHCT HAO 03EPKAIOM
PIOUHU, WO NPAYIOE 8 PEACUMI 2DAHUYHORO0 BNOGNIOBANHS 3a donomo2oto memody CFD moodenosanns. Pozensidaemucs 06 ’'emua
3a0aua npo 83aEMO0iI0 NPUNTUSHUX CIIPYMUH, WO BUXO0AMb 13 8V3bKUX WINUHHUX OMEOPI8 Y HANPAMKY 0OUH NPOmMuU 0OHO20
Ma WITUHHUX CIMOKI8 Ni0 NPUNAUeHUMU Hacaokamu. Pospaxynkoea obnacms meuii 06medcyemuvcs nogepxHero 03epKana piouHu
¥V 6aHHi, 6OpMamu 8aHHU 1l YMOGHUMU MeNCaMU HAO 8anHOI. Bukopucmosyeanaca cmanoapmua k-e-mooenv mypoynenmuux
meuiil. Tlpu yvomy 66axcanocs, wo mypoyieHmHicms NOPOOHCYEMbCA NPUNTUSHUMY CIPYMUHAMY U 3A8UXPEHHAMU HA KYAX
meepoux cminok. 308HIWHI NOMOKU NOGIMPSI, W0 NIOMIKAIOMb 00 CIPYMUH i 00 OME0PY 6CMOKMYSAHHS HA BLIbHUX MEHCAX
obnacmi pospaxyuxy, npuimanucs He mypoynizosanumu. OmMpuUMano nois po3nooiny memnepamypu ma weuoKocmi
NOGIMPSAHUX NOMOKIE Ol eKPAHYS8AHHA 03epKana 6aHHu. Taxodic ymouHeHo cnig8iOHOWEeHHs GUMPAM NPUNIUBHO20 NOGIMpPs
ma nosimpst, Wo 8IOCMOKMYEMbCsl, 05 HAUOLIbUL eEeKMUBHO20 10GTIOAHHS WKIONUGOCELL.

Knrwouosi cnosa: 6opmosuil 6i0cMOKMY8ay, O0B0PIGHESUN GIOCMOKMY8ad, PO3NOOLL KOHYEHMpayii,

Komn ’romepHe MOOENIOBAHHSL.

Beryn. Y BeHTWIALIAHIN NPaKTUII 3HAXOAATh
HIMPOKE 3aCTOCYBAHHS MOBITPSHO-CTPYMUHHI OTO-
POXi, SIKi BUKOPUCTOBYIOTHCS JIJISl BiJOKPEMIICHHS
30HU 31 CHOPHUATIVBUMH TapaMeTpamMy Bil 30HU 3
MEHIII CIPUATIMBUMHU IapaMeTpaMu MHOBITPSHOTO
cepenoBuia. TakuM TPHUKIAIOM € Pi3HOMaHITHI
BapiaHTH TOBITPSHO-TEIJIOBUX 3aBic, MO 3aXHIIa-
IOTh BHYTPIIIHE CEPEHAOBUIINE NPUMIIICHHS BiJl
BILTMBY 30BHIIIHBOT'O XOJIOAHOTO MOBITPS B XOJIO/-
HUH MepioJ] pOKy Ta MiABUIIYIOTh TEMIIEPaTypy TO-
BITpSI B 30HI IPOPi3iB BOPIT i ABepeii [1].

Hatiuacriie 3acTOCOBYIOTH TMOBITPSHO-CTPY-
MUHHI OTOPOPKEHHS Y BUPOOHUYHX MTPUMIIIEHHSX.
[loBiTpsiHA TJIOCKAa CTPyMHUHA BiJOKPEMITIOE JDKE-
pelo MKiIMBUX BHUJIUICHB BiJI MOBITPSIHOTO cepe-
JIOBHIIA TIPUMIIICHHS, a TAKOX TPAHCIIOPTYE TIKij-
JIMBOCTI, IO MMOTPAIIIN B IOBITPSHUM MOTIK, 10 Mi-
CISl TXHBOT'O BJIOBJIFOBAHHS. 3a TaKUM IPUHIUIIOM
yJIalTOBaHI Pi3HOMAaHITHI aKTUBOBaHI MICIICBI Bij-
cMokTyBaui [1].

AKTyaJIbHICTh A0CTiMKeHHsl. BHyTpimiHe 1mo-
BITpsIHE CEpPEOBHIIA IIEeXiB, 00JaHAHUX ITPOMHC-
JIOBUMH BaHHAMU 31 IIKiIJIMBUMHA PEYOBUHAMH, 3a-
OpynHeHe mapamu 1ux pedoBuH. Lle moripmrye 310-
POB’s Ta Mparie3AaTHICTh JIF0IeH, OLIKOIXKYE Oro-
pOIKYyBanbHI KOHCTPYKIIii Tommo. Tomy edekTrBHE

BJIOBJIFOBAHHS TIapiB MIKiIJIMBUX PEUYOBHH BiJl BaHH
€ aKTyaJbHOIO 33Jauelo, SKa BUPIIIYEThCS B NaHIH
po0ori.

OcranHi gocaimzkeHHs Ta myOuaikamii. s
BJIOBJIFOBAHHS IIKIJUIMBUX TapiB, 10 BUIUIAIOTHCS
BiJl BaHH, BUKOPHCTOBYIOTh OOPTOBI BiJICMOKTYBai.
Cepen BapiaHTIB aKTUBOBAaHMX OOPTOBHX BiJJCMOK-
TyBa4iB Hal4YacTillle 3yCTPIYarOThCS PO3TAlIOBaHI
Ha OJIHIH OCI MPUIUIMBHUHN HACAJIOK 1 ITUIMHHUH CTIK
Haj a3epkaioM piguau. OHAK, SKIIO MPOMHCIOBA
BaHHA BUKOPUCTOBYETHCS Il 0OpPOOKH BEIHMKOTa-
OapuTHUX BUPOOIB 1, BiANOBIAHO, Ma€ 3HAYHI PO3-
Mipu (0is 3 M), TpaauLiiHi 3acO0M i KOHCTPYKTH-
BHI pilleHHs 11 BUJAJICHHS ILIKiUIMBOCTEH € HEJ0-
CTaTHBO €)EKTHBHUMH.

B ocHOBI MeTomy pO3paxyHKy aKTHBOBAaHHX
BIJICMOKTYBaYiB JIGKUTh aHATITHYHE JTOCIIiHKCHHS
B3a€EMOJII1 TUIOCKMX CTPYMHH 1 IMUIMHHUX CTOKIB,
10 BUKOPUCTOBYE CIIOC0 HAKIIaaHHs IOTOKIB 1 Oa-
3YETHCS HA METOJi IHTErpalbHUX CIiBBIAHOILCHD
[1]. Sk mpaBwI0, PO3TISAAAIOTH B3AEMOJIIIO CTPYMHH
1 CTOKIB MpH IXHBOMY pO3TalllyBaHHI Ha OJHIN oci
JTAJIEKO BiJl OY/Ib-SIKUX OOMEKYBAJLHUX IIOBEPXOHb.

3 MeTo10 30ibIIeHHS €PEKTUBHOCTI pOOOTH 00-
PTOBUX BIJICMOKTYBauiB Oiist 0OyaHaHH 31 3HAY-
HUMH BiKPUTHUMH TOBEPXHAMH (3aBLUIMPILKU 10
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10 M) TokcH4HOi piAMHU HaMu Oy 3aIpPOIOHO-
BaHI JIBOPIBHEBI IMHAMIYHI OTOPOKEHHS, SKi IO~
BUHHI NPAKTHYHO YCYHYTH HaJIXOIUKECHHS TOKCHY-
HUX PEYOBHH JI0 HABKOJIHIIHBOTO TOBITPSHOTO Ce-
penoBumia [2]. KOHCTpYKTHBHO BOHH BHKOPHCTO-
BYIOTBCSl TAKUM YMHOM. B370BX ABOX NMPOTHIIEK-
HUX OOPTIB BaHHY BCTAHOBIIIOKOTHCS IIIIMHHI BifIC-
MOKTyBaui. Hax HUMU pO3MIIIyIOTbCS TPUILTUBHI
TOPU30HTAJIBHI TUIOCKI MaTpyOku. /[BopiBHEBE IIe-
PEKPUTTSI 1O3BOJISE€ 3HAYHO 3MEHIINTH LIBUAKICTH
MOBITPsI B IOBEPXHEBOMY IIapi MOPIBHSHO 3 aKTHU-
BOBaHUMH BijicMOKTyBadamu. lIpu B3aemonii 3 mi-
HIMaJTbHOIO MIBHUAKICTIO TATCKOOIMHIX aCUMETPHY-
HUX TUIOCKMX CTPYMHUH CTBOPIOETHCS AWHAMiuHE
OTOPOKEHHS IJIS BCMOKTYBaHHS 3a0pyJHEHOTO
TIOBITPS 3 YTBOPEHOTO BHYTPIIIHBEOTO 00’ €MY.

Hapaszi BenMKoro momupeHHs Ajsl BUPILICHHS
3aBJlaHb aCPOJAMHAMIKM BEHTHJIAII, 30KpeMa s
PO3paxyHKy CTPYMHHHUX TeYiid 1 Tewidl moOmm3y
CTOKiB, po3pobneHi uncenbHi Metonu CFD mome-
moBanns (Computational Fluid Dynamics — oGurc-
JOBaJibHA TigpoMexaHika) [3-7 Ta iH.].

®opmyaroBaHHs wineii crarti. Metoro ganoi
po0OOTH € BU3HAYCHHS OCHOBHUX KUIBKICHHX CITiB-
BiJTHOIICHB AJIS BJIAIITYBaHHS MOBITPSIHO-CTPYMUH-
HOT OTOpOXi HaJ I3EPKAJIOM PiWHH, IO TPAITIOE B
PEXUMI TPaHUYHOTO BIIOBIIOBAHHA 32 JIOTIOMOTOIO
Metony CFD MozentoBaHHS.

Marepianau Ta MeToau. Y maHiii poOOTi po3Tiis-
JAETHCA TUTOCKA (JIBOBUMIpHA) 3a/1a4a IMpo B3a€EMO-
IO TIPUILTUBHUX CTPYMHH, 110 BUXOJSTH 13 BY3b-
KHX ILUTMHHUX OTBOPIB Y HAIPSIMKY OJHMH IPOTH OJI-
HOTO, Ta IIUIMHHUX CTOKIB ITiJ] HACAJIKaMH IPHII-
nuBy. Po3paxyHkoBa 00iacTh Teuil 0OMEKYEThCS
MOBEPXHEI0 JI3epKajia PiUHM Yy BaHHI, OOpraMu
BaHHU 1 YMOBHUMU MekaMu (puc. 1).

Po3zpaxynku BukxonyBanucs metonom CFD mns
BaHHU 3aBHIMPIIKU £ = 1,2 M. 3 1BOX OOKiB BaHHU
BJIAIITOBaHI aKTHBOBaHI OBITPSHO-CTPYMHUHHI OTO-

[PUILTIBHA
TITUTITHA

POIKEHHS Ha BCIO JIOBXKUHY BaHHU. Bucora mpur-
TUBHUX IIiTuH Oyma 3amada ds = 0,01 M, mo xapak-
TEPHO JJIsl TAKUX MPUCTPOTB 1 TO3BOJISIE PO3MIISAIATH
IUTOCKI TIPHUIUIMBHI CTPYMUHH SIK CTPYMUHH-IKE-
pena. BimeraHp Bim m3epkalia piIMHH IO OCi CHC-
TEMHU CTPYMHH-CTOKIB HE 3MIHIOBAJIACS
(d1 = 0,09 m). Bigcranp Mix OCSIMHU TPUTUIUBHHX 1
BIJICMOKTYBQJIbHUX IIUTMH 3MIiHIOBajdach y LIHUPO-
kux Mexax (dz = 0,05...0,7 m). Pa3om 3 miero Biac-
TaHHIO BIONOBIAHO 3MiHIOBajacs BHCOTa OOpPTIB
BaHHH.

[Ipu BUKOHAHHI YHCETHHUX PO3PAXYHKIB IIBHUI-
KICTh BUTIKaHHS NMPHUILTUBHOI CTPYMHHH BapiroBa-
Jack y Mexax v; = 3...15 m/c. Y cBolo uepry, mBu-
IOKICTb ~ BCMOKTYBaHHS  Oyra B Mexax
v2 =1,5...5 M/c. Takuii fiama3oH periaMeHTyBaBCs
0OMEKEHHSIM IIBUAKOCTI ITOTOKY TOBITPS [UIsl yHU-
KHEHHS BiZIpUBY YacTOK Ta 3MEHIIIEHHS TEIIOMACO-
00OMiHy Ha TIOBEPXHi PiTUHH.

Js po3B’si3aHHS 3a/1a91 3HAXOAUIIACS TaKa MiHi-
MaJIbHa BEJIMYMHA IIBUAKOCTI, 32 SKOI criocTepira-
€THCS MIOBHE BIIOBJIIOBAHHSI IIKIITTMBOCTEH 3 MOBEP-
XHi pifuHU BaHHA. MiHIMabHINA BeJTHMYWHI IITBUIKO-
CT1 BCMOKTYBaHHSI [IPH 3aJlaHii IIUPUHI CTOKY BiJ-
TMIOBi/Iae MiHIMaJIbHA BUTpATa MOBITPS, 10 BUAAJISA-
€ThCSI CTOKOM. Taka BUTpara MOBITps 3abe3mnedye
MIOBHE BJIOBJIIOBAaHHS 3a0pylHEHb, IO MOTpAIIs-
I0Th /IO MOBITPSIHO-CTPYMHUHHOTO €KpaHa i, B TOU ¥kKe
Yac € HalOIIbIl BUTINHOIO 32 EKCILTyaTalliitHUMHA
BUTpPATaMH.

[Ipo noBHe abo HEemoOBHE BIOBIIOBAHHS 3a0pyIl-
HEHb MOXKHA 3pOOUTH BUCHOBOK 3 KAPTHHU Teyil M0~
ONU3y UIUIMHHOTO CTOKY, IO MOMAETHCS y BUIIISIL
JiHiK Teuii (puc 2).

[Ipu moBHOMY TEPEKPHUTTI MOBEPXHI MPHUILIHB-
HUMU CTPYMHHAMH BCi JiHIi Tedii 3aMHUKaIOTHCS Ha
OTBOpaxX BCMOKTYBaHHsA. YacTKOBO BiJOyBaeThCs
MiICMOKTYBaHHS TIOBITPS 3 HaBKOJIMIIHBOTO cepe-
JIOBHIIIA.

v N
d,

/ v

dy HIi]II{HHI'[I"‘x /

CTIK

/r QHU B

\ / 6opTa
BAHHII

R S
TI3epPKATIo
PpUIHHI

Puc.1 Po3paxyHkoBa cxema MOBITPSITHO-CTPYMHHHOTO OTOPOIKEHHS BIZIKPUTOI IIOBEPXHI BETUKOPO3MIpHHUX BaHH
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JlocTaTHRO HE3HAUYHO 3MIHWUTH CIIiBBiTHOLIEHHS
IIBUIKOCTI IPUTUTABY 1 BCMOKTYBaHHS B OiK OCTaH-
HBOTO (Y po3paxyHKax mpuonm3ao Ha 3-5 %), 1 gac-
THHA NiHii Tewii Oyge HTH 10 MpoCTOpy 3a IIiIH-
HaMM BCMOKTYBAaHHSI, 1110 CB1TYNTh IIPO HEMIOBHE €K-
paHyBaHHS OBEPXHI PiTUHM.

TakuMm unHOM, TIpW 3aJaHiil reoMeTpuyHii ¢o-
pMi 1 po3mipax BaHHHM BapilOBaHHSM CIiBBiIHO-
LICHHS MIBUJKOCT] IPUILIUBY i BIZIICMOKTYBaHHS, a
TaKoXK, 3MIHEHHSM BIACTaHI MiX TPHUILUINBHAMH 1
BiJICMOKTYBQJIbHUMH IIIJIMHAMUA MOXHA TifiOparu
pPEeXHMH, IO BiANOBIJATUMYTH MOBHOMY BIIOBITIO-
BaHHIO MIKIIUTMBOCTEH TIpH MiHIMaIbHIA BHTpATI
MOBITPSI IPUIUIUBY I BiICMOKTYBaHHS.

[Ipu BUKOHAHHI YHCENBHUX PO3pPaxyHKIB 3aja-
Bajucs MexXi oOmacTi Tewii: HEMPOHWKHI TBEpIi
MEXi — IIe MOBEpPXHS JA3epKayia piguHd, OopTa
BaHHM, 30BHIIIHS TOBEPXHS LIUIMH MPUIUIABY 1
CTOKY; pO3paxyHKOBa 001acTb — NPAMOKYTHUH Ia-
panenemninen, o OXOILTIOE 30Hy OCHOBHOI Tedii.

Ha BinbHUX MekaX THCK MpUHAMAaBCs PIBHUM at-
MochepHOMY, a JIiHii Tedii CPsIMOBaHUMH TIEpIICH-
JUKYJSIPHO IMM MeXaM. Y IUIOIIMHI NPUILTUBHOTO
Ta BCMOKTYBaJbHOTO OTBOPIB 3a/1aBajMCs, BiJAIO-
BiJHO, 3HAYEHHS IIBUAKOCTI Vi 1 V2, M/c. HaBkomu-
IIHE Ta MPUIUIMBHE MOBITPS Mae TEMIEPATypy
T=293 K.

