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Po3zenanymo ymosu cmeopenns npomumeyiinozo pyxy (a3 na KOHMaKmuux cmyneHsax, a makoic OCHOBHI 3a-
KOHOMIPHOCI pYXy NOMOKIE Y NPAMOMEUIlIHO-6IOYEHMPOBUX eIeMEHMAX MACOOOMIHHO-Cenapayiunux mapinox. 3a
pesyromamamu QI3UYHO20 | MAMEMAMUUHO20 MOOCTOBAHHSL 2IOPOOUHAMIKU [ IX Y3a2albHeHHs OMPUMAHO 2i0pas-
NYHI Xapaxmepucmuky mapiniacmux mMacooOMiHHO-cenapayitinux KOHMaKmHux npucmpois 0jis KOIOHHUX anapa-
mie. 3anponono6ano HoO8y KOPUCHY MOOelb KOHMAKMHO20 pucmpoio (mapiiku) 3 MacooOMiHHO-cenapayiiHumu
enemeHmamu Oist KOJIOHHUX a6cop6eple OCYyULY8anHts nPUpoOOHO20 2a3y.

KnrouoBi crioBa: mpoTUTEUiMHUN pyX, MacCOOMIH, BUXpOBa Tapijika, abcopOep, MOJIeTtoBaHH

Paccmompenvt ycnosua cozoanus npomugomounozo 0sudicenus (a3 Ha KOHMAKMHLIX CMYNEHAX, d MAaKice
OCHOBHbIE 3AKOHOMEPHOCMU OBUNCEHUSL NOMOKO8 8 NPAMOMOUYHO-YEHMPOOEHCHBIX INeMEHMAX MAcCO0OMEHHO-
cenapayuonnsix mapenox. Ilo pezyniemamam @uzuueckoeo u mMamemamuiecko2o MooeIupo8aHusi 2UOPOOUHAMUKU
U ux 0606ueHUA NOIYUeHbl 2UOPABIUYecKIe XAPaAKMePUCMUKY mapeibyamsix MaccooOMeHHO-CenapayuoHHbIX Ko-
HMAKMHBIX YCMPOUCms 0Jis KOTOHHbIX annapamos. IIpeodnosicena nosas noaesnas mMooeib KOHMAKMHO20 YCmpoul-
cmea (mapeaxu) ¢ MaccooOMeHHO-CEenapayuOHHbIMU INeMeHMaMu Ol KOLOHHbIX aOcopbepos 0CyuWKY nPUPOOHO20
easa.

KittoueBsie ci1oBa: MpOTHBOTOYHOE IBMKEHUE, MaCCOOMEH, BUXpeBasi Tapeska, abcopoep, MOAETHPOBaHUE

The conditions of counterflow phases movementioreat contact steps and the main regularity oéain:
movement in uniflow-centrifugal elements of maaedfer and separatiotrays are considered. The hydrat
characteristics of disk type mass-transfer and sagan contact devices for column vehicles under the tesu
physical and mathematical modelling of hydrodynavaad their generalization are received. The nesfu
model of the contact device (tray) with mass-transind separatiorelements for absorption columo$ natura

gas dehydration is offere

Keywords: countercurrent movement, mass transéetex plate, absorber, the simulation.

[lix yac mpoeKkTyBaHHA KOJOH TapilyacToro
TUIYy AJIsl IPOBEIEHHSI MacOOOMIHHUX MPOLECIB y
Ha)TO- Ta ra3omnepepoOHil MPOMHUCIOBOCTI 0CO0-
JUBa yBara MPHUAUIIETECS BUOOPY KOHTAKTHHX
eneMeHTiB. ONTUMaNbHUI M A0IP KOHCTPYKTHBHUX
napameTpiB TapliIki Ta HalpAMY PyXy IIOTOKIB Aa€
3MOTy CTBOPHUTH TaKi TiIpOAMHAMIYHI YMOBH IpO-
BEJICHHs TIPOLIECY MAcOOOMiHy, 3a SIKMX JOCsra-
€TbCSl MIHIMAIbHC 3HAYCHHSA OPU3KOBUHECCHHS,
PIBHOMIpHUH pO3MOALT PIAMHUM MIX TapilKaMy,
e(eKTHBHE KOHTAKTYBaHHS CYLUJILHOI Ta JHUCIIEpC-
HOI ¢a3.

