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BBEJIEHUE

B Hacrosimiee Bpemsi peKTH(UKALMS WUrpaeT BaXKHEMIIYI0 poOJb B
HedTenepepaboTKe U CIUPTOBOM MPOMBIIIIEHHOCTH. TEXHOIOTUYECKHE YCTAaHOBKU
PEKTU(PUKAIMOHHBIX KOJIOHH MpeIHa3HA4YCHbI I pa3zeineHus Heptu Ha Gpakiuu u
noclieyronieil nepepadboTKi UM KCIONb30BAaHUA MX KaK KOMIIOHEHTOB TOBAapHBIX
He(renponykroB. OHu cocTaBisoT ocHOBY Beex HII3.

OaHMM U3 BaXHBIX HAINpPaBICHUN SIBISETCS, ONTHUMM3AIMS TEXHOJOTHYECKUX
CXEM, PEKMMOB U KOHCTPYKTHBHOTO BBITIOJIHEHHUsI OJIOKOB OTOCH3MHUBAHUS HEPTH B
coctaBe yctanoBok AT m ABT, Tak kak OT ueTKkocTH pasneneHus HepTH Ha
3a/laHHbIE  YTJIEBOJOPOAHbIE (Ppakiuu 3aBUCUT 3PHEKTUBHOCTh MOCIETYIOUIUX
MIPOIIECCOB U KAYECTBO TOBAPHBIX MPOIYKTOB.

Jis  pemieHuss 3THX  BONPOCOB  HEOOXOJMMO  YCOBEPLICHCTBOBAHME
CYyHICCTBYIOIIMX U  pa3paborka Oosiee A(OPEKTHUBHBIX CXEM  pa3JIClICHHS
YTIEBOIOPOAHOTO CHIPBS, MACCOOOMEHHBIX almnapaToOB U KOHTAKTHBIX YCTPOUCTB.

Taxum o0pa3om, pa3paboTKa M ONTUMHU3ALUS TEXHOJIOTMUYECKUX MPUHIIMIIOB U
MIPOIECCOB MEPBUYHON NepepaboTKu He(TH, HAMPABICHHBIX HA yIIyYIlICHUE KA4eCTBA
TOBapHON He(TU SBIAIOTCS OJHOM W3 aKTyalbHbIX 3ajla4, CTOSIIMX Iepea
He(dTerazoBoi OTpacibio.

AKTyalbHOCTh pabOThI: HEOOXOAMMOCTh yBeNu4deHHus: 0Toopa Oen3uHoB ¢ K-1
JUIs yMeHbIlIeHus1 Harpy3ku Ha K-2, TeM cambIM mpenBapUTelibHOE OTOCH3MHUBAHHE
MO3BOJIUT CHU3UTH JIaBJICHHE B aTMOC(HEpPHON KOJIOHHE U COOTBETCTBEHHO YBEIUYHTH
rIIyOuHy 0TOOpa CBETIBIX (QPaKIIHii.

lens  OakamaBpckoil ~ pabOTHI:  BBIPAOOTKA  TEXHUKO-3KOHOMHUYECKOTO
000CHOBaHHs yCOBEPIICHCTBOBAHUS CymiecTByomiero 0i1oka AT 3a cu€T yBenndeHus
0N OTroHa JNErkoil ¢pakuum B OoJiee MPOU3BOAUTEIBHONW OTOCH3WHUBAIONICH
KOJIOHHE.
bakamaBpckas pabora EpmonaeBa Ceprest CepreeBuya «Pacuer pexrudukannoHHOM|
KOJIOHHBI OTOEH3MHMBaHMS He(TU» MpeicTaBlieHa Ha 56 cTpaHHUIAX U COCTOMUT U3
JIBYX Pa3/IeTioB:

P3nen 1 — JIuteparypusblii 0030p;



Paznen 2 — Texnosornyeckas 4acTs.

OcHoBHOEe coaepxkaHue pPadOTHI. B nepBom paznene BBITYCKHOR
KBUIM(PUKALMOHHON pabOThl OCYHIECTBIEH TMOMCK JIMTEPATYpPHBIX JaHHBIX 00
YCTPOMCTBE U Pa3HOBUIHOCTSIX PEKTU(PUKAMOHHBIX aIlllapaToB.

Pexktuduxarnueil Ha3bIBalOT NPOLECC pa3JENEeHUs KHUAKUX HEOJHOPOJHBIX
CMeceil Ha MPaKTUYECKH YHUCThIE KOMIIOHEHTHI, MO0 (paKIHH, Pa3IHyarolIuecs 1o
Temneparype kunenus. /[{ns mnpoBeaeHus mnporecca HEOOXOAUMO 00eCHedHTh
HEMPEPHIBHO MOJHUMAIOLIMKCA OTOK MApOB B KOJIOHHE CHU3Y BBEPX U HENPEPHIBHO
CTEKAlOINA IOTOK MUIAKOCTH CBEPXy BHM3. Ha KakIol Tapeike IpOUCXOIUT
KOHTAaKTHPOBAaHUE MEXIYy BCTPEUHBIMHU IOTOKAMHM Iapa U KUAKOCTH, B PE3YyJIbTATE
IPOUCXOJUT TEIJIO- M MaccooOMEH MeXIy HUMHU U napoBas (a3a mo wmepe
IPOABM)KEHUS CHM3Y BBEpX obOoraiaercst JErKMMH KOMIIOHEHTaMH, a Xujakas ¢aza
[0 IEepe NEepPEeMEILIEHUs] CBEpXY BHU3 00Oramaercsi TAKEJIbIMH KOMIIOHEHTaMH. B
pe3ynpTaTe, MOAOMpas TEeMIlepaTrypy, HaBICHHE M KOJIWYECTBO TAPEIOK MOXKHO
HOJyYUTh U3 UCXOIHOIO ChIpbs (hpakUuu ¢ 3aJaHHBIMU TeMmIleparypamu. Terio- u
MaccOOOMEH MPOUCXOAUT HA TAPENIKE, KOTOpask Ha3bIBA€TCA KOHTAKTHOU CTYNEHBIO.

PaccMoTpeHb! 1 M3ydeHbl KOHTAKTHBIE YCTPOHCTBA PEKTU(PUKAIIH.

I[lo Tuny  nOpUMEHAEMBIX  KOHTAaKTHBIX  YCTPOMCTB  HaumOoJbliee
pacmpocTpaHeHre B He]TernepepadOTKe MONYyYUIN TapeiabdyaTrble W HacaJl0uYHbIe
pPEeKTU(UKALIMOHHBIE KOJIOHHHBI.

[ToBepXHOCTHBIE ammapaTbl, B KOTOPbIX MOBEPXHOCTHIO KOHTAKTa SIBISIETCS
IUIEHKA TEKYIIEeH KUAKOCTH; K 3TOM IpyIIe OTHOCATCA NOBEPXHOCTHBIE, IIIICHOYHBIE
Y HacaJl0YHbIE aIlaparsl;

[Ipu BBIOOpPE THIIA KOHTAaKTHBIX YCTPOWCTB OOBIYHO PYKOBOJACTBYIOTCS

CICAYIOIINMHU OCHOBHBIMH I10KAa3aTCIISAMU

° MIPOU3BOJIUTEIIBHOCTBIO — TMPONMYCKHOW CIOCOOHOCTRIO IO Tapy H
JKUJIKOCTH;

° TUJAPABIMYECKUM COMPOTHUBIIEHUEM;

. BoicOKMM  KII/] — qns tapenok u  Hu3kod BOTT (Bwicora,

SKBUBAJICHTHAS] TEOPETUUECKOM TapesKe) — I Hacal0K;



o HU3KUM TUIPABIMYECKUM CONPOTUBIEHHUEM (OCOOCHHO B BaKyyMHBIX

KOJIOHHAX);
o JMana3oHOM pabounXx Harpy30K;
o BO3MOXHOCTbIO palOThl B CpellaX, CKJIOHHBIX K 0Opa3oBaHHIO

CMOJIACTBIX WIH IPYTUX OTIO0KECHUN;
MPOCTOTOM KOHCTPYKILIMH, MPOSIBISIIOMIEACS B TPYJAOEMKOCTH HM3TrOTOBJICHHUS,

MOHTAXEC, pCMOHTC, MCTAJIJIOCMKOCTH.

Crnegyer OTMETUTh, UTO YHUBEPCAIBbHBIX KOHCTPYKIHM Tapenok, 3p(HEeKTUBHO
paboTaroluX «BCErJa U Be3lie», He cyuecTByeT. [Ipu BbIOOpEe KOHKPETHOIO THUIMA U3
MHO>KECTBA BapUAHTOB CJIEAYET OTAATh PEANOYTEHNE TOW KOHCTPYKLMU, OCHOBHBIE
nokaszarend 3((PEKTUBHOCTH KOTOPOH B HAMOOJBIICH CTENEHH YIOBIETBOPSIOT
TpeOOBAHMSM, MPEABIBISIEMbIM HCXOAS W3 (PYHKIMOHAJIBHOIO HA3HAYEHHUS
peKTU(PHUKANMOHHBIX KOJIOHH. Hanpumep, B BakyyMHBIX KOJIOHHaX MPEANOYTUTEIHHO
npumeHenue KY, uMeromumx Kak MO>KHO MEHbIIIEE T'HIPABIMYECKOE COIPOTUBIICHHUE.

Bo BTOpoM paszemiie BBITYCKHON KBanu(UKAIMOHHOW pabOThI MpUBEICHA
TeXHoJIornyeckas cxema. [IponsBesieH pacueTr reoMeTpUIECKUX pa3MepPOB OCHOBHOTO
anmapata — pPeKTU()UKAIIMOHHOW KOJIOHHBI, a TaKXE OMpEACNICHUE PEKUMHBIX
[IapamMeTpoOB MPOLECCa, MATEPUAIbHBIX MOTOKOB M 3aTpaT dHEpruu Ha mnpouecc. Ha
OCHOBAaHMM pacyeTa U JACUCTBYIOIIMX HOPMATHUBHBIX MAaTE€pUAIOB JIOJKHO OBITH
BbIOpaHO cTaHAapTHOE OOOpymoBaHue. Pacuer yCTaHOBKM BKIIOYaeT B ceOs
TEXHOJIOTUYECKUH, TUIPABINYECKUN, KUHETUYECKUN, TEIUIOBOM W  pPAaCUEThI.
TexHOJOrnYecKuid pacyer MPOBOAUTCS C LEIbI0 ONPENENEHUs TEXHOJOTHYECKOIro

PCKHUMA, 06ecnqu/IBa}omero 3aJaHHOC Pa3aACICHUC CMCCH.

B xozme ruapaBiMueckoro pacyera ONpEIETeHbl CKOPOCTH (a3 B KOJIOHHE,
JUAMETP KOJIOHHBI, PACCTOSTHUE MEXJy TapelIKaMH JJI1 TapesibyaThlX anmnaparoB, a
OpyU HEOOXOAUMOCTH — BEJIMYMHA OOIIero TIUIPABIMYECKOTO0 CONPOTUBIICHUS

KOJIOHHBI U IUAITa30H AOIYCTUMOI'O UIBMCHCHUWA HAIrpy30K.

MarepuanbHblii OanaHc KOJOHHBI npecTaBieH B Tabauuax 1.1, 1.2 u 1.3



Tabnuma 1.1 — MarepuanbHblii 6ananc KOJIOHHBI

Coipné
Opakuuu % MOJIBH. % Macc. TOHH/Y
28-60 17,38 6,1 50,83
60-90 8,50 3,5 29,17
90-120 6,04 2,9 24,17
120-180 7,99 4,8 39,99
180-240 17,71 14,1 117,50
240-290 13,18 13,3 110,83
290-360 4,07 5,2 43,33
360-k.x. 25,12 50,1 417,48
Hroro: 100 100 833,3
Tabmuma 1.2 — MarepuanbHbIil 0amaHC AUCTHILISATA
Juctunmar

Opakuuu % MOJIBH. % Macc. TOHH/Y
28-60 64,8 60,03 57,03
60-90 244 26,51 25,18
90-120 10,6 13,44 12,77
120-180 1,47107 0,023 0,02
180-240 0 0 0
240-290 0 0 0
290-360 0 0 0
360-k.x. 0 0 0
Uroro: 100 100 95




Tabnuma 1.3 — MarepuanbHblii 6ananc Kyda KOJOHHHBI

Ocrarok

Opakuuu % MOJIBH. % Macc. TOHH/Y
28-60 0,364 0,10 0,76

60-90 3,1 1,02 7,60

90-120 8,1 3,14 23,16
120-180 8,3 4,02 29,70
180-240 13,2 8,48 62,59
240-290 2,10 17,09 126,14
290-360 14,4 14,84 109,60
360-k.x. 31,9 51,3 378,76
Hroro: 100 100 738,3

MaccoBas J0JIs1 OTTOHA JUCTHUILIIATA

M
e=e¢'—==0,1125-1,0133 = 0,1140.

H

Pacuér pabouero uncna Tapenox

Onpez[ensleM MHWHHUMAJIBHOC qHUCJI0 TCOPECTUUCCKUX TapCIIOK B

KOHI[
min

KOHIICHTPAIITMOHHOM YacTH KOJOHHBI ( N

NKOHu — X}'Z X'D3 ’(1)

min
a
lg—=
a,

ric os u o4 — KOB(b(I)I/II_II/IeHTI)I OTHOCHUTEJIbHOM JCTYUYCCTHU KOMIIOHCHTOB IIPpH

TEMIIEPATYPE BBOJAA CHIPBS.

g(24,4 . 6,04}

8,50 10,6

NEom = A 2297028 ~ 10.
o L4

8 0,76

OnrtumanbHOE YHUCIIO TEOPETUUECKUX TAPEIOK B BEPXHEW YaCTU KOJIOHHBI



KOHY

min

N 9,7028 -17,098 1137~ 12,
14,58

PaGouee uuncio Tapesnok B KOJIOHHE

N
Npa6 = o ’(3)

TapesnoK

THE Mypero — K-ILJL. TