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Benanunna nonpaso4uHoro ko3¢ puuHeHTa K KOJIHYECTBY ABHKEHHS
NPH CIUSIHHH ABYX Napa/ieJIbHBIX MOTOKOB KHIKOCTH B JIAMHHAPHOM
H TypOYJIEHTHOM pesRHMAax

AHHOTALIHS

B BEHTHIALMOHHOW TEXHHUKE MPH ONPEACICHUHM THAPABIHMYECKHX XaPAKTEPHUCTHK
Pa3NHYHBIX YCTPOWCTB (TPOHHHKH, BO3AYXONMPHEMHUKHA W T.J.) BOZHHKACT HEOOXOIMMOCTH
OLICHKH CKOPOCTHBIX monei. [lpu ciausgHuM ABYX HOTOKOB MONS CKOPOCTEH B 3HAYMTEIBHOH
CTCIICHH OTJIMYAIOTCS KaK OT IUIOCKUX HJACABHBIX TONCH, TaK M OT HONCH CKOPOCTEH mpH
PaBHOMEPHO YCTAHOBHBIIEMCS IBIKCHUH JKUAKOCTH (BO3AYXa) B TPYOONPOBOJE.

B cratee paccmarpuBacTcs ciayyuadl CIHSHUS OBYX NAPAIUICTBHO JBIDKYIIHXCS TTOTOKOB.
[TonyueHb! aHATUTHYCCKHUE 3aBHCHMOCTH TIOMPABOYHOrO KO3 hUIHeHTa K KOIHICCTBY ABUKCHHUS
B MECTE CIMSHUSA ABYX MOTOKOB KaK MPH TaAMUHAPHOM, TaK U TYPOYICHTHOM PEKUMAX.

KiroueBble cioBa: BCHTHIALMOHHAS TEXHHKA, IMOJEC CKOPOCTCH, MONPaBOYHBIA
k03 () PHULIHUEHT, KOTHYESCTBO ABMKCHUS, CIHSIHUC TIOTOKOB.

B psiac BCHTHISMIMOHHBIX YCTPOWCTB (TPOWHHMKH, BO3AYXOMPHEMHUKH H T.JI.) HMEET
MCCTO ABHKCHHC JKHIKOCTH C MECPEMCHHBIM pacxomoMm. [Ipu pacuere ykaszaHHBIX VCTPOMCTB
BO3HUKACT HCOOXOAMMOCTh OLCHKH CKOPOCTHBIX TMONCH, KOTOPHIC B 3HAYMUTCIBHOU MEpE
OTJIMYAIOTCA KaK OT IUIOCKUX UACANBHBIX MOJEH, TaK U OT MOJEH CKOPOCTEH, UMEIOIINUX MECTO
[PH PAaBHOMEPHO YCTAHOBUBIICMCS JBUKCHUU KUIKOCTH B TPYOOIPOBOJIE.

PaccmoTpum Hanboee mpocTolt Ciyvaii CITHSHUS ABYX MapaICIbHO ABHKYIUXCS TTOTOKOB.
OnpeaenuM aHATUTHYCCKH 3HAMCHHS MOMPABOYHOrO KO3((QUIMEHTA K KOJMYSCTBY ABIKCHHUS B
0o0nacTy CiusHUS ABYX MOTOKOB. CXeMa paccMaTpuBacMoOro TCUCHHS PSACTABICHA Ha puc. 1.
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Puc. 1. PacueTrHag cxema

JBa moToka ABWKYTCS € Pa3IMIHBIMUA CKOPOCTAMH W, 1 W, IO IapayuIeTbHEIM KaHaIaM.
Kananmsl pazzenser cTeHKa, TOMUIMHA KOTOPOH MPUHUMACTCS OCCKOHEYHO MAJIOH BEIHYHHBL
CTeHKU KaHaja UMCIOT ONPEACTCHHBIN Ko UIHECHT TpeHua. B KOHKPETHOM CCUCHHMHM CTCHKA,
paszensomas KaHaabl, IpeprBacTcs. Jlanee MpoHMCXOAUT COBMECTHOE TEUECHHE ABYX HOTOKOB.
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PasmecTiM cucteMy KOOpAMHAT TaK, YTOOBI OCh X COBIAJANa C HAPABICHUEM ABMKCHHS MOTOKA,
a IUTOCKOCTB J0X C ITIOCKOCTBIO, B KOTOPOI MPOUCXOJUT CITUSHHIE IIOTOKOB.

B ofOmem Buaec mompaBouHBlH KO3(QPUUUMEHT K KOIUYCCTBY JBIDKCHHS IS
paccMaTpUBAECMOro CITydast 3AMUChIBACTCS:
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Hcnonp3ys M3BECTHRIC 3aBUCHMOCTH MEXKIY KO3(PHLIMEHTOM TpEeHHS, pacnpeacicHHeM
MECTHBIX CKOPOCTEH MO CCUCHHIO TPYOOMPOBOAA U B3AUMOCBS3BIO MEXKIY MECTHOH H CpeaHeH
ckopocTsivu [1], 3amuimeM, COOTBETCTBEHHO M JIAMUHAPHOTO W TYPOYJICHTHOrO BHIOB
JBIDKCHUS, AaHATUTHIECKAE 3aBUCHMOCTH MEKAY YKa3aHHBIMH CKOPOCTSIMHU.

JlaMuHApHOe JBHIKEHHE KRUIAKOCTH

JUta nmaMuHApPHOTO [JBIKCHHA 3aKOH pPACHPENCICHHSA JIOKAIBHBIX CKOPOCTEH 10
MOTICPEYHOMY CEUCHHUIO TPYOOIPOBOAA OMHCHBACTCS H3BECTHBIM 3aKOHOM:!
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IMoxacrasass (3) u (3a) B Beipakenue (1), momyuamm:
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Ipose st HekoTOpBIC MPEOOPA3OBAHMS U PELIAst HHTETPAIIBI B YCTAHOBIICHHBIX MPCICTIAX, IMCCM:
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Ho, f, =2ac, f,=2bc uF = (2a+2b)c.
IMoxcrasss 3HAUCHUS TUTOIIAACH B BRIPAXKCHUES (5), MOIyIacM:
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®dopmyna (5) u (6) AaeT BOSMOKHOCTD OMPEACUTh 3HAYCHHUE MOMPABOYHOTO KO3 HUIIMCHTA
K KOIMYCCTBY ABH)KCHHUS B MECTC CIIUSMHUS ABYX MAPAUICTBHBIX TAMHUHAPHBIX TOTOKOB.

TypOyieHTHOE ABHIKEHHE HKHAKOCTH
B pesynprate OOMMPHBIX SKCIEPHMEHTANBHEIX HCCICAOBAHUN JOCTATOYHO IOHPOKOE

PacCIpOCTPaHCHUE MOTYYHIA CTCIICHHAS 3aBHCHMOCTh MEKIY MAKCHMAIBHOH CKOPOCTBIO HA OCH
TpyOBbI K MECTHOM CKOPOCTBIO B JIFOOOH Touke. [|1st paccMaTprBacMoro Cirydast 3Ta CBsI3b 3aITHIICTCS

la=ﬂﬁfﬁa )
a
l&=[%ﬁ32, (Ta)

roe n=0, 9\/1 )
B cBoro ouepeap, UCHOMB3YS U3BCCTHYIO 3aBHCHMOCTD [2] V:(1+1,3\/Z )W MEKIY

MaKCUMAJIPHOH CKOPOCTBIO B TPYOE U CPEAHEH CKOPOCTHIO MOTOKA, MOJKEM 3aMMKUCATh, MPUHUMAS
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IMoxncrasass (8) u (8a) B (1), monyuaem:
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IMocne npeoGpazoBanust U HHTCTPUPOBAHUS B YCTAHOBJICHHBIX MPEALC/IAX UMEEM:

(1413VZ) (577, + 172
(2n+1)FW? '

(10)

i -

INpuruMas BO BHHMaHHE, 4TO JUIsl HAumero ciayyas f, = 2ac f, = 2bc F=(2a+2b)c u

n=0, 9\/1 , Beipaskenue (10) mpumer Buz;

T_(1+1,3\/Z)2(aW12+bW22).

. (L8V2+1) (a+b)W” (b

3apucumocts  (10) maer BO3MOKHOCTH ONPEACTAHTh 3HAYUCHHUC MOIMPABOYHOTO
KO3 UIIMCHTA K KOJHYECTBY ABHKCHHUS (HA OCh X) B MECTE CIMSHUS JBYX MAPALICTbHBIX
TypOYICHTHBIX MOTOKOB.
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OKCICPUMCHTAIPHAS ~ MPOBEPKA  MOMYYCHHBIX — 3aBHCHMOCTCH  MPOBOAMIACH  HA
A3POAMHAMUYCCKOM CTCHAC. ABPOIUHAMHYCCKHEM CTCHA COCTOST M3 CHCTEMBI BO3IYXOBO/IOB,
skcniepuMeHTaTEHOrO dneMenTa 0,15x0,15 M, caenaHHOro U3 OPraHUICCKOro CTCKIIA ¢ BHYTPCHHCH
MICPETOPOIKOM, KAMEPhl CTATUYCCKOrO JABJICHIUS /ISl 3aMEPa CYMMAPHOTO PAacXo/a U BEHTHIITOPA.
Pacxox kaxaoro m3 JABYX CAMBAaCMBIX TMOTOKOB 3aMepsuicss kojuiekropamu. [loje ckopoctei
CHUMAJIOCh TTHCBMOMETPHUYICCKON TPYOKOH HEMOCPEACTBEHHO 3a MECTOM ClustHus notokos. Llar,
4YePE3 KOTOPBIA MPOU3BOAMINCH 3aAMEPBI THHAMHYCCKOTO JABJACHUS A8 OMPCACICHUS MECTHOH
crkopoctn, coctapmmn 0,01 ™. M3MmcHeHME IOEpOXOBATOCTH CTCHOK — BO3AVXOIPOBOJA
OCYIICCTB/ISUIOCh HAKICHMBAHUEM I[IECKA ONpeacacHHON kpynHocTH. [lo 3HaucHMsSIM CKOpOCTEH
OIPEACTSLIaCh JIKCICPUMCHTAIPHAS BCJIMYMHA TOMPABOYHOTO0 KO3(PPHIMCHTA K KOIHUCCTBY
JBUKCHHH [ 1 CPABHUBAIACH CO 3HAYCHUEM, BBIYUCICHHBIM 110 (hopmyiic (10).

Tabnwmma
(ﬂ@bm'ﬂaxc)/
No W W W 2a 2b Re= Wnd/ A 9xc bl
! 2 ¢ v P P Srannx100 %
58300
11729 552 | 627 | 0.1 | 0.05 13800 0.0011 | 1,095 | 1.14 3.9
54700
2 1686 | 840 | 682 | 0.1 | 0.05 20900 00011 | 1.13 | 1.19 5.0
3 1429] 197 | 332 | 0.1 | 0.05 34200 00011 | 1.14 | 124 8.08
4900
4 [416] 350 | 378 | 0.1 | 0.05 33100 00011 | 1.074 | 1.1 2.5
8700
26000
5 1326] 109 | 515 | 0.1 | 005 7150 00011 | 140 | 154 3.2
51900
6 |651| 941 | 734 | 0.1 | 0.05 23200 0025 | 1.15 | 121 49
31100
71390 | 60 | 473 | 0.1 | 0.05 16900 0025 | 122 | 1.29 5.4
8 |330] 364 | 34 | 0.1 ] 005 % 0.025 | 1,086 | 1.14 47

YacTe SKCTICPUMEHTANBHEIX JAHHBIX NpUBcACHA B Tabn. [lo maHHEIM, NPUBCACHHBIM B
TaONULIC, MOYKHO 3aKITFOUHTE, UTO 3HAYCHHS KO3(D(HUUCHTA [y, BbIMHCICHHBIC IO (opMmyrie (10), u
3HAUCHMS, HAHACHHBIC B XOAE DKCICPUMEHTOB, MPAKTUYCCKU COBNAAaroT. OmmbKa COCTaBIICT B
cpexaeM 2-8 %. Bemuunna monpaBouHOro ko3QUIMEHTa K KOMHYCCTBY ABMIKCHHUS TS CITydas
CIHSHUSA JBYX NMAPAIIICTBHBIX MOTOKOB B 3HAYUTCIBHOH MEPE OTIHYACTCS OT CAMHHLIBL.

JKCIICPUMCHTAIBHEIC HCCICAOBAHMS AN TNPOBEPKU BHIpAKEHHS (6) HPOBOTUINCH C
ucnone3oBanueM wuHTepdepometpa. [lpomecc cnusgHHS IBYX NAPaUICTBHBIX — [TOTOKOB
BH3VAITU3UPOBANCI M TICPECUUTHIBAICS Ha HarypampHeId pasmep. Ha puc. 2 mnpuseacHa
uHTepdeporpaMMa CIHSIHUS ABYX MapajuieNbHBIX MOTOKOB. IlpuBencHuas mHTEepdeporpamma
HUJTIOCTPUPYET CIHSHUAE CHMMETPHUYIHBIX TIOTOKOB ¢ OJUHAKOBBIMH CPEIHUMH CKOPOCTSAMHU.
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YcaoBHbIE 0003HAYCHUSA:
U — MeCTHast CKOPOCTh ABIKCHHS, M/C; ' — MAKCHMAaJIbHAS CKOPOCTH ABIDKCHUS, M/C,
W — cpemHss CKOPOCTh IBWKEHHUS, M/C; 5 — TIOMPABOYHBIH KO3()(OUIMEHT K KOTHIECTBY JBIKCHHS,
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The value of the correction factor to the linear momentum
at the confluence of two parallel fluid flows in laminar and turbulent modes

Resume

In the calculation of the ventilation elements (tees, air inlets, etc.) it is necessary to estimate
the velocity field. To its evaluation the value of the correction factor to the linear momentum J3 is
used, which is the ratio of the local velocity to the mean flow velocity. Until now in the
calculation of these devices this factor is accepted equal to one in the turbulent regime and equal
to two in the laminar motion. However, experience shows that this is not true. The value of the
correction factor for each unit is determined experimentally. This complicates the calculations.

In the article the case of a merger of two parallel-moving streams is regarded. The
analytical dependences of the correction factor to the lincar momentum are obtained both for

laminar f3] and turbulent 3" flows.
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Experimental verification of the obtained relationships conducted on acrodynamic stand for
the turbulent regime. The velocity field was received by using the pneumometric tube directly
behind the confluence of the streams. Changing of the roughness was performed by gluing a sand
with specific size onto the duct wall. By obtained speed values the experimental value of the
correction factor to the linear momentum were determined and compared with the analytical
dependence. The discrepancy was 2-8 %, which allows the use of the obtained dependences. For
laminar mode the experimental studies were conducted using the interferometer. The
interferogram shown illustrates the merger of symmetric flows with identical average speeds.

Keywords: ventilation technique, the velocity field, the correction factor, the linear flow
momentum, merger flows.
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