TenneHuis 100 BHUKOPUCTAHHS BUXPOBHX
KOHTAaKTHUX IPUCTPOIB OTpUMasla LIMPOKE BIIPO-
Ba/DKEHHA B Iporecax abcopOuii Ta pexrudikamii
[1-2]. B mocnimkeHHSIX 34e0UIBIIOr0 OIIHIOETHCS
BIUIMB CIIOCOOIB CTBOPEHHS 3aKPY4EHOI'0 ra30BOro
MOTOKY Ha TiApOAMHAMIKY KOHTAaKTHHUX CTYIICHIB i
Maike He TPHUIIITETHCSA yBara CTBOPCHHIO HOBOL
opraHizanii pyxy HOTOKIB B MEXaxX TapijiKd Ta B
KOJIOHHOMY anaparti. Kpim Toro, HefocTaTHbO BH-
BYA€THCS NMUTAHHS BIUIMBY KOHCTPYKLii KOHTaKT-
HOI CTyIeHI Ha €(QEKTHBHICTH cemaparlii Ophu30k
pinuHM.

Mertoro HamucaHHs CTaTTi € OOIpyHTYBaHHS
MOYJIMBOCTI CTBOPEHHS IPOTUTEUYIHHOTO pyXy HO-
TOKIB Ha TapiT9acTHX MacoOOMiHHO-CenapaiiHux
KOHTAaKTHHUX NPHUCTPOSIX Ta PO3POOJIEHHS KOHCTPY-
KIIii TapiIKd 3 HOBOIO OPTaHi3alli€l0 KOHTAKTYIO-
YuX pyXy HOTOKiB. [IpoTuTediiinuii pyx Ha npoTH-

92 )

Bary IepeXpecHOMY, YMOXKIIHUBIIOE PiBHOMIpHHMA
PO3MOAiN pYLIIHHOI CHIM Ha KOXKHOMY 3 KOHTaKT-
HUX MPUCTPOIB KOJIOHU. /[0 mepeBar 3amporioHo-
BaHOI CXeMH PyXy (a3 Hajae)KaTh HU3bKUM TigpaB-
JIYHUA Omip Ta MOXKIUBICTH POOOTH KOJIOHU 3a
3HAYHUX BUTPAT IO ra30Bi 1 piguHHIA da3ax.

OcHoOBHI 3aBIaHHS POOOTH:

— TNPOBEICHHs EKCIEPUMEHTANBHUX IOCIi-
JUKCHD TiIPOJMHAMIKH PYXY HOTOKIB y MeXaX Ma-
co0OMiHHO-cenapaniiiHol cekuii 3 MpsAMOTedilHO-
BiJILICHTPOBHMHU €JICMEHTaMH, BU3HAYCHHS PEXKU-
MiB poOOTH Tapisku Ta ii TiApaBIIYHOTO OMOPY;

— KOMII' JOTepHE MOJIETIOBAHHS PyXy Ia30BOTO
MOTOKY B MeEXKaX MPSIMOTEHIHO-BiIIIEHTPOBOTO
eJIeMEeHTa, BU3HAYCHHSI 100 OCHOBHUX T'€OMETpPHU-
YHHUX XapaKTePUCTHUK;

— 3ICTaBJICHHsI pe3yJbTATIB EKCIICPUMEHTY Ta
KOMIIT JOTEPHOTO MOJETIOBAHHS 3 METOI0 BH3HA-
YCHHS ONTUMAIBHUX YMOB CTBOPEHHS MNPOTHTE-
YilfHOTO pyXy MOTOKiB Ha Tapiii;