BukopucroByBanacs cTraHAapTHa k-€ MOJeINb
TypOyneHTHOCTi. BBaxkanocs, mo TypOyneHTHICTh
MOTOKIB TOPOIDKYETHCSI NPUIUIMBHUMU CTPyMU-
HaMH¥ 1 3aBUXPEHHSIMH Ha KyTaX TBEPAMX CTiHOK, a
30BHIIIIHI TOTOKH MTOBITPS, IO MiATIKAIOTH IO CTPY-
MHUH 1 10 OTBOPY BCMOKTYBaHHsI Ha BUIBHUX MEXax
o0JacTi po3paxyHKy, He TypOyJ1i30BaHi.

i mpoBeieHHsT YMCETBHOTO PO3B’SI3aHHS BCS
o0acTh Teuil MoKpUBaIacs pO3paxyHKOBOI CITKOIO.
[TotiM y X011i BUKOHaHHS O0YHCIIEHh TOYAaTKOBA Ci-
TKa apoOunacs. [Ipu npomy HalOibIIe APOOTICHHS
MIPOBOMIIOCS B 30HAX HAHOUTBIIMX 3MiH IIBUKOCTI
Tedii. B ocepeakax po3paxyHKOBOI CITKH BUpINTyBa-
Jlacsi CHCTeMa piBHSIHb TYpOYJIEHTHOTO pyXy 1 He-
PO3pUBHOCTI. Po3B’s13aHHSI BUKOHYBAJIOCH iTEpalliii-
HUM MeTojqoM. HeB’si3km iTepamiiHOTO MpoIecy
JUISL BCIX KOHTPOJIbOBAaHUX MapaMeTPiB pO3paxyHKy
(KOMITOHEHTH IIBUIKOCTI, HEPO3PUBHICTH IOTOKY,
XapaKTEepUCTHKH TYpOyIeHTHOCTI Teuii & Ta €) BcTa-
HoBmoBaaucs BeanunHowo 0,0001.

301HICTh PE3YABTATIB PO3PAXyHKY B XOIIi IPO0-
JICHHS PO3PaxyHKOBOI CITKM MOXKHA Oa4uTH 3 TUHA-
MIK{ 3MiHM XapakTepHoi BeanuuHH. Lliero Bemmuu-
HOIO MMpHUUAMAIIacs MOB3JIOBKHS CKIIAJI0Ba IIBHKO-
CTi MOTOKY B TOHIli, PO3TAIIOBAaHIA HA PiBHI BepXy
BCMOKTYBaJIbHOI IIIMHU 1 Ha Binctani 0,1 M Bifg

Hel. TouHiCTh PO3paxyHKy BBaXKanacsi JOCATHYTOIO,
SKIIO TTOB3IOBXKHS KOMIOHEHTA IMIBUAKOCTI B PO3-
PaxyHKOBI¥ TOUIlI B XO/i TOAPiOHEHHS CITKH HE 3Mi-
HIoBasacs OutkI Hixk Ha 0,5 % CBOTO MonepeIHLOro
3HAYEHHS, a KapTWHA TIOTOKIB Y BAIVISL JIiHIN Tedii
3aJIMILIAETHCS CTA0IIBHOIO.

[Ipu HeBenuKii BincTaHi MiXK OCSIMH MPUILIHB-
HUX 1 BigcMOKTyBambHUX IniuH (Big 0,01 mo
0,55 M) pUIIMBHI CTPYMUHH HE BCTUTAIOTH €Kpa-
HyBaTH TIOBEPXHIO DIAWHHU, a Bigpa3y BCMOKTY-
FOTBCHL.

JInst CTBOPEHHS! TPAHWYHOTO PEXHUMY BIIOBIIO-
BaHHS HEOOXIOHO 30UJIBIIUTHA BiICTAHb MIXK OCSIMHU
MPUIUITMBHUX OTBOPIB 1 OTBOPIB BiICMOKTYBaHHS
(Big 0,67 mo 0,75 M) npu 30epeKEeHHI CIiBBITHO-
IICHHS [IBHIKOCTI MPUIUIMBY W BiICMOKTYBaHHS.
[lpu Takomy pilIeHHI CTPYMWHH PO3BHBAIOTHCS
NPaKTUYHO B HAIPSIMKY TXHHOTO BHITYCKY 1 BiIXU-
JSFOTHCS B HAIIPSIMKY IO TOYOK BCMOKTYBAaHHS BiJl-
HOCHO IMITyIIBCY, SIKOTO BOHH OTPUMAJIH

Pe3ynbTaTn nociaigxkensb. XapakTepHi KApTHHU
MIOTOKIB Y PEXUMI TPAaHIMYHOTO BIOBIIOBAaHHS MiHi-
MaJIbHUMH BUTpaTaMy Y CTOKY MOBITPS NPEICTaB-
JieHi Ha puc. 2-7.

Maca HmIKiJJIMBUX BUKHAIB 3 BAHHH OLIHIOCTHCS
3a TIOTOKOM TeMIIepaTypH, SKOMY BiJllIOBilae 3Ha-
yenHs iHTerpany, m>-K/c, Big 1o6yTKy

X2
G =f v At dx,

X1

JIe 3HAYCHHS MTOB3I0BKHIX KOOPJIUHAT X1 1 X2, M, 00-
MEXYIOTb AIJISIHKH BEPXHBOTO 3pi3y BaHHHU, HA IKHX
3HAUEHHS BEPTHKAJIBHOI IBUAKOCTI V, M/C, TO3UTHU-
BHi. Came MTO3MTHBHI 3HAYEHHS IIBUIKOCTI v, M/C,
BH3HAYAKOTh TOTIK IIKI[UIMBHX TMapiB 3a Mexi
BaHHH.

BukoHaHi po3paxyHKH MOKa3yOTh, IO MPH (ik-
COBaHIM NMIBUAKOCTI BIJICMOKTYBaHHS Veuo = 1,5 M/C
¥ BapilOBaHHI HIBUAKOCTI MPUIUIMBHOTO TMOBITPS
Vipun = 0...15 M/c Maca MIKiIMBUX BUKUIIB Ta TeTl-
JIOBUI MOTIK OyayTh HaliMEHIIUMU
(G =0,498 m*-K/c) 3a yMOBHU BHIaJIcHHs 3a0py/IHE-
HOTO TOBITPS 31 MIBHAKICTIO Ve = 1,5 M/c 1 mpu
IIBUJIKOCTI MPUILTUBHOT CTPYMUHH Vipun = 11 M/cC.

TakuM YMHOM, TIpE/ICTABICHHI Marepial, OTpH-
MaHHM{ Ha OCHOBI YHCEIBHOTO JTOCIIKEHHS, CKJIa-
JIa€ OCHOBY OLJIBIII TOYHOTO METOLY PO3PaXyHKY TO-
IiOHUX MpUCTPOiB. BiH 103B0IIsIE O1BII TOBHO Bpa-
XOBYBaTH OCOOJIMBOCTI B3a€EMOJIi IJIOCKHX CTPY-
MUH 31 UUIMHHUMHU CTOKaMHM IMPH IXHBOMY PO3Ta-
IIyBaHHI TOOIU3Y JI3epKaJia PiJIMHU Y BaHHI.
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Puc. 2. ITone mBUIKOCTI HaZ BAHHOIO MPH
BiJICTaHI MiXk IIITHHAMH MIPUTOKY 1 BUIAICHHS 3= 0,7 M 3a
YMOB BUJIAJICHHsI 3a0pyXHEHOTO MOBITPS Veuo = 1,5 M/c 1
BIZICYTHOCTI NIPUIUIMBHOI CTPYMHHH Vypun = 0

Temperature (C)
24.074 28.155 32.236

Puc. 3. [Tone Temneparypu HaJ BAHHOIO IIPH
BiJICTaHI MiXk LIUTHHAMH MIPUTOKY 1 BunaneHHs d>=0,7 M 3a
YMOB BHIAJICHHS 3a0PYIHEHOTO TOBITPS Veuo = 1,5 M/C 1
BiZICYyTHOCTI IPUITMBHOI CTPYMHUHH Vipun = 0

=<

Velocity (m/5)
z X 0.000125849 2.1848 4.3696 6.5543 8.7390 10.924

Puc. 4. Tlose MIBUAKOCTI HaJl BAHHOIO TIPH
BiICTaHI M) IITMHAMHU NIPUIUTUBY i Bujanenns ds=0,7 M 3a
YMOB BHaJICHHs 3a0pyTHEHOT0 HOBITPS Veuo = 1,5 M/C i
BiZICYTHOCTI IPUILTHBHOL CTPYMUHH Vipun = 11 M/C

BucHoBku. MoneroBaHHs MiITBEPIUIO edeK-
THUBHY POOOTY MPUILIMBHO-BUTSHKHHUX JBOPIBHEBUX
OOpTOBUX BiJICMOKTYBA4iB JUISI BEIHKOPO3MIpPHUX
MIPOMUCIIOBUX BaHH. Lle 103BOIIsIE MPaKTHYHO TOB-
HICTIO JIIKBITyBaTH HAJAXOMKSHHSI K1 JIMBOCTEH J10

Puc. 5. Ilone Temneparypu HaJi BAHHOIO IIPH
BIJICTaH1 MIX LIUTHHAMH IIPUTOKY 1 BunaneHus d>=0,7 M 3a
YMOB BHUIAJICHHS 3a0pyAHEHOTO0 MOBITPA Veuo = 1,5 M/C 1
BIZICYTHOCTI IIPUIIMBHOI CTPYMUHH Vipun = 11 M/c

W - \ yg{ocmr im/s)

4.158 & 544 5,930

Puc. 6. [Tone mBUIKOCTI HaZ BaHHOIO MPH
BiJICTaHI MiX LIITMHAMH MIPUTOKY 1 BUnaneHas d>=0,7 M 3a
YMOB BHIAJICHHS 3a0pyAHEHOTO MOBITPS Veuo = 1,5 M/c 1
BIZICYTHOCTI NPUIUTUBHOI CTPYMHHH Vipun = 7 M/C

Puc. 7. Ilone Temneparypu HaJl BAHHOIO ITPU
Bi/ICTaHi MXK LIITMHAMU MPUILTUBY # BunaneHHs d>=0,7 M 3a
YMOB BHJAJICHHS 3a0pyIHEHOT0 HOBITPS Veuo = 1,5 M/C i
BIICYTHOCTI NPUIIIMBHOT CTPYMUHH Vipun = 7 M/C

po6ouoi 30HM. Y pe3yabTaTi OTpUMaHi KilbKiCHI Xa-
PaKTEpUCTUKH, IO OB’ S3YIOTh MapaMeTpH ILIOC-
KHX TPUTUIMBHUX CTPYMUH 1 IIUTMHHAX CTOKIB Y pe-
UM TPAaHUYHOT'O YJIOBIIIOBAaHHS.
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UccnepoBaHue ABYyXYypOBHEBOro BO34YLHO-CTPYWHOMO OorpaxneHus
OTKPbITOM NOBEPXHOCTU KPYNHOPa3MepPHbIX MPOMbILUSIEHHbIX BaHH

B. IN. Kop6yT !, C. I". PuiGayos ?

1.1, npod. KueBCKuii HAMOHAIBHBIN YHUBEPCUTET CTPOMTENLCTBA M apXUTEKTYPHI, . Kues, Ykpauna, predsedatel@emw.kiev.ua,
ORCID: 0000-0002-0831-2477

2 ac. KueBckuii HAMOHANBHBINA YHUBEPCUTET CTPOUTENBLCTBA U APXUTEKTYPEL, I. Kues, Ykpauna, 9599770@i.ua

Annomayus. B 6enmunsyuOHHOU NPAKMUKE HAX0O0SIM WUPOKOe NPUMEHEHUE B030VULHO-CMPYIHbLE 02PAICOEHUs], KOMOpble UC-
NOL3YIOMCsi OlisL OMOELeHUsL 30HbL ¢ ONA2ONPUSMHBIMU RAPAMEMPAMU OM 30HbL C MeHee ONa2ONPUSMHbIMU NAPAMempami
6030ywHOl cpedbl. Yawe 6ce2o NpUMeHsom 6030YUHO-CIMPYIHbIE 02PAICOCHUsL 8 POU3B00CBEHHbIX NoMeujeHusx. Bosdyui-
Hast NIOCKAsL cCmpyst OMOeJsient UCHOYHUK 8PEOHbIX blOEIeHUL 0N 6030YULHOT CPedbl NOMEUeHUsL, 4 MAKIICe MPAHCROPMUPYem
6pedHocmu, nonasuiue 8 6030YUHbLI NOMOK, K Mecnty ux ynagausanus. Ilo makomy npunyuny pabomaem MHO20 PA3HOGUOHO-
cmetl aKmusuposantvix mecmuvix omcocog. Celinac 601vuloe pacnpocmpanenue 0as peueHuss 3a0ay aspoOUHAMUKY 6EHIMU-
JAYUU, 8 YACMHOCMU OISl pACUEMA CIMPYUHBIX MedeHUll U MmeYyeHUull 601U3U CMOK08, NOTyuUuLU yucienuvie memoovt CED mode-
nuposanus (Computational Fluid Dynamics). L]envio signsiemcs onpedenenue 0CHOBHbIX KOIUYECBEHHbIX COOMHOWEHU 05l
YCmpoucmea 6030YULHO-CMPYIUHO20 0ZPAACOEHUsl HAO 3ePKATIOM HCUOKOCU, pAbOmMaouwe2o 8 pexicume npeoeibHo20 Yiasiu-
eanus ¢ nomowwto memooa CFD mooenuposanus. Paccmampusaemesi 066émMHas 3a0aua 0 83aumo0eicmeuu npumoyHslx
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cmpyl, 8bIX00AWUX U3 V3KUX UjeNeblX OMEEPCmull 8 HanpasieHuy opye npomue opyea u ujeresvix Cmokos nood Hacaokamu
npumoka. Pacuémmuas obnacme meueHus 02panutueaemcs no8epXHOCmbIO 3epKaid 800bl 6 6aHHe, 6OPMAMU BAHHBL U YCII06-
HBLMU 2panuyamu Hao éannou. Mcnonvsosanace cmanoapmuasn k-e-mooenv mypoynenmuoix nomoxos. Cuumanocs, umo myp-
OYNIeHMHOCIb NOPOACOAEMCS NPUMOYHIMU CIMPYAMU U 3A6UXPEHUAMU HA Y2Nax MeEpObiX CMEHOK, d 6HeulHUe NOMOKY Noo-
mekatowe20 8030yxXa K CIMpysam U K OMeepCmuio 6Cacbléanus He mypoynusuposanul. [lonyuenvt nois pacnpedenenus memnepa-
Mypbl U CKOPOCMU B030YULHBIX NOMOKOE 0I5 SIKPAHUPOBAHUS 3epKAaNa 6aHHbl. TaKce YMouHeHO cOOMHOWEHUEe PAcX0008 NPU-
MOYHO20 U OMCACHIBAEMO20 8030yXa 0Jisk Hauboiee IhPeKkmusH020 YIaeIueaHus. 6PeOHOCHell.

Kurouesvie crnosa: 6opmosoii omcoc, 08yXyposHesblii omcoc, pacnpedeienue KOHYeHmpayuu, KOMNbio-
mepHoe MOOenupogaHue.
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Investigation of Two-Level Air-Jet Fencing of Open Surface of Large-Sized
Industrial Baths
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ISc.D, professor. National University of Construction and Architecture, City Kiev, Ukraine, predsedatel @emw.kiev.ua, ORCID: 0000-
0002-0831-2477

2 assistant Kyiv National University of Civil Engineering and Architecture, Kyiv, Ukraine, 9599770@ji.ua

In ventilation practice, air-jet fences are widely used, which are used to separate a zone with favourable parameters from a
zone with less favourable air parameters. Most often, air-jet fences are used in industrial premises. An air flat jet separates
the source of harmful emissions from the air in the room, and conveys the hazards that get into the air stream to the point of
their capture. According to this principle, there are many different types of activated local suction. Numerical methods of CFD
modelling (Computational Fluid Dynamics) have now become widespread for solving the problems of aerodynamics of venti-

lation, in particular, for the calculation of jet flows and flows around drains. The aim is to determine the basic quantitative

relationships for the air-jet fencing device above the liquid mirror operating in the limit-capture mode, using the CFD simula-

tion method. We consider a volumetric problem of the interaction of supply jets from narrow slot holes in the direction opposite
to each other and the drain slots under the inlet ones. The calculated flow area is limited by the surface of the water mirror in

the bath, the sides of the bath and the conditional boundaries above the bath. The standard k-¢ model of turbulence was used.

It was assumed that the supply jets and vortices at the corners of the solid walls generate turbulence. The external flows of the
flowing air to the jets do not take part in the turbulence generation. Fields of distribution of temperature and velocity of air
streams for shielding the bath mirror are obtained. The ratio of supply air and air, which is sucked away, for the most efficient
collection of harmful substances, is also specified.

Keywords: board suction, two-level suction, concentration distribution, temperature distribution, com-
puter simulation.
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