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B macmoswee epems obopommnoe 6odocmabiicenue HAWIO WUPOKOe NPUMEHEeHUe 8 IHepeemuyecKol,
Heghmexumuueckol u opyeux ompaciax npomviuieHnocmu. O6opomuoe 6000CHAbICEHUE NO3BOJISIEN 8 HECKOIbKO pa3
cokpamumb nompediieHue 600bl HA MeEXHONO2UYecKUe HYx#cobl npeonpusmus. Haubonvuee pacnpocmpanenus npu
OXANCOEHUU 600bL NOAYHUNO NPUMEHEHUEe KOHMAKMHbIX oxaadumeneli ucnapumenvhozo muna. Cywecmsyiowue
KOHCMPYKYUU KOHMAKMHbIX O0XAA0Umesnel. no360i0m d(POeKmusHo oxaaxcoams HcuoKoCmb, 00HAKO mpebyiom
6ONbUUX KANUMATLHLIX 3ampam Ha uzeomosieHue u oociyxcueanue. IIpu smom Hekomopwvle KOHCMPYKYuu He
NO36OJISIOM OP2AHU3068AMb OONLULYIO NIOWAOL NOBEPXHOCMU KOHMAKma ¢az u umeiom 601buoe 2u0pagiuiecKoe
conpomuenerue. DpPexmueHocms 0XNANCOCHUS UCNAPUMETbHO20 ANNapama U UHMEHCUBHOCHb €20 pabomsl 0
MHO20M 3A8UCUM O PABHOMEPHOCIU PACHPeOeNeHUs. KOHMAKMUpyowux ¢as — oovl u 6030yxa. B ceszu ¢ smum
HeoOX00UMO paspabomamv U U320MOBUMb HOBble KOHMAKMHble YCMPOUCmea, Komopvle omeeuanu Ovl psoy
mpebosanuil: GblCOKAsT IPHEKMUBHOCb  OXNANCOCHUs], HU3K0e 2UOPABIUYECKOe CONPOMUGIeHUe, HeDOoIbulUe
mamepuanvhvle 3ampamel. Ha ocnoge ananuza cyuecmeyouux HACAOOYHbIX KOHMAKMHBIX YCMPOUCMS Obliu
MOOEPHU3UPOBAHLL NePe2oPOOKU  CMPYUHO-NIEHOYHO20 KOHMAKMHO20 ycmpolcmed. B cmamve oOns nposepru
appexmusnocmu pabomuvl nepecopodok 6bLIa NPeoCcmasiena CRPOEKMUPOSAHHAS IKCNEPUMEHMANbHASL YCMAHOBKA.
Aemopamu 6viiu nposedeHsvl cepuu IKCNEPUMEHMO8, Pe3Vabmamvl KOMOpbiX NOOmMEepicoarom 3@PoeKmusHocms
pabomoer nepecopodok. Paccmompenvi pasznvle yciosusi 06pazoeanus NOBEPXHOCHIU 800bl, ¢ KOMOPOU NPOUCXOOUMm
ucnapenue, ymo onpeoensemcsi KOHCmpyKyueil KOHmaKxmuuix ycmpoticme. Ilpeonodicennas KoHCmpyKyus nepecopooKu
noseonsgem €o30a8ams GbICOKOPA3BUMYIO NOBEPXHOCHb KOHMAKMA MeNCOY HCUOKOCMbIO U 2A30M € MATbIM
2uopasIuieckum conpomugnenuem. B pabome paccmompenvt 3asucumocmu niowaou nogepxHOCMuU KOHMAKMA 08YX
a3z om pazmepa n1enecmko8, CKOPOCMU UCMEUeHUsl HCUOKOCMU, d MAKICE OM PACNOLOICEHUsL UCHOYHUKA UCTEYeHUs.
OMHOCUMENLHO NePEo20 NenecmKa. Bulsgiena cnedylowdas 3a8UcCUMOCnb, YMoO C YGeIUYeHUeM pasmepd NenecmKa
yeenuyusaemcs niowaosb Konmaxma 08yx gaz. Oonako npu OanvHelluem yseaudeHuy ouamempa Haoaoaemcs uHas
MmeHOeHYUsl, HCUOKOCHIb HAYUHAEM NPOCKAKUBAMb Yepe3 Omeepcmue 8 WIACMUHe, MeM CaMbLM paspyulds NAeHK).
Paspabomannas  koHcmpyKyusi CmpyuHO-NIEHOYHO20 — KOHMAKMHO20 —YCMpolcmea no3eoisiem — obecnedums
pasHomepHoe pacnpeoenenue HCUOKOCmU no NOBEPXHOCHU, YO NO360SAeN NPUMEHMb ee 8 2PAOUPHE.
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Recycled water supply is widely used today in energy, petrochemical, and other industries. Recycled water supply
allows several-time reducing the water consumption for the process needs of a company. Evaporative contact coolers
are most commonly used in water cooling. The existing contact cooler designs allow efficient cooling the liquid.
However, they require high investments in manufacturing and maintenance. At the same time, some designs do not
allow arranging a large phase contact area and have a large hydraulic resistance. The cooling efficiency and
operation intensity of an evaporative device are largely dependent on the distribution evenness of the contacting
phases, i.e., water and air. In this connection, it is necessary to develop and manufacture new contact devices that
would meet some requirements, such as high cooling efficiency, low hydraulic resistance, and smaller material
expenses. Based on the analysis of the existing packing contact devices, the baffles of the jet-film contact device were
modernized. In this paper, an experimental installation designed was presented to evaluate the performance of baffles.
The authors performed several series of experiments, the findings of which confirm the high performance of the baffles.
We considered different conditions of forming the water surface to evaporate, which is determined by the designs of
contact devices. The baffle design proposed allows creating a highly developed surface of the contact between a liquid
and a gas with low hydraulic resistance. In this paper, we consider the dependences of the surface area of the two-
phase contact on the lobe sizes, flow rate, and the position of flow source regarding the first lobe. The following
dependence was found: With the increase in the lobe size, the two-phase contact area increases. However, with further
increasing the diameter, another trend is observed: The liquid starts silting through the hole in the plate, breaking the
film. The jet-film contact device design developed allows an even distribution of the liquid on the surface, which makes
it possible to use it in a cooling tower.

BBeneHue rpajpHH,  BKIIOYAIOIIME B  ce0S  KOHTAKTHBbIE
MaccOOOMEHHBIE YCTPOICTBA Pa3IMYHBIX KOHCTPYKIMH.
[Ipomeccrr TermmoMaccooOMeHa TpeOYIOT 3HAYMTEIbHBIX
MaTepuagbHbIX M 3HepreTudeckux 3arpar. Ot Toro, Ha
CKOJBKO d(]deKkTHBHO paboTaeT TIpajupHS, 3aBHCHUT

B  xummueckol, HedrexmMuueckoil — oTpacisIx
IIPOMBIIIJIEHHOCTY U 3HEPreTUKE OAHMM M3 OCHOBHBIX
BHJIOB TEXHOJIOTMYECKOTO O0OpPYIOBaHMS  SIBISIOTCS
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BO3MOXKHOCTh ~ peaJIN3alliil TJIABHBIX IPEHMYIICCTB
000pPOTHOTO BOJOCHA0KEHHS, & TaKKE Pacxojia ChIPHS,
TOIUIMBA,  DJIEKTPO’HEPTHH B MPOMBIIIICHHOCTH.
ITosTOMy WHTCHCHUHUKAIASA TEINIO- M MaccooOMeHa B
HUX SIBIISIETCA AKTyaJbHOM 3ajauell Ha CEeroAHsIIHUN
nens [1-4].

OfHUM W3 HampaBJCHUH 10 WHTCHCHU(UKAIUU
MAacCCOOOMCHHBIX TMPOIIECCOB, TOBBIINICHUS JHEPro- H
pecypcocOepexeHus Uil MPOIECCOB, MPOTEKAIOIINX B

anmaparax OXJIKICHUS, SIBIISIETCS co37aHue
3G (GEeKTUBHBIX  HE  DHEPrOCMKHX, TEXHOJOTHYHBIX
KOHCTPYKLUMH KOHTAaKTHBIX yCTpoucTB. CTpemiieHue

co3/aTh ammapatbl OOJBIIOW MOIIHOCTH C BBICOKUMH
Harpy3KaMH MO Ta3y M JKHAKOCTH MpPHUBEIO K POCTY
HCITOJIb30BaHMS HACAIOYHBIX ycTpokicTB. OHHM 001a1atoT
OOMNBIION TUTOIMIAJBI0 TOBEPXHOCTH KOHTaKTa (a3,
MaJIbIM KalleJIbHBIM YHOCOM M HHU3KHM THIPABIMYECKIM
COTIPOTHBIICHHUEM. BonpmmaCcTBO HaCaJoK,
NPUMEHSIEMBIX B TEINIOMAacCCOOOMEHHBIX — armapaTax,
o0J1alaeT XOpOIIO Pa3BUTOM MOBEPXHOCTHIO U pabOTaIOT
NPEUMYIIECTBEHHO B IJIEHOYHOM pPeKuMe [5—7].

Ha ocHoBe 0030pa W aHanmm3a CyIIECTBYIOLIMX
HacaJO04YHbIX KOHTaKTHBIX YCTPOUCTB OBLITO
MOJICPHHU3HAPOBAHO  CTPYHHO-IDICHOYHOE  KOHTAKTHOE
YCTPOMCTBO [8], yCOBEPLIEHCTBOBAHBI IEPETOPOJKH.

OnucaHue yCcTaHOBKM

Tleperopoaky NpeACTABISAIOT COOOH METAITUICCKIEC
IJJACTHHBI ¢ BHIOUTHIMU Ha HUX KPYTOBBIMH CETMEHTaMHU
B BH/JIC JICTIECTKOB. JIeMmecTKu OTOrHyTHI 1O yriiom 45°.

Jns uccnenoBaHUs TEUCHHS KUAKOCTH IO JaHHBIM

neperopojkaM  Oblla  pa3paboTaHa W co3JaHa
OKCIICPUMEHTAJIbHasd YCTaHOBKA, MPEACTAaBJIICHHAsA Ha
puc. 1.
21
»
S
7

Puc. 1 — IJxcnepumeHTa/JibHAs YycTaHoBka: 1 —
e€MKOCTh € M0JaBaeMoOil *KUJAKOCTbI0; 2 — MJIACTHHA C
JenecTkamMu; 3 — eMKOCTh VI cOOpa *KUAKOCTH; 4 —
IITATHB; 5 — HACOC AJS MPOKAYKM KMAKOCTU; 6 —
KJIanaH; 7 — pacxoaomep

YcTaHOBKa  TpeAcTaBiIseT  co0OW  eMKOocTh |
KBajZ[paTHOH (hOPMBI, NPUKPEIUICHHOW K IITAaTHBY 4 Ha
HUTIX, B KOTOPYHIO 3allUBaeTCAd XHUJAKOCTb. B mHMIIE
€MKOCTU HUMEETCSl OTBEPCTHE, YEPE3 KOTOPOE KHUJIKOCTh
NoMnajaeT Ha METANIMUECKYIO MIACTUHY 2 U, COYJapsasach
C JerecTkamu, o00pa3yeT YCTOHUYMBOE IUICHOYHOE
TedeHue. JKuAKoCTh, CTeKas MO IUIACTHHE, HOMajaeT B
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E€MKOCTh 3, OTKy/a ¢ momoibso Hacoca 5 Gupmber OASIS
CRP 15/9 BHOBb oTmpaBisiercs B eMKocTh 1. Takum
obpa3zom, HaOmOmaeTcss MUPKYISIIUS OJKUAKOCTH B
YCTpOHCTBe. PerynmupyrommM KiamaHoM 6 TpPOUCXOAWT
yVOpaBIeHHE PACXOIOM JKHAKOCTH, II0JaBaeMOHd B
eMkocTh 1, a pacxomomep 7 ¢upmer LOUCHEN ZM
FS300A G3/4 mo3BomsieT KOHTPOIHPOBATH PaCXO]
JKUJIKOCTH.

P93yanaTbI uccrnegoBaHUM U uxX 06cy>|<.qe|-me

B xozne npoBeneHus SKCIIEpUMEHTa BoJia MOAaBaiach
B €MKOCTb MPH Pa3IUUHBIX CKOPOCTsX. JKUIKOCTH uepe3
OTBEPCTUE B JTHUILE EMKOCTH B BUJIE CTPYH ABMXKETCS 1O
METANTNIECKON TUTACTHHE M, COyIapssach 00 OTOTHYTHIH
JIETIECTOK, PACIPENeIsIeTCsl MO0 TIOBEPXHOCTH 00pasys
TUIEHOYHOE TedeHune (pHc. 2).

Puc. 2 - I[BI/[?KQHI/IC JKUAKOCTH IO IJIACTUHE ¢ OAHUM
JICMECTKOM

IIpyu nmnpoBeneHUM OKCHEPUMEHTAa IIPOBOJWINCH
UCCJIEJOBaHUS 3aBUCUMOCTH OOpPa30BaHUs ILUICHOYHOTO
TEUEHHs OT MHOTUX (pakTOpoB. MEHsIIOCh paccTosHHE
MEXYy HMCTOYHUKOM HMCTE€YEHMs >KMIKOCTU U IIEPBBIM
JICIICCTKOM, IIPOBEPAIM, KaK HMMEHHO OHO BIHUSET Ha
JBIDKEHUE  KUAKOCTH.  Ilocie  MHOrOYHMCIEHHBIX
WCCIIeOBaHUH OBIIO BBISIBICHO, YTO IEPBBIN JICTIECTOK
clleflyeT pacmonaraTh OJMKe K HMCTOYHHMKY, TaK Kak B
9TOM Clly4ae, )KHIKOCTb PACIIPENENAETCS PABHOMEPHEE

3aHUMaeT OOJNIBIIYI0 IUIOHMIaJb HAa  IOBEPXHOCTH
IIACTHHBI.

Taxyke NpPOBOJWINCH UCCIIENOBAaHUS C U3MEHEHUEM
pacxona KHJIKOCTH, [IOJIyYE€HHBIE pe3ynbTaThl

pacTeKkaHus IUICHKH >KUIKOCTH IOCTIe COYAApEeHHUs ee C
JIETIECTKOM TIpeAcTaBleHsl Ha puc. 3. Kak BumHO, C

YBEJINYCHUCEM pacxona KUIKOCTH YBEJINYNBACTCA
Iomanab IMOBEPXHOCTHU HOKpLIBaCMOﬁ IUICHKOM. Brpuin
IMMPOBEACHBI HUCCICa0BaHUA C HU3MCHCHHUEM

TEOMETPUUECKUX Pa3MEPOB JIETIECTKA.

B XO0I€ DJKCHEPHUMCHTOB BBIABJICHO, YTO CJIMIIKOM
60BIION TeOMEeTPUYEeCKHH pa3Mep JIeNeCTKa pa3pymiaeT
IUICHKY JXHIAKOCTHU, TaK KaK XHWJIKOCTb IIPOCKAKHWBACT
yepe3 OTBEPCTHUsA, a Y CIUIIKOM MaJICHBKHUX JIEIECTKOB —
HaIpoTHB, OHpeHeHeHHOﬁ YacTU KUAKOCTU HE YIAC€TCA
MOTIACTh Ha MIOBEPXHOCTD MEPETOPOIKH.
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Puc. 3 — CxemMa ABWIKEHUS KHAKOCTH IO IIACTHHE
mupuHoii 0,07 M mocJie coynapeHus ¢ JenecrkoM npu
PACCTOSIHMM MEXAY JiemecTkoM u emkocTbio | = 40
MM; YPOBEHb KHIKOCTU B eMKocTH h, Mm: 1 — 6; 2 —
13;3-50

B cBs3u ¢ oTtuM Oblna mpemsiokeHa GopMyna s
pacdera MaKCUMaJIbHOTO JHaMeTpa JierecTtka [9]:

16U°
max = 9g
rae U — cKopocTh CTpyH JKHIKOCTH, M/C; § — YCKOPEHHUE
CcBOOOIHOrO IageHMs, M/C”.

3akno4eHune
IIpennoxxennas KOHCTPYKIHS IIEPErOPOIOK
Hacago4dHOI'O YCTpOﬁCTBa IIO3BOJISICT CO34aBaThb

GONBIIYI0 MOBEPXHOCTBIO KOHTAaKTa XHJIKOCTH H Trasa.
[loBepxHOCTP  KOHTakTa JABYX (a3  IOCTOSIHHO

oOHOBigeTCI. B Xome  HCCIENOBAaHWHA  BBISBIIEH
ONTHMAJIGHBIA pa3Mep JIENECTKa, PACCTOSHHUE MEXIY
HMCTOYHMKOM HMCTEYEHHUS M JIEIIECTKOM, 4 TaK)KE BIUSHHUE
pacxoma JKHAKOCTH Ha  IUIOHIagb  HOBEPXHOCTH
obOpasyromieticss TieHKH. KOHCTPYKIMS — yCTpOHCTBa
SABIISICTCA TMEPCHCKTHBHON [UII  WCHOJB30BaHUS B
WCHIAPUTENbHBIX TPAIUPHIX.

HccnenoBanne  BBINONHEHO 1pH  (DUHAHCOBOU
nonnepxkke POOUM B pamkax HaydyHOro IIPOEKTa
Ne 16-38-60081 mon_a_jak.
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