— KOPHIYBaHHs i JIONIOBHEHHS METOMKH Til-
POOMHAMIYHOTO PO3PaXyHKY KOHTAKTHOTO CTYyIIe-
HS Ta KOHCTPYKTHBHOTO PO3PaxyHKy KOJIOHH [3] 3a
pe3yJIbTaTaMu MPOBEICHUX JOCIIKEHb;

— MOUIYK ONTHMAJILHUX PO3MipiB KOHTaKTHOT
CTYIICH] 3aJIGKHO BiJl HABAHTAXCHb MO CYNUIbHIH
Ta ITUCTIEPCHIN (a3zax.

B xoxi mpoBeJeHHS eKCIIepUMEHTAIbHUX J10-
CIKEHh MAaCOOOMIHHO-CETapaIiifHoi KOHTaKTHOL
CTYICHI BUAIJICHO YOTHPH TiAPOAMHAMIUHI pEXU-
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a —L/G=0,6-0,7; 6 - L/G=1,0-1,1; ¢ — L/IG=1,2-1,3; 2 — L/G=1,4-1,5
Pucynok 1 —TiapoanHamiuHi pe:xuMu podoTH TapiivacTHX MacOOOMiHHO-cenapaniiiHuX
KOHTAKTHHUX NMPUCTPOIB NPH CHiBBiAHOMIEHHI pinuHu 10 ra3y L/G, kr/kr

MH, SIKi BIAPI3HSAIOTHCS CTYIEHEM 3aBUXPEHHS Pi-
JMHU B TIPSIMOTEYiHHO-BIALICHTPOBOMY EJIEMEHTI,
XapakTepoM pyXy PpIIMHE B TPSAMOTEYilHO-
BIJIIICHTPOBOMY €JIEMEHTI, TIOBS/IIHKOIO PIJIHU Ha
MOJIOTHI KOHTAaKTHOI CTYIEHI Ta iHTEHCHUBHICTIO
OpH3KOBUHECCHHS 3 KOHTAKTHOI CTYTICHI.

[Ipy cHiBBiIHOLIEHHI piAMHKU 0 Ta3y
L/G=0,6-0,7 kr/kr 00'eM piAuHH, KA HAAXOIUThH
JI0 IIEHTPATbHOI YACTHHU MacOOOMIHHOTO elIeMCEH-
Ta 3 MMOJIOTHA TAPLIKK yepe3 TpyOKy, YACTKOBO AHU-
CIIEPTy€eTHCSI MOTOKOM Ta3y (OCKibKH BUTpaTa ra-
3y HE3HAa4YHa), a OCHOBHHI 00'€M PiJNHK 37MBAETh-
Csl IO BHYTPIIIHIHM CTIHI[I KOHTAKTHOI TPyOKH Ma-
cooOMiHHOTO eneMenTa. [1oTik ra3y, y cBOIO uep-
Ty, IPOXOAUTH Yepe3 IIEHTPalbHy YaCTHHY KOHTa-
KTHOI TpyOKH MacooOMiHHOTO enemeHTa. Jlns na-
HOTO PEXXUMY XapaKTepHE YTBOPEHHS ITOOAMHOKUX
OyJB0AIOK Ta3y BEIMKOTrO PO3MIpy B mapi piau-
HU; TUIOIIA 3iTKHEHHS (a3 He po3BHHEHA; BijOyBa-
€TbCsl HEPIBHOMIPHE 3IMBAaHHS PIIMHH HA pO3Ta-
II0BaHy HUKYE Tapuiky (pexum 1,puc.1,a).

[pu cyTT€BOMY MiJIBULIEHH] CIiBBiHOIIEHHS
pimunn 1o rasy (L/G=1,0-1,1kr/kr) 06'eM piguHu,
SKa HaIXOIWUTh JI0 HEHTPAILHOI YaCTUHH Macoo0-
MIiHHOTO €JICMEHTa, 3HAYHOIO MOPIBHSHO 3 TOTepe-
JHIM PEKUMOM MIpOKO JHUCIIEPTYETHCS TOTOKOM
rasy, aje piiiHa IIe YaCTKOBO 3IIMBAETHCS 110 BHY-
TPIITHIHA CTiHIII KOHTaKTHOT TPyOKH MacooOMiHHO-
ro enemeHra y Burimini kpanensb. Ilorik rasy, y
CBOIO Y€Pry, MPOXOAUTH KPi3b Wap PilMHH 3 iHTe-
HCHMBHIIIAM TOPIBHSAHO 3 MONEPEAHIM PEXUMOM
YTBOPEHHSIM BHXDiB, Oy/nbOAIIOK rasy i miHu; TI0-
112 3ITKHEHHs (a3 OUTbIn PO3BMHEHA, HK B TIONEpe-
AHBOMY pekuMi. IIpn 1poMy piguHa OKpeMHUMH
KpaIuIsiMH CTiKae y BHYTPILIHIN CTiHII maTpyOka, a
pelliTa piAMHU 3JIMBAETHCS Yepe3 IUTIBKO3' EMHUK
(pexum 2, puc.1,06).

FIHPO,Z[HHaMquHH PEXKHUM 31 CIiBBiJHOIICH-
HAM pinunu g0 rasy L/G=1,2-1,3kr/kr xapakrepu-
3YETBCSI THM, 10 00'€M PiIUHU, KA HATXOTUTH 10
ueHTpaJn,Ho'l' YaCTUHHA MacOOOMIHHOI'O e€JIEMEHTa 3
TOJIOTHA TAPiNKU Y€PE3 TPYOKY, MOBHICTIO JuCIIE-
PrYEThCSl IOTOKOM Ta3y, 3JHMB PiIAMHH 10 BHYTpI-
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LIHIA CTIHUI KOHTAaKTHOI TPYOKM MacooOMiHHOrO
eneMenTa BifICyTHil. [10TiK razy mpoxoauTh Kpish
mIap piAvHU 3 IHTCHCUBHUM BHXPOYTBOPEHHSM 1
YTBOPEHHSM JPiOHOAMCIIEPCHUX OyIIbOAIIOK rasy i
nind. TakuM 4MHOM, IUIOWIA 3ITKHEHHs (a3 Hai-
Oinpn po3BuHeHa. Ilpum mpoMy piguHa CTIKae y
BUTJISIAI TUTIBKM 3 IUTIBKO3' €MHHKA, a 3JIMBaHHSI
PIAMHY 0 BHYTPINIHINA CTiHIII MAaCOOOMIHHOTO Tia-
TpyOka BincytHe. lleli pexuM € ONnTHMAaJIbHUM
(pexum 3, puc.1, B).

[Nonmanbuie 30iNbIICHHS CIIBBIIHOIICHHS Pi-
munu 1o raszy (L/G=1,4-1,5kr/kr) npu3BOIUThH 10
TOro, MO OO0'€M pIOUHM, SKa HAIXOAUTH JIO
LEHTPAIFHOI YaCTHHU MacOOOMIHHOTO €JIeMeHTa 3
MOJIOTHA TapuIKu yepe3 TPYyOKy AHMCHEPTyeThCs
MEHILIOI0 MipOI0, HiX IPH ONTHMAIBHOMY PEXHMI,
OCKUIBKH I'a3 MPOXOUTh KPi3b IIAp PIIMHHU Y BH-
rosi crpymenis. [LiiBka pinunu, sika BiIKuaa€Th-
Csl BIALICHTPOBUMH CHIIAMH JI0 BHYTPIIUHBOI CTiH-
KM KOHTaKTHOI TPyOKH MacOOOMiHHOTO eJeMEHTa
B Pe3yJIbTaTi 3aBUXPEHHs MOTOKY, 3aXOIUIIOETHCS
TNOTOKOM Tasy 1 YacTKOBO MOTparvisie A0 IUIiB-
KO3' €eMHHKA Pa30oM 3 T'a30BHM IIOTOKOM, aje Oillb-
I1a YaCTUHA IUTIBKH PYXa€ThCs 3 MOTOKOM Tasy Ha
BHIIIEPO3TAIIOBAHY TapiJiKy Kpi3b LEHTpalIbHUI
BEpXHiil OTBip KOHTAKTHOI TPyOKH MacoOOMiHHOTO
eJIEMEHTa, HEe MOTPAIUIAIOYH 0 TUTiBKO3' €MHUKA,
TOOTO /ISl TAHOTO PEXKUMY XaPAKTEPHE ITiIBULIICHE
OpU3KOBMHECEHHS | 3HAYHE 3MCHIIEHHS ILIOMI
3iTKHERHs (a3 (pesxum 4, puc.1,r).

Ilpu pospaxyHkax TiApaBiIi4yHOro OIOpY Cy-
XHUX TapiIoK CJIiJ KepyBaTHCA OTPUMAHUMHU E€KCIIe-
PUMEHTAIFHO 3HAYECHHSIMH KoedilieHTa omnopy
MacooOMiHHO-Cemapaliftnux npuctpois §=3,5-6
(puc. 2).

PesynbTaty, siKi 1MIOCTPYIOTH 3aJI€KHICTh Ti1-
PaBIIYHOTO ONOPY KOHTAKTHOTO TMPHCTPOIO B KOXK-
HOMY 3 JIOCJIJDKYBaHUX TiJPOJUHAMIYHUX PEXKU-
MiB, HaBEJICHO Ha pHC. 3.

3anexHICTh TiAPaBIIYHOTO OMOPY KOHTAKTHOT'O
IPUCTPOKO Bijl CHIBBIJHOLICHHS BUTPAT JUCICPCHOI
(pinuna) i cyninbHoi (ras) $as IPOAEMOHCTPOBAHO
Ha puc. 4.]/liana3oH cTiiiKko1 poboTH Tapiiku — 2.
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Pucynok 2 —3ainiesxkHicTs koedillieHTa 0mopy CyXux Tapijiok Bij 3HaueHHs Kputepilo Peiinonbaca
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1-2 —peowcum 1; 2-3 —peoicum 2; 3-4 —peocum 3; 4-5 —peocum 4
Pucynok 3 —Jlorapudmivyna 3aj1exKHicTh riApaBJivHOr0 0NOPY KOHTAKTHOTO MPHCTPOIO
BiJl IBHAKOCTI rasy
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1-2 —peowcum 1; 2-3 —peoicum 2; 3-4 —pesicum 3; 4-5 —peocum 4
Pucynok 4 —3ajieskHicTh TiIpaBJaivHOI0 0NOPY KOHTAKTHOTO MPUCTPOIO
Bil cliBBiTHOIIIEHHSI 00’ EMHUX BUTPAT PiAuHM i raszy

PosrnssHyT™M yMOBU CTBOpPEHHS MPOTUTEYIi-
HOTO pyXy (a3 Ha OKpeMHX KOHTAKTHHUX CTYICHSIX,
a TaKOX OCHOBHI TiApoAuHaMidHI 3aKOHOMIPHOCTI
PYXY BHCOKOTYpOYJIi30BaHUX IOTOKIB y IPSIMOTE-
YifHO-BIJIICHTPOBUX €JIEMEHTaX MacOOOMiHHO-
cernapaniiHuX TapiIoK CTallo MOXKIIMBUM CIOCOOOM
MaTeMaTHuHUX (KOMIT FOTEPHHX) MOJICITIOBAHb Yy
cepemoBuINi TporpamHoro mpoxykry SolidWorks
Simulation (http://www.solidworks.comB mporre-

v

cl MozeIoBaHb OyJiM BHIIPOOYBaHi Pi3Hi BapiaHTH
nporecy i3 3MiHOIO KOHCTPYKTHBHHUX IapameTpiB
KOHTaKTHOTO MacoOOMiHHO-cemapalifHoro ere-
MEHTa. 3MOJEIIbOBaHI TPUBUMIPHI MOMCHI Tediid
ra3oBOro MOTOKY 3 BHCOKOJIUCIIEPCHOIO KparIvH-
HOI0O DIOUHOI0 10 eJEeMEHTax MacoOOMiHHO-
cernapaniiHuX IPUCTPOIB Bi3yalli30BaHO METOJAMH
KoMII FoTepHol rpadiku Ha puc. 5.
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Pucynok 5 — 3DMoaenb Tapijiku 3 KOHTAKTHUMU eJIeMEeHTAMHU Ta TPAEKTOPIl pyxy
ra3oBOro NOToKy i3 3aJJMBKaMM 32 3HAYEHHSIM JIOKAJILHUX HIBUIKOCTEMH

Ha mincraBi TeopeTHyHOTO aHamily OTpHMa-
HHUX pe3yibTariB (i3ndHuX (eKCIePHUMEHTAIBHHX)
i MareMaTnyHHX (KOMIT FOTEPHHX) MOZEIIOBAHb
3aIPOIIOHOBAHO HOBY KOPHUCHY MOJENb KOHTaKT-
HOrO  MPHUCTPOI0  (Tapiiku) 3 MacooOMiHHO-
cernapauiiHUMH eJIEMEHTaMH Uil KOJIOHHUX a0co-
pOepiB oCyLIyBaHHS IPAPOAHOTO rasy [4].

BHeceHO 3MiHM 10 KOHCTPYKLii IPIMOTOYHO-
BIJIIEHTPOBOIO €JeMeHTa (CpPSAMOBAHE CTiKaHHs
piAMHK Yepe3 IUIBKO3HIMAY Ta CErMEHTHI OTBOPH
y TOJOTHI TapijKH) CTBOPIOIOTH BUTITHI YMOBH
IUTSL IPOTUTEUIHHOTO pyXy (a3 Ha KOHTAKTHUX Ta-
piaKax Ta B MeEKax KOJIOHHOTO amapary. Iocimi-
JOKEHHS TIIPOIWHAMIKY TaKHMX armapatiB MOKa3aiH,
10 BUKOPHCTaHHA TapiloK 3 MPOTUTEUIHHUM py-
XOM (ha3 Ha KOHTAKTHHUX CTYMEHSAX Ta MPSIMOTEHili-
HUM Y BiJIIEHTPOBHX MacOOOMiHHO-cenapaiiHux
eJIeMEHTaX J1a€ 3MOTYy 3HAYHO 30UTBITUTH TOBEPX-
HIO KOHTAaKTy (a3 i 3MCHIIUTH OpPU3KOBHHECCHHSI.
Briposa/pkeHHs NPOTUTEYIHHOTO pyXy Ha MpOTH-
BAry IMEPEXPECHOMY YMOXKIUBIIIOE OLTBII PIBHOMI-
PHHIi PO3IOALI I OAHOYACHE 30LIBLICHHS PYIIIIHO]
CHJIM Ha KOXXHOMY 3 KOHTAKTHHX IPHCTPOIB KOJIO-
HU. Jlo mepeBar 3amporoHOBaHOI CXeMH pyxy ¢a3
HaJleXaTh HU3bKWH TiIpaBIiyHUI Omip 3a yMOB
PpOOOTH KOJIOHM NPW 3HAYHUX BUTpaATax Mo ra3oBii
1 piguHHIN dazax.
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