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Pestome: AKTYAJIbHOCTb. BepTukanbHble KOHUYeckue Auddy3opbl MPUMEHSAIOTCS B
PasNYHbIX TEXHUYECKUX TMPUNOXKEHUAX:  TEnnoobMeHHble annapaTbl, ra300unCTHbIe
arperaTbl, KOT/bl, MPOMbILU/NEHHbIE TEYM, CYLIWIbHbIE YCTAaHOBKYW, BEHTUIALMOHHbIE
yCTpONCTBa, CUCTeMbl (DOPCYHOK W gpyrve. [Ana wux 3cekTWBHON 3aKcnayaTauum
Heobxoaumo obecneunBaTb paBHOMEPHbIA MOABOA paboyeil cpedbl B YCTPOWCTBO, 4TO
onpefensieTcs OCOGEHHOCTAMM TeyeHus B Audppysope. Takum  06pasoM, U3yuyeHwue
aspofMHaMVNKM TEXHOMOTUYECKUX YCTPOMCTB C KOHMYECKUMK AuddpysopamMu ABnseTcs
aKTyanbHOW 3ajadyeil [4ns rasoAMHaMUYECKOro COBEPLUEHCTBOBAHWS W MOWCKa Crnoco60B
ynpasneHns xapakTepucTukamu noTokos. LIE/Ib. Ha ocHoBe aKCnepyMeHTaNbHbIX JaHHLIX O
MFHOBEHHbIX 3HAUYeHUAX CKOPOCTM NOTOKA BO3AyXa yCTaHOBATb 3BO/MOLMIO NOAA CKOPOCTeEN
No BbLICOTE LUWIMHAPWUYECKOW YacTu Auddhysopa 718 pasHblX KOHMrypauuili noparoLLmx
TPYooK, a TaK>Ke OnpedenTb BeIMUYUHY U3MEHEHUS WHTEHCWBHOCTU TYpPOYNeHTHOCTM no
BbiCOTe Aubdy3opa nNpu pasHbiX HayanbHbIX ycnosusax. METO/[bI. M3mepeHue MrHOBEHHbIX
3Ha4YeHU CKOpPOCTM MOTOKa BO34yXa OCYLLECTBASAETCA C MOMOLLbHD TepMOoaHeMOMeTpa
MOCTOAHHON TemnepaTypbl. B CcTaTbe MOAyYyeHbl [AaHHble O MOAAX CKOpOCTeld K
WHTEHCMBHOCTU TYpOYNeHTHOCTMW NO BbICOTE U BAOMb AvameTpa LWIMHAPUYECKOH YacTw
ancbdhysopa npu nojadve Bo3gyxa udepes TPybKu pasHbix KoHurypaumit. Vcnonb3osanuchb
nojaroLlime TPyoKM C TMOMEPEYHbIMM  CeYeHMAMM B (DOpMe Kpyra, KsafgpaTa W
paBHOCTOPOHHero TpeyronbHuka. PE3YJIbTATbl. B cTaTbe faHO noapobHoe onucaHue
3KCNepyMeHTaNbHOro CTeHAa (BKouas KI4eBble reOMeTpPUYecKue pasmepsl), NpubopHo-
N3MEpUTENbHOW CUCTEMbl M METOAMKM 06paboTKM fAaHHbIX. [peacTasneHbl AvanasoHbl
N3MEHEHWS HAua/bHbIX YCNOBWA [ MPOBefeHWs OnbiToB. [1pon3BoaNTCS  CpaBHeHWe
a3pOMEXAHNYECKUX XapaKTepucTWK MOTOKOB B BepTWKaNbHOM Audy3ope npu nogade
BO3dyxa uYepe3 pasHble KOHurypauuu Tpybok. 3AK/THOYEHWE. [okasaHo, 4TO B
ancdhysope MMeeT MeCTO nafeHne CpefHeil CKOPOCTY BBEPX MO TEYEHWIO, YTO XapakTepHO
4na BCeX KOHuMrypauwii nogarowmx TpyboK. YCTaHOBNEHO, YTO NpoMIMpOBaHHbIe TPY6KK
OKasblBalOT BAMAHME Ha POPMY MONA CKOPOCTeN. BbIsBNEHO, YTO 3HAYEHWUS UHTEHCUBHOCTM
TypbyneHTHOCTU m3MeHsoTca oT 0,05 go 0,39 (Hambosbluve 3HAYEHUs XapakKTepHbl npu
nogadye Bo3fdyxa uepes npodmnMpoBaHHble TPYOkM). [lokasaHOo, UYTO WHTEHCUBHOCTb
TYpOYNeHTHOCTU NUMeeT MakKcUMasbHble 3HaveHus Ha BbicoTe 300-350 MM, YTO XapakTepHO
019 BCeX uccnegyembix KOHUrypaumin Tpy6ok.

KntoueBble CnoBa: BepTUKabHbIA KOHUYECKW AvgYy30p; aspoanHamMuKa; CTauuoHapHbIN
MOTOK; MPOMIMPOBaHHbIE TPYGKW; MOMe CKOPOCTENR; WHTEHCUMBHOCTb TypGyneHTHOCTM;
3MMUPNYECKIE 3aKOHOMEPHOCTW.
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Abstract: RELEVANCE. Vertical cone diffusers are used in various technical applications: heat
exchangers, gas cleaning units, boilers, industrial furnaces, dryers, ventilation devices, nozzle
systems and others. For their efficient operation, it is necessary to ensure a uniform supply of
the working medium to the device, which is determined by the characteristics of the flow in the
diffuser. Thus, the study of the aerodynamics of technological devices with conical diffusers is
an urgent task for gas-dynamic improvement and the search for ways to control flow
characteristics. THE PURPOSE. To establish the evolution of the velocity field along the height
of the cylindrical part of the diffuser for different configurations of the supply tubes, and also to
determine the magnitude of the change in the intensity of turbulence along the height of the
diffuser under different initial conditions based on experimental data on the instantaneous
values of the air flow velocity. METHODS. Measurement of instantaneous values of air flow
velocity is carried out using a constant temperature hot-wire anemometer. The article provides
data on velocity fields and turbulence intensity along the height and along the diameter of the
cvlindrical part of the diffuser when air is supplied through tubes of different configurations.
Feed tubes with cross sections in the form of a circle, a square and an equilateral triangle were
used. RESULTS. The article provides a detailed description of the experimental stand (including
key geometric dimensions), instrumentation and measurement system, and data processing
techniques. The ranges of changes in the initial conditions for the experiments are presented. A
comparison of the aeromechanical characteristics of flows in a vertical diffuser when air is
supplied through different tube configurations is carried out. CONCLUSION. It is shown that in
the diffuser there is a drop in the average velocity upstream, which is typical for all
configurations of the supply tubes. It has been established that profiled tubes influence the
shape of the velocity field. It was found that the values of turbulence intensity vary from 0.05 to
0.39 (the highest values were typical when air was supplied through profiled tubes). It is shown
that the intensity of turbulence has its maximum values at a height of 300-350 mm, which is
typical for all investigated tube configurations.

Keywords: vertical cone diffuser; aerodynamics; stationary flow; profiled tubes; velocity field;
turbulence intensity; empirical regularities.
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Beeoenue (Introduction)

IToutn BO BCEX OTPACIIX TEXHHMKH NMPHMEHAIOT YCTPOMCTBA, OCHOBHOM TEXHOIOTHYCCKHI
MpOIECC B KOTOPBIX CBA3aH C MNEPEMCHICHHEM >KHIKOCTH WM Ta3a. llpuMmepamMu Takoro
00OpYIOBAHUS MOTYT CIY>KHTh TCIDIOOOMCHHBIC AIMapaTrhl, TA300YHCTHBIC ATPEraThl, KOTJIBI,
pa3mMYHOE XHMHYECKOE OOOpPYJIOBAHWE, TMPOMBIIUICHHBIC II€YM), CYIIMIbHBIC YCTAHOBKH
Pa3MYHBIX THIOB, BEHTWLIIHOHHBIC YCTPOWCTBA, CHCTEMBI (popcyHOK m apyrue. [IpakTuiecku
BCC O3TH YCTPOHCTBA HMMCIOT PA0OUyI0 KAaMEpy WM TOJBO/IINNE KAHAIBI C KOHHYCCKUM
maddyzopom [1]. Drcruryaranusi ONMHMCAHHBIX BHIIIEC YCTPOHCTB IMOKA3aka, YTO HMX PACUCTHAS
s¢derruBHOCT, JocTHracTcs He Bcerza [2]. Bo mmormx cimywasx 310 0OYCIOBICHO
HCPABHOMCPHBIM TOJBOIOM pPabodcH cpeapl K padoucii 30HE YCTpOMCTBA, a COOTBETCTBCHHO,
¢m3mueckuMu  ocoOcHHOCTSAIMH — TeueHmsT B aup@dy3ope H  COOTBETCTBYIOIIMMH
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Ta30AMHAMHUYCCKAMHE TOoTepsaMu [3, 4]. Bcee 3T0 CBHACTEMBCTBYET O BAKHOCTH H3YUCHHA
A3POAVHAMUKH TEXHOJOTHUYCCKUX YCTPOHCTB C KOHHUYCSCKUMH AH(PPY30paMH C TOUKH 3PSHHSA
Ta30IMHAMHYECKOTO COBCPIICHCTBOBAHMA M ITOWCKA CIIOCOOOB VIPABJICHHSI XaPAKTCPUCTHKAMHU
MOTOKOB. bonee T0r0, HEOOXOAUMO MOMYYECHUE AOCTOBEPHBIX 3KCICPHMEHTANBHBIX JAHHBIX 00
0COOCHHOCTSIX TA30JMHAMUKH MTOTOKOB M MX MaTEMATHYECKOE OIMCAHNE /1711 COBEPIICHCTBOBAHMS
HHKCHEPHBIX METOAMK pacuera KOHHYECKHX Ju(P(y30poB W YTOUHEHHSI MATEMATHYCCKHX
MoJgeeH [5, 6].

Kparkmit 0030p ki1accHueckuX ((PYHIAMCHTATBHBIX) HCCICIOBAHHH M COBPCMCHHBIX
JAHHBIX 00 a3POIMHAMIICCKUX XapaKTCPHCTHKAX B KOHHIECKOM JTU(P(y30pe MPEICTaBICH HIDKE.

CymecTByloT 0a30BBIC HCCACAOBAHHSA O TA30AHHAMHKC TCUCHHH B KOHHYCCKUX
muddyzopax 1 pa3HBIX KOHCTPYKIMI M NPH Pa3IHYHBIX HAYAJNBHBIX YPOBHSIX HWHTCHCHBHOCTH
TypOyaeHTHOCTH. Hampmmep, Klein A. TIpoBen OWBITHI M CACTAH aHATH3 3KCIICPHMCHTATBHBIX
JAHHBIX O BIISIHHHM YCJIOBHH HA BXOJC HA XapaKTCPHCTHKH KoHW4eckux mu(dyzopos [7]. B
YACTHOCTH, B CTaThe OMMCAHBI I(PPEKTHI OIOKHMPOBKH TOJIMIMHBI BXOJHOTO IOTPAHHYHOTO CIIOA
IpH Pa3HBIX (opMax BXOAA MOTOKA, MHTCHCHBHOCTH TYPOYJICHTHOCTH M 4HWCIaxX PeifHombaca.
Jeyachandran K. and Ganesan V. uccienoBany BAMSHUC PA3IUYHBIX TA30INHAMAYCCKIX YCIOBHH
Ha BX0Jc B IU(P(Py30p C MOMOINBIO (PH3HKO-MATEMATHIECKOT0 Moxaemmposanus [8]. B pabote
MPEICTABICH AHANM3 AAHHBIX O NPO(HILIX CKOPOCTH, MOIMHOCTH HMITyJIbca, Ko3((uumenTe
(hopMBI, IPOM3BOIUTENHFHOCTH M 3P eKkTuBHOCTH HccueayemMbix auddy3opos. Okwuobi P.A.C.
and Azad R.S. 3KCHEpHMEHTAIbHO H3YYadM CTPYKTYPY TIOTOKA W  XAPAKTCPHCTHKH
TypOyJICHTHOCTH B KOHHYCCKOM Au(D(Y30pe MPH MOTHOCTHIO PAa3BUTOM MOTOKE HA BXoac [9]. B
HTOTE, YCTAHOBICHBI 0a30BbIc (DH3MUCCKUE 3aKOHOMEPHOCTH U C(HOPMYIMPOBAHBI PEKOMCHIAIMH
TI0 POCKTHPOBAHMIO KOHIYECKHUX Au(h(dy30pos [7-9].

Creayer OTMETHTH, YTO CYINECTBYIOT COBPEMCHHBIC HCCIICTOBAHUS Ta30IMHAMUYCCKUX
XapaKTEPUCTHK MOTOKOB ra3a B PA3IHYHBIX KOHPHUTYpanusix aud@y30poB, KOTOPHIC HAICICHBI HA
VTOYHCHHE METOJUK PACUETa, TOTMOJHECHUE 0a3bl 3HAHUH O (PM3MUYCCKUX MEXaHM3Max M CO3JaHHUC
OPUTHHAJBHBIX MaTteMaTHucckux moaeneit [10-13]. Taxk, Ferrari A. mpeaiosKuia aHATHTHUCCKHC
3aBUCHMOCTH, KOTOPBIC JOTOJHIIOT MoAean Fanno, oTHOCSIUECs K BA3KOMY aaHabaTHHCCKOMY
TCUCHHIO B TPYOE MOCTOSIHHOTO CEUCHMS M HEBA3KOMY aIHA0ATHUCCKOMY TCUCHHIO B KOHHUCCKOM
madgyszope [10]. OTH HOBBIE 3aBHCHMOCTH PACIIHPSIOT HA0Op TOYHBIX PEINCHHH Ta30BOH
JUHAMHKHA H TO3BOJAT IOBBICHTH KA4EeCTBO MATeMATHUCCKuUX Moaened. Lee J. m coaBTOpHI
HCCIECAOBAIN XapPaKTEPUCTUKU TYPOYICHTHOCTH M KOTCPEHTHBIX CTPYKTYP B IOTOKE ra3a 4epes
roHmueckud auddy3op ¢ pazHeMm yrimamu packpuiTia (2°, 4° m 8°) HA OCHOBE YHCIICHHOTO
momempoBanug [11]. TloayucHHBIC AAHHBIC TO3BOMIIA YTOYHHTH (PH3MUCCKHEC OCOOCHHOCTH
Ta30IMHAMHUKH CTAIMOHAPHBIX TeueHHH B au(dyzopax. Wu X. u ap. 0OOHAPYKWIH BHYTPCHHUH
CIOM B TOTOKEC Tra3a 4Yepe3 AacCHMETPHYHBIH Iuockuit audpdyzop Ha ocHOBe (u3mKO-
MATEMATHYECKOr0 MoaemupoBanua [12]. HccnenosaHusa NO3BOMAT YAVUIOUTE METOAMKH
HHKCHEPHBIX pacuctoB mu@yzopos. De Souza F.J. m coaBTOpHI HCCICIOBAMH TA30IUHAMHUKY
MOTOKA BO3AYXA C PA3IMYHBIMHA YACTHIAME B BEPTHKATIFHOM KOHMYECKOM Au((y30pe ¢ IOMOMIIBIO
YHCICHHOTO MOACTHPOBAaHHS [13]. BBIO BEIABICHO, UTO AaKe HEOOIBINIOC KOIHYCCTBO YACTHIL
CYIIECTBEHHO BJILIFOT Ha ()OPMY MOTOKA B JUP(Py30pe U MOTOK MOMKET CHOBA MPHIIHMIIATH K CTCHKE
TIPH HEKOTOPBIX YCIOBHSAX.

Creayer OTMETHUTD, YTO CYHIECTBYET OOBIIOE KOJMUECTBO MPHUKIATHBIX HCCICAOBAHUI 1O
HCTIONB30BaHmI0 Au(()y30pOB B PA3MIIHBIX TEXHUUECKUX ycTpoiictBax. Hampumep, nuddyzopsr
AKTHBHO IPHUMCHSIOTCA B OpraHmyucckoM nukjiae PenkuHa [14-18]. B 3TOM HUKIEC KIFOUEBBIM
YCTPOHCTBOM ABIACTCA TYPOOACTAHIACP, KOTOPBIH OCHAmCH IU(PPY30pOoM HA BBIXOAC A
VBEIMUCHHSI BOCCTaHOBJCHMS fasncHust u yiaydmenus KIIJl typOunmbl Tak, Zou A. u ap.
OCYINECTBIBUIA ONTHMH3AINI0 KOHCTPYKIMH au(dy30pa A1 KOHKPSTHOH TYpOMHBI HA OCHOBC
YHCICHHOTO MoacnupoBanusa [14]. Dong B. ¢ coaBropamMu NpOBOAMIM OLCHKY BIHAHHA
IapaMeTpoB Tasa Ha BxoJe B Au(()y30p HA €T0 TA30JMHAMIICCKUC XaPAKTEPUCTHKH (B YACTHOCTH,
K03(p(pUIHEHT CKOPOCTH) C MOMOIIBI0 MareMaruaeckoro Moaenuposanus [15]. From C.S. u ap.
W3y4YalM BIIIHHC WHTCHCHBHOCTH TYPOYJICHTHOCTH IIOTOKA HA BXoge B aubdyzop Ha
TA30MHAMHUKY H ¢ BIIMSHHC HA MOKA3ATCIH KOHKPETHOHM TypOuHsl [17]. Keep J.A. ¢ coaBropamu
HCCICAOBAIM TCOMETPHIO KOMOHMHHMPOBAHHOTO (KOJBLEBOTO-paguaibHOro) au(pdyszopa Ha
Ta30IMHAMHYCCKHC XaPAKTCPUCTUKH MMOTOKOB B 3PPEKTUBHOCTH TYPOHHBI B OPTaHMYCCKOM IIUKIIC
Penkuna [18].
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JubdyzopHble KaHAIBI AKTUBHO TPHMCHSIIOTCA M HM3YYAROTCS BO MHOTHX JPYTHX
TEXHHUYCCKUX NPWIOKCHISIX. MOXHO BBIACIHTH HEKOTOpBIE W3 HHX. Hampumep, ocraercs
aKTyaIsHOH 3a7a4a MO ONTHMU3AUUH (POPMBI M IAPAMETPOB MOTOKOB B TU(P(y30pe A KaMepsl
CMEIICHUS B 3KekTopax [19, 20], noBoaka cBepx3BYKOBHIX 1u(dy30pos [21], onenka mapaMeTpoB
B mu((y3opax Ai aBHAIMOHHBIX Ta30TYpOMHHBIX ABHTATCICH [22], BHCOPCHHE M pacyeT
mapdy3opa B peakTop AT OKUCICHHA aMMHAKa [23], MOOCIHPOBAHHC M COBCPIICHCTBOBAHHUC
aspoxuHaMuKH THQY30poB B TpyOUaTOM peakrope [24] 1 mpOMBINIICHHON Tieyd [25].

Takum 00pa3oM, HA OCHOBE AHANM3A JUTEPATYPHBIX JAHHBIX APYTHX ABTOPOB MOKHO
CZIeaTh CIIEAYFOIIYE BHIBODL:

— Ta30JMHAMHYCCKOEC  COBCPIICHCTBOBAHHE M  pa3padoTka crmoco0OB  YIPABICHHSA
TA30JUHAMHKOW TIOTOKOB B KOHHYCCKOM mU((y30pe oOcCTacTcd akTyaabHOM 3agaduci i
(PyHIAMECHTANBHOM M MPUKJIATHOW HAYKH,

— COBPEMCHHbIC MCCIICIOBAHUS TA30JMHAMHYCCKIX XapaKTCPHCTHK MIOTOKOB B KOHUYECKHUX
Ju(dy30pax OCyIECTBIBIOTCS B OCHOBHOM IIOCPEICTBOM YHCJICHHOTO MOJCIHPOBAHM,

— CYINECTBYET  HENOCTATOK  JOCTOBEPHBIX  OKCIICPHMECHTANBHBIX  JAHHBIX O
Ta30AMHAMUYCCKUX XapPAKTEPHUCTHKAX TIOTOKOB B BEPTHKAIBLHOM KOHHUYECKOM Auddyszope mra
BepH()MKAIUH MATEMATHIECKIX MOJICIICH.

COOTBETCTBEHHO, OCHOBHBIC 337a4H JAHHOTO HCCIICAOBAHUS COCTOSIIH B CIICYIOIIEM:

— TIOJIYYHTh 3KCICPHUMCHTAIbHBIC JAHHBIC O MTHOBCHHBIX 3HAUCHHAX CKOPOCTH IOTOKA
BO3yXa MO BHICOTE W IO AWAMETPY IMIMHAPHICCKOH "acTu auddys3opa st pa3HbIX HAYAIBHBIX
YCJOBHIL,

— YCTAHOBHUTH 3BOJIOLHUIO TOJCH CKOpPOCTEHl 1O BBICOTE LWJIMHAPHYCCKOM YacTu
ma(@y30opa 4 pa3HEIX KOHPUTYpAINTii TOJAFOIIAX TPYOOK;

— JKCIICPUMEHTAIbHO ONPEACINUTh BEJUYUHY IAIACHUSI CPEIHEH CKOPOCTH M H3MECHCHHC
HHTCHCHBHOCTH TypPOYJICHTHOCTH IO BbICOTE AU (y30pa IIPH PA3HBIX HAYATHHBIX YCIOBHSX.

Mamepuanst u memoow (Materials and methods)

AspoamHAMHUKa CTAI[MOHAPHBIX MOTOKOB B BEpTHKAIbHOM Mu((dy30pe mccrneaoBanoch Ha
71abOPATOPHOH YCTAaHOBKE, OCHOBHBIC 3JICMCHTHI KOTOPOH IMOKa3aHbl HA puCyHKe 1. KoHmueckuit
Ta(pPy30p COCTOST U3 TPEX OCHOBHBIX 3JICMCHTOB: (1) OCHOBAHHE ¢ qHAMETPOM 50 MM, B KOTOPOE
VCTAHABIMBAJIUCH YCTHIPE IMMOJAOMIME TPyOKM Mo yrioMm 45° (2) KOHHYECKHM YYaCTOK C
cootHomeHueM 1:2 (50 mm Ha 100 MM); (3) IMIMHAPHYECKHH Yy4acTOK ¢ auameTpoM 100 MM u
Bercoroi 1000 mm. Tlo BeicoTe mu(dyzopa ObI0 4 KOHTPOIBHBIX CEYCHHS HA BhICOTE 100 MM,
300 MM, 500 MM u 800 mMM. B KaKIOM KOHTPOJIBHOM CEYCHHMHM NPOBOJUINCH H3MEPCHHS
MTHOBEHHBIX 3HAUYCHHI CKOPOCTH IOTOKA BO3AYXa BAONh JHAMETPA IHIHHIPHUYCCKOW YACTH HA
paccrosHmax 10 mm (y crerkn), 20 mm, 30 mm, 40 MM 1 50 MM (B tieHTpe Tuddysopa).

Paboucit cpemoit B ONBITAX SBLICTCS BO3LYX C Temmeparypoit f = 20-22 °C u
GapomerpuueckuM aaeicHUEM p, = 0,1013 MIla. XapakrepHoe CEUCHHE B TaHHOH paboTe OBLIO
mpuHATO HA BhIcoTe 100 MM ¥ IICHTpe IMIMHApHUYCCKOH yacTu auddyzopa (Ha paccrosHuu S50
MM). B xozme mpoBeneHHST 3KCIIEPUMEHTOB CPEIHSI CKOPOCTh NMOTOKA BO3AyXa B XapaKTEPHOM
CCUCHHH H3MCHAIACH OT 4 M/C 10 8 M/c (26500 < Re < 53500). CoOTBETCTBCHHO, PCKUM TCUCHHSA
B JTAHHOM HCCJICIOBAHUH SBILUICS PA3BHTHIM TYPOYICHTHBIM.

ABTOMATH3MPOBAaHHAS CHCTEMAa M3MEPEHHH COCTOAIA W3 CICAYIOIMX OCHOBHBIX
3IEMEHTOB. TEPMOAHEMOMETP C JATUYMKAMH, aHAJIOTO-IU(PPOBOH mpeoOpazoBaTelb W HOYTOVK C
MPOTPAMMHBIM OOEcTICUCHUEM. M3MEpPEHIS MTHOBEHHBIX 3HAUCHHUN CKOPOCTH IIOTOKA BO3AYXA Wy
MPOM3BOJWINCh C TIOMOIIBIO TEPMOAHEMOMETpPA TOCTOSHHOM TeMmmeparypel. B kauectse
YYBCTBHTCIHHOTO 3JCMCHTA JATYMKA TEPMOAHEMOMETPA WCIOJb30BAJACh HUXPOMOBAS HHTH
JHAMETPOM 5 MKM W AJIMHOW 4 MM. BBIIO M3rOTOBICHO 5 JATUMKOB C PACMOJIOKCHHEM HHUTH HA
paccrognmsix 10, 20, 30, 40 u 50 mm. [IaHHBIE C TEpMOAHEMOMETPA (BBIXOAHOU curHaa ot 0 A0 5
B) mocrynamm B aHa10T0-1H()POBOI MPeodPa30BaTLIb, a JAJICC OHH MEPSIABATUCH B HOYTOYVK I
00pabdOTKH HA CTICIMATH3HPOBAHHOM MPOTPAMMHOM obOecricucHnn. CTAaHTAPTHAS OTHOCHTCIBHAS
HCOMPSACICHHOCTh M3MCPCHHUA CKOPOCTH MOTOKA BO3AyXa coctasimuia 3,6 %. M3mepurenbHasd
CHCTEMAa B 0COOCHHOCTH ¢¢ (hY HKIHOHHPOBAHHA HECKOIBKO MOAPOOHES OMHCAHHI B [26, 27].

CpenHs1 CKOPOCTh MOTOKA W B M3MEPHTEIBHOM TOUKE OMPEAEILIIACH KAK MATEMATHIECKOE
oskuganne QyHkomu w, = f (). OTHOH M3 KIHOYEBBIX a3POJUHAMHIYICCKIX XapaKTCPUCTHK IIOTOKOB
B mudy3opax SABIICTCA HWHTEHCHBHOCTH TypOyieHTHOCTH Tu. B mamHOM wmccremosammm Tu
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paccumMTblBaiaCb Kak OTHOLUEHWe CpefHEKBapaTUYHOW  MNynbCaLMOHHON  COCTaBAAOLLEN
CKOPOCTU K CpefHeli CKOpoCTW Uccnesyemoro notoka [27].

/13BecTHO, 4TO popma MOMepeyHOro ceyeHWs TPy6OMPOBOAOB OKAa3blBAET CYLLECTBEHHOE
B/IMSIHWE HA CTPYKTYpYy MOTOKa B HUX [2, 28, 29]. Mo3atomy B [aHHOM WCCNefOBaHWW BO3AYX
nocTynas B BEPTUKa/IbHBIA An(dy30p uYepe3 nogatoime Tpyoku, uMMerowme pasHble (hopMbl
rnornepeyHoro ceveHus (puc. 2).

6)
Puc. 1. reomerpuueckne pasuepu (@)u sororpasus Fig. 1 Geometric dimensions (a) and photography
(6) sKcnepumentansuoh yetawoaku ans (b)) of the experimental apparatus for the
weeneposanua aspoamwmammuwecknx xapaxtepucrux  INVEStigation of aerodynamic characteristics of

- streams in the vertical diffuser: 1 - cylindricalpart of
wnnwwapuueckan wacte yoranonkn: 2- anaoyaop: 3  the installation; 2 - diffuser; 3 - base with feeding
ocwosanme o nogaowuwu tpysxawn: 4 - tubes; 4 - Themioanemometer to measure
tepmoanemomerp ans  wsmepewns wrwosenwwx  INStantaneous flow rates; 5 - analog-digital
swauwenun ckopoctu novoka: 5 - amanoro-yneposon  CONVErter; 6 - notebook to collect and process
woyrsyx ans csopa w  eXperimental data

noTokoe B BepTUKAaNbLHOM Avd b ysope: 1

npeospasosarens; O

06paboTKMW 3KCNEepMMEHTAaNbHB X JaHHB X
HCTOUHNK: cocTaBneHo asTopoM. *Source: compiled by the author
a) 6) B)

Puc. 2. osuwui sug w ocwosmwe pasmeps 1pysox Fig. 2. General appearance and main dimensions of

Ans moOpauM BosAyxa s BepTUKAnLHM A AMBOYIOP: tubesfor air supply to vertical diffuser:
Q- 1pyoka c kpyraww nonepeanuw cewennen: o - @ - Found cross-section tube; b - square cross-section
Tpyska o yuacrkowm ¢ xsapparwwm nonepewnww  tUDE; b - triangular section tube

ceuenwmem; B = tpy6ka c yuacTtkom ¢ TpeyronbHu m

nonepeuyHbs M CeUyeHUEM

HCTOUHNK: cocTaBneHo asTopom. *Source: compiled by the author

eomeTpnueckne pasMmepbl MOMepeyYHbIX CeyeHuii Mogarowmx TpyboK onpefensmchb
MCXOAA M3 PaBEHCTBA 3KBMBAIEHTHbIX MMAPaBINYeCKUX AnaMeTpoB. COOTBETCTBEHHO, Kpyr/ble
TPYO6KV umenn auametp d = 5 MM, CTOPOHA KBafpaTHbIX TPY6OK paBHAMach Takke 5 MM, a
CTOpPOHa TPYBOK C TPEYT0/ibHbIM MOMEePeYHbIM CeyeHneM - 8,6 MM.

Pe3ynbTaThl 1 06cy>KaeHue (Results and Discussions)

Ha pucyHke 3 rnokasaHbl NepBuYHbIE AaHHbIE B BUAe (OYHKUMM wx =/ (T) 418 LaTuMKa B
nepBom ceyeHunn (H\ = 100 MM) B LEHTPE LMANHAPWYECKOW YacTu anddysopa (h = 50 mm) npw
nojaye BO3f4yxa uepes pasHble KOH(Wrypauuu TpyboK. CrefyeT OTMETUTb, YTO [aHHble
nojobpaHbl TaK, YTO CPeAHAs CKOPOCTb B MEPBOM CEUEHUW ABNSETCA NMPUMEPHO OAMHAKOBOW AN
BCEX MPeACTaBNeHHbIX JaHHbIX 1 COCTAB/NAET OKO/O 4,5 M/C.
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a)
= . MC
B)
Puc. 3. sasmcumoctu mectuwx swawenns cxopocru  Fig.. 3. Dependence oflocal airflow rates wx on the
noroxa sosayxa wx or spemewu 1 s nepsow time tin thefirst reference section (HI =100 mm)
kowrtponwwom cewenwnu (H1 = 100 wuw) ans aarewxa 1OF the sensor in the centre of the installation (15 =

s wewrpe yorawoskn (15 = so ww) ans pasawx DO mm) for differentfeed tube configurations: a -
kowowrypauni nopawuwux tpysox: & - wpyrnas Found tube (parameters in the cross section: wl =

TpyGka (napameTps B cedewuwu: wl = 4,2 mic, Tu = 4.2m/S, Tu 20231),
0.231); O weanparnan 1pysua (wi = a5 wic, 7o = D - square tube (Wl = 4.45 m/s, tu = 0.18); Vv -
0.18): B= rpeyronsmnan tpysxa (wi = 4,48 wic, 1o -  triangular tube (wl =4.48 m/s, tu =0.285)

0,285)
HCTOYHNK: cOoCTaBneHo aBTopoM. *Source: compiled by the author

M3 pucyHka 3 BUAHO, 4TO (yHKUMA wx =/ (T) sBnsetcd 6enbiM LUYMOM [/1F BCeX
KOH(Mrypaumin nogatiowmx Tpy6ok. Mpyu 3TOM, Bu3yaslbHble HabAOAEHWS MOKa3bIBAOT, UTO
MCMOMb30BaHWe NPOPUANPOBAHHBIX TPYOOK MPMBOAUT K (hOPMUPOBAHUIO  HEBObLUNX
thnyKTyauuii B hyHKLUMO Wx = / (T). 9ro TakKe NOLTBEPXKAAETCA pacUeTHbIMM AaHHbIMK: Tu Ans
Kpyrnbix Tpy6ok coctaBnset 0,231, a Tu paBHsieTca 0,285 ans TpeyronbHbIX TPY6OK (0Tnums
noutm 20 %). Oro 0OBACHAETCA Tem, 4YTO B yriax MpOQUIMPOBaHHLIX TPYOOK CO34aroTcs
YCTOWYMBbIE, BWXPEBble CTPYKTYPY, KOTOpble TypOynusupyltoT TeudeHve B Audidysope.
AHanornyHble rasofuMHammyeckme 3@ekTol O6blIM 0O6HApPYXeHbl B paboTax [28, 29]. Takke
cnegyet  OTMETUTb, UYTO MPEeACTaB/ieHHble  3aBUCMMOCTM  HeLenecoobpasHo  OMUChIBATb
MaTeMAaTUYECKM, MOCKO/IbKY 3TN fiaHHbIe ABNAITCA YaCTHLIMU CyYasmu.

Ha pucyHKe 4 nokasaHbl TaKke MepBUYHbIE JaHHble B BUAE DYHKUMM WX =/ (T), HO yXe
[N15 jatyvka B TpeTbem ceveHmm (/J1 = 300 Mm) B LeHTpe LMIMHAPUYECKOR YacTh gnddysopa (/5
=50 MM) Npv nojaye BO3Ayxa Yepes pasHble KOH(Urypauuy Tpy6okK.

Puc. 4. sasmcumoctu mectuwx swawenns cwopocru Fig 4. Dependence of local airflow rate wx on the
nortoxa sosayxa wx ot spewmesnw 1 s 1persew  LiMe tin the third reference section (H3 =500 mm)
Konrponsnow cevennn (H3 = soo ww) ans aarsnxa TOF the sensor in the centre of the installation (15 =
s wewrpe yorawoskn (15 = so ww) ans pasawx DO mm) for differentfeed tube configurations: a -
kowowrypauni noaawuwux tpysox: & - wpyrnas  Found tube (parameters in the cross section: w3 =
Thyoka (napamerpu s cewennu: ws = 481 wsc, Tu= 481 mfs, Tu =0.124)b - square tube (m3 =4.85 m/s,
0,124y O woanparwan 1pysua (ws = 485 wie, Tu=  tU=0.313); 1" - triangular tube (M3 =4.79 m/s, tu =
0,313); B' TpeyroneHaa Tpyb6ka (w3 = 4,79 wmlc, Tu 0199)

=0,199)

HCTOYHNK: cOCTaBNeHo aBTopoM. *Source: compiled by the author
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Ha ocHoBe cpaBHeHWs (yHKLMA wx = / (T) Ha puc. 3 1 4 yCTaHOBMEHO, YTO HabnogaeTcs
CYLLECTBEHHOE CHWDKEHME HeboMblUMX (IyKTyaumiA CKOpPOCTM BBEPX MO MNOTOKY. 370
CBMAETENbCTBYET O MOCTENEHHOM pernakcaumy MOTOKa MO BbICOTE LWIMHAPWMYECKO YacTu
Avdysopa.

[Janee ocylecTBnAN0Ch OCpPefHEHNE AaHHbIX B KaXXA0M KOHTPO/SbHOM CEYEHUM MO BbICOTE
1 Mo gnameTpy audgdysopa. B pesynbTate 6bi1M NoayyeHbl NOAS CKOPOCTER B LMANHAPUYECKON
yacTu Auddysopa npu nogade BO3Ayxa uyepe3 TPYOKM C pasHbIMU MONEPeYHbIMU CeYeHWAMU
(puc. 5-7).

(0] 20 40 60 A MM 100

Puc. 5. VIi3MeHeHVe MECTHbIX 3HaueHWii CKOpOCTU
noToka WX BOO/b Avavetpa uwmHgpa D npu
rnofave Bo3ayxa B Andpy30p Yepes Kpyr/ible TpYOKy
[/191 HauanbHOV CpeaHelt CKOpPOCTM MOTOKa B NMEPBOM
ceveHym wl = 6,31 m/c o BbICOTE YCTaHOBKU: @ -

H4 =800 mm; 6 - 13 =500 mm; B- H2 =300 mm; -

H1 = 100 mm

#ICTOYHMK: COCTaB/IEHO aBTOPOM. *Source: compil

Fig. 5 Change of localflow rates wx along cylinder
diameter D when air isfed into the diffuser through
round tubes for initial mean flow rate in the first
section wl 6.31 m/s in mounting height: a - H4 =
800 mm; b-H3 =500 mm; v-H2 =300 mm; g - HI
=100 mm

bv the author

M3 pucyHKa 5 BUAHO, YTO MMEET MECTO CHWDKEHME CPefHell CKOPOCTU MOTOKa MO BbICOTE
UMIMHAPUYECKO 4YacT audpysopa (Mogada BO3gyxa 4epe3 Kpyrnible Tpyokum). Takoke
HaboAaeTca M3MeHeHre (hOpMbI MOMS CKOPOCTER BBEPX MO MOTOKY. AHaNOMMYHble pe3ynbTaTbl
6b111 NONYYeHbI B C/lydae Nojayn Bo3ayxa Yepes npoduampoBaHHble TPY6KU (puc. 6 n 7). Takke
CyLLECTBYET NafieHne CKOPOCTU Mo BbicOoTe Andiy3opa. CnegyeT OTMETUTbL, YTO NOMS CKOPOCTEN
npy nojaye BO3J4yXa Yepe3 TpeyrofbHble TPYOKM HECKO/bKO OTAUYaeTcs OT  Apyrux
KOH(Urypauuii. 3ro MOXeT ObITb CNEACTBMEM BAMSIHUS BWXPEBLIX CTPYKTYP, KOTOpbIe
06pasytoTcs B yr/iax TPeyro/bHbIX TPYOOK.

CrefyeT OTMETUTb, YTO OBHApPY)XeHHbIE rasogMHaMuyeckme 3PMEKTbI COXPaHAOTCA ANs
BCEX MCCMEAYeMbIX Hauva/bHbIX CKOPOCTE Mogayn BO3gyxXa W 419 BCeX KOH(Urypauwi
nofatoLmx Tpy6ok. COOTBETCTBEHHO, MOXHO MPEANONIOKMTb, YTO CYLLECTBYET HEOOXOAMMOCTb B
MaTeMaTU4YeCKOM OMWUCaHUM WHTErpaibHbIX aspOAMHAMUYECKUX XapaKTepPUCTUK MOTOKOB AfS
nccnegyeMbiX KOH(UIypaumin BepTUKa/IbHOTO KOHWMYECKOro Audidysopa. STV AaHHble MO3BONST
YTOYHUTb MaTeMaTUYeCKNe MOZENM W aNrOpUTMbl MHXXEHEPHLIX pacyeToB AU(y30poB ans
PasfIMYHbIX TEXHUYECKMX YCTPOMCTB.
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20 40

20 40

Puc. 6. V13MeHeHVe MECTHbIX 3HAYEHWIA CKOpOCTU
NoTOKa WX BAO/b AviaveTpa UnnHapa D npuy rnogade
BO3Ayxa B Andipy3op uvepes KBagpaTHbie TPYoKM /s
Haua/lbHOM CKOPOCTM MOTOKA B MEPBOM CEYEHMN
WA ~ 6,45 M/C MO BbIcOTe YCTaHOBKU: a - H4 = 800
MM; 6 - H3=500 mv; B-H 2=300 mMv; r- H1= 100
MM

3)

60 100

60 100

Fig. 6. Change of localflow rate wx along cylinder
diameter D when air isfed into the diffuser through
square tubesfor initial flow rate in thefirst section
wl 6.45 m/s in mounting height: a - H4 =800 mm; b
-H3 =500 mm; v-H2 =300 mm; g -HI =100 mm

HCTOYHNK: cOCTaBneHo aBTopoM. *Source: compiled by the author

10

n wmlc

5

0

0 20 40

10

>c wmle

20

20 40

0 20 40
Puc. 7. V13mMeHeHVe MECTHbIX 3HAYEHWIA CKOpOCTU
MoToKa WX BAOb AvameTpa uwimHgpa D npm
nogade Bo3gyxa B Andxpby30p 4epe3 Tpeyro/ibHble
TPYOKN A151 Ha4a/IbHOM CKOPOCTY MOTOKA B MEPBOM
ceveHym wl = 6,65 M/C Mo BbICOTE YCTAHOBKM: a -
H4 =800 mv; 6 - 3 =500 mm; B - H2 = 300 mv; r-
H1 = 100 Mm

3)

6)

60 D, mm 100
(Ye) 1), Mm 100
60 D, MM_ 100
60 D, vm loo

Fig. 7. Change of localflow rates wx along cylinder
diameter D when air isfed into the diffuser through
triangular tubes for initial flow rate in the first
section wl 6.65 m/s in mounting height: a - H4 =
800 mm; b -H3 =500 mm; v-H2 =300 mm; g -HI
=100 mm

HCTOYHNK: cOCTaBNeHo aBTopoM. *Source: compiled by the author
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Ha pucyHke 8 nokasaHbl NpYMepbl M3MEHEHUS MHTEHCUBHOCTU TypOyeHTHOCTW Tu BAOSb
AunaveTpa LUIMHAPUYECKOM YacTu audysopa B MepBOM CEYeHMM Npu nogade BO3dyxa 4epes
TPYOKWM pasHbIX KOH(Urypauwii.

Puc 5 mamenenne wntencusnocrn 1ypsynenrnocru  Fig. 8 Variation of turbulence intensity Tu (in the
Tu (s nepsow cewewww M1 = 100 wuy saons TIFSt Section HI = 100 mm) along the cylinder
awawerpa wunuwwape D npw nopave sosayxe o diameter D when air isfed into the diffuser through
amooysop wepes toysxn paswux xononrypaywi: @ different configurations: a - round tube (wl 6.65 mys,
= pyrnas tpysxa (wi = s6s wie, Tin = 0213 0-  Till =0213); b - square tube (Wl 6.45 m/s, Tu =
o.1s0y; B 0.0, B - triangular tube (wl 6.65 Vs, Till =0.245)

TpeyronsHas Tpy6ka (wl = 6,65 m/c, Till = 0,245)

-cTouHuK: cocTaeneHo asTopom. -Source: compiled by the author

keapgpatHan Tpy6ka (wl = 6,45 m/c, Till

N3 pucyHka 8 M BCEro MaccuBa MOMYYEHHbIX [aHHbIX MOXHO ChenaTb Crefytolime
BbIBOAbI:

- He O06HapyeHO YeTKMX 3aKOHOMEPHOCTEA B W3MeHeHWM Tu BAOMb AMameTpa
LUMIMHAPWYECKO YacTu gnddy3opa;

- B/IMSHWE (hOPMbI NOMEPEeYHOro ceyeHns TPyOOoK Ha BUA PyHKUMKM Tu =/ (D) TakKe He
YCTaHOBNEHO (N0 MHEHWIO aBTOPA, M3MEHEHUS HOCAT CyyaliHblli XapakTep);

- amnamMTyga KonebaHwin 3HaYeHWA WHTEHCMBHOCTWU TypOYNEHTHOCTU OTHOCUTENbHO
CpefiHero 3HauveHus coctasngaeT + 35 %;

- MaTemaTnuyeckoe onucaHve QyHkumiA Tu =/ (D) Ans uccnegyemblX ClyvaeB ABASETCA
HeLenecoo6bpasHbIM L0 YCTaHOBEHNA PU3NYECKMX 3aKOHOMEPHOCTEN.

Ha pucyHKe 9 MoKasaHbl 3aKOHOMEPHOCTU NafeHus CpedHeli CKOPOCTU B KOHTPOSIbHOM
CeyeHUM Mo BbICOTE LMAMHAPUYECKON YacTu Auddys3opa Npu nogadve Bo3gyxa uepe3 TPyOku C
pasHbIMW MOMNEPEUHBIMW CEYEHUAMM A5 Pa3HbIX HaYalbHbIX CKOPOCTEN NOTOKA.

YCTaHOBNEHO, YTO 3aKOHOMEPHOCTU CHUXXEHWS CKOPOCTM BBEPX MO MOTOKY C JOCTATOYHOW
TOYHOCTbIO OMMWCBIBAIOTCA 3KCMOHEHLMANbHON 3aBMCMMOCTBIO W = @ C bH. [py aTom, dopma
MOMNepeyHOro ceveHns TPY6OK (haKTUUECKN He OKa3sblBaeT BAUAHME HA WHTEHCUMBHOCTb MafeHus
CKOPOCTY MOTOKA BO34yXa MO BbICOTE YCTAHOBKM.

a) 0)
0 [}
o 500 H,wmm 1000 0 500 H,mm 1000
Puc o saswcumocrn cpenmwen cxopocru noroxa Fig. 9 Dependencies of mean air flow rate wfor
sosayxe w no swcore yeranosxs H npu nogawe INStallation height Hfor round (1), square (2) and
sosayxe wepes wpyrame (1), wxsaaparswe (29 w  triangular (3) tubesfor the initial meanflow rate in

Theyronsmwe (3) tpyokw ana wawansuon cpeanes  thefirstsection: a-wl 6.5m/s; b-wl 8.25m/s

CKopoOCTMW NoOTOKa B nepBoM ceueHMu: a - w l = 6,5

m/ic; 6 - wl = 8,25 m/c

-cTouHuK: cocTaeneHo asTopom. -Source: compiled by the author
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Ha pucyHke 10 npefcrasfeHbl 3aBUCUMOCTU M3MEHEHUS UHTEHCUBHOCTU TYPOYNeHTHOCTH
Twv OT BENMYMHBI CPeHEN CKOPOCTM NOTOKa BO3AyXa W B KOHTPOJIbHbIX CEYEHMAX HA PaCcCTOSHUM
100 MM 1 800 mMMm.

Puc 1o Sasncum oty warewewswocrs  Fig. 10. Dependence of turbulence intensity Tu on
fypsynentnocTn Tu or cpeanen cxopocrw noroxa MeaN airflow rate wfor round (1), square (2) and
sosayxe w npw noaave soanyxa wepes xpyrawe (1), triangular (3) tubesfor different test sections: a - test

KBagpaTHu e (2) W Tpeyronsuee (3) Tpy6kwu pans SectlonathEIghtHl=100mm,b-H4 =800 mm

PasHbe X KOHTPONbHGL X CedeHWMi: a - KOHTPONbLHOE

ceyeHne Ha B coTe H1 = 100 mm; 6 - H4 = 800 mwm

-cTouHUK: cocTagneHo aBTopom. -Source: compiled by the author

YCTaHOB/IEHO, YTO WMEET MECTO CHUXEHWe TU C POCTOM HayaslbHO CKOPOCTW MOTOKa
BO3AyXa M 3TO MajeHWe Ty XOPOLIO OMWCHIBAETCS JMHEWHbIMW ypaBHeHUsMU. [lpy 3TOM,
MHTEHCMBHOCTb TYPBYNEHTHOCTWM MMeeT GO/ee BbICOKME 3HAYEHWS MPK Mofade Bo3dyxa Yepes
MPO(UIMPOBaHHbIE TPYBKM MO CPABHEHWIO C KPYI/bIMW MOZAOLWMMK TpyGKamu. 3ro Takke
06bsicCHsIeTCH  TypOy/nm3aupeli TeYeHWsl K3-3a BUXPEBLIX CTPYKTYP, XapaKTepHbIX Ans
MPO(UIMPOBaHHbIX KaHANOB.

MonyyeHHbIE IKCMEPUMEHTA/IbHBIE fAHHbIE W NMPEA/IOKEHHbIE YPABHEHUS ONMCAHWE MOXHO
Mcnonb3oBaTb  ANs  BepU(MKALMM  MaTeEMATMYECKUX  Mofeneil  Ans  MOAENMPOBaHWS
a3pOAMHAMNYECKMX MPOLIECCOB B BEPTUKA/IBHOM KOHUYECKOM AUdhy30pe.

Ha puvic. 11 nokasaHbl 3KCMEPUMEHTA/IbHBIE 3aBUCUMOCTU UHTEHCUBHOCTM TYPBYNEHTHOCTM
OT BbICOTbI LIMIMHAPUYECKON YacTu Andihy30pa Ans pasHbIX HaualbHbIX CKOPOCTEW MOToKa npu
rnogave Bo3Ayxa Yepe3 TPYOKM ¢ pasHbIMU MONEPEYHBIMU CEHEHVSIMM.

a)
P 1 Sasncumocty warewewswocrs  FIg. 11 Turbulence intensity dependencies Tu for
typsynentnocrn TUno swcore ausoysopa Hapw diffuser height H for round (1), square (2) and
moaaue sosayxa wepes xpyrnwe (1), ksagparwue (2)  triangular (3) tubesfor initial average flow rate in

W otpeyronuuume (3) Tpycku ans wavanswon cpeanes  thefirstsection: a-wl 6.5m/s; b-wl 8.25m/s
ckopoctn noroxa s nepsom cevennn: Q- VI~ 6D
M/C‘6-W!: 8,25 ml/c

-cTouHuK: cocTaeneHo asTopom. -Source: compiled by the author
Ha ocHoBe aHanm3a pyHKuMin Tu = / (5) MOXHO cfenatb CregytoLye BbiBOAbI:

- (hopma NOMepPeYHOro ceyeHust TPYBOK OKa3blBaeT CYLLECTBEHHOE B/IMSHUE HA BE/IMUMHY
WHTEHCMBHOCTU Typ6YNEHTHOCTU MO BLICOTE LIM/IMHAPUYECKOI YacTy BEPTUKaIbHOTO Anddy3opa;
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— zaBucHMOCTb Tu = f (/) ©MEeT APKO BBHIPAKCHHBIH MAKCUMYM B paiione [ = 300 mm, 4To
XapaKTepHO U1 BCEX HAYAIBHBIX CPETHIX CKOPOCTEH MOTOKA M BCEX KOH(HTYPAUHil MOJAFOIIIX
TpyOoK;

— MHTCHCHBHOCTb TYPOYJICHTHOCTH HMEET CYIICCTBEHHO O0JICe BHICOKHE 3HAYCHMUS (BILIOTH
10 50 %) mpu mopave BO3AyXa uepe3 Mpo(IIMpPOBAHHBIC TPYOKH MO CPABHEHHIO C KPYTJIBIMH
TpyOKaMHu, YTO OCOOCHHO XapaKTCPHO A1 HU3KUX HAYAIBHBIX W.

Takum 00pazoM, MOXXKHO KOHCTATHPOBATh, YTO A3POAMHAMHYCCKHE XapPaKTCPHUCTHKH
MOTOKOB B BCPTHKAJBHOM KOHHYECKOM au(pPy30pe MOTYT OBITh ANNPOKCHMHPOBAHBI
OTHOCHTEJIFHO TPOCTHIMH MATEMATHUCCKUMH BBIPDAKCHISIMH, KOTOPBIE YIOOHO HCIIOJB30BATh B
HHKCHEPHBIX PACUCTaXx.

Buisoowr

Ha ocHOBE mpPOBEACHHBIX JKCIICPUMCHTAILHBIX HCCICIOBAHHH MOKHO CZCTATh
CJICTYFOIIIEC OCHOBHBIC BBIBOIBL

1. Tlomy4eHBI SKCHEPUMECHTANBHBIC JAHHBIC O MTHOBCHHBIX 3HAYCHMAX CKOPOCTH
CTAIMOHAPHOTO IOTOKA IO BBICOTE WM BJOJNb AMAMETPA HUIMHAPHICCKOW HacTu Iuddyzopa 1t
Pa3HBIX HAYANHHBIX YCIOBHH W NPH IOAAYe BO3AyXa depe3 TPYOKH pasHbIX KOH(UTYpaUui.
JlaHHBIC TIOTyYCHBI I THATA30HA HAYATBHBIX CKOpPOCTeii ot 1 M/c mo 12 m/c.

2. OmnpenencHbl TMOSI CKOPOCTEH MO BBICOTE IMJIMHAPHYCCKOW dactu audys3opa mmst
Pa3HBIX HAYAJIBbHBIX YCIOBHH IPH MMOJAYE BO3AYyXa Yepe3 TPYOKH C MONEPESUHBIMH CCUCHHSIMH B
(dopMe kpyra, KBagpaTa M TPCYTOJIbHHKA. [I0KAa3aHA 3BOIONHSA MOJCH CKOPOCTCH BBEPX IO
TIOTOKY:

— UMEET MECTO MAJCHHUE CPEAHEH CKOPOCTH BBEPX IO TEUCHHIO, YTO XapaKTEPHO A BCEX
KOH(urypanmii mogaromux Tpyoox;

— IOKA3aHO, YTO MOJa4a BO3AyXa Uepe3 MPOo(IIMPOBAHHbIC TPYOKH OKA3BIBACT BIMSHHC HA
(opMy OIS CKOPOCTEH, YTO OCOOCHHO XapaKTEPHO IPH IOJAYEC BO3AYXa Yepe3 TPEYTOJIbHBIC
TPYOKH.

3. PaccunTana HHTEHCHBHOCTH TYPOYJICHTHOCTH TU IOTOKA ITO BBICOTE H BIOJIb JUAMETPA
muddyzopa At pa3HBIX HAYATHHBIX YCIOBHHM M NPH MOAAUC BO3AyXa Uepe3 TPYOKH C pazHBIMH
KOH(UTYpanusIMH:

— YCTAHOBICHO, 4TO 3HaucHus Tu m3Mensrorcs ot 0,05 mo 0,39 ama ucciaexyeMbIxX
PEKUMOB TCUCHHUS M TEOMETPHUICSCKHUX PA3MEPOB YCTAHOBKI,

— BBIIBJICHO, YTO OOJIce BBICOKWE 3HAYCHUS Tu XapakTepHBI AT MOJAYM BO3AYyXa 4epes
npoduampoBanHbIe TPYOKH (OTAMHHSA MOTYT JOCTHTaTh 50 %).

4. YcraHOBJEHBI 3aKOHOMEPHOCTH M3MCHCHHUS HMHTCHCHBHOCTH TYPOYJICHTHOCTH IO
BbIcoTe U (Py30pa A1 Pa3HBIX HAYAILHBIX YCIOBUH U KOH(HTYPALHiil OJAIOIINX TPYOOK:

— IOKA3aHO, YTO MOJa4ya BO3AyXa Uepe3 TPYOKH pasHbIX KOH(PHTYpamwii OKa3hIBACT
CYIICCTBEHHOC BIMSHUC HA YPOBCHb MHTCHCHBHOCTH TYpPOYJICHTHOCTH (M3MCHCHHS HA BEIUUUHY
+ 30 %);

— MOKa3aHo, 4T0 Tu HMEET MAKCHMANbHbIC 3HA4YcHHSA Ha BbicoTe 300-350 MM, uTO
XAPaKTCPHO IS BCEX MCCIICAYCMBIX KOH(pHUTYpaImit TpyOOoK.

5. TlonyueHHble fdaHHBIE 00 a3POAMHAMHYCCKHX XapAKTCPHUCTHUKAX IOTOKOB B
KoHmYCCKOM mu()(y30pe MOTYT OBITh TOJC3HBIMH I VTOUHCHHA W  BCPH(DHKALNH
MaTEMaTHYECKUX MOJCIICH, a TAKKE /U1 COBEPIICHCTBOBAHUS HHXCHEPHBIX PACUCTOB.

Hanmpapnennme  ganpbHEHIIMX — WCCNCNOBAHMM — 3aKFOYAETCI B MATEMATHUCCKOM
MIPEICTABICHAN W TOJNYYCHHHM OC3Pa3MEPHBIX YPABHCHHH U1 OIMCAHUA a3POJHHAMHUCCKUX
XapaKTEPUCTHK IIOTOKOB B BEPTHKANIBHOM Iu(Pdy30pe pasHbIX KOHCTPYKIHH, a TaKxke B
VTOYHCHHH YHCICHHBIX MOJCICH I MOICITUPOBAHUS A3POAHHAMHUKH.
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I Tugp Hayunoii cneyuansHocmu:

2.4.6. Teopemuueckasn u npukIaOHas menIOMexXHUKA (MexHuYeckue HayKu)
CmedcHble cheyuanbHOCMY 8 PAMKAX 2PYANbL HAVUHOT CHEeYUATbHOCU.
2.4.5. Dnepeemuueckue cucmemvl 4 KOMRACKCHL (MEXHUYECKUE HAYKY)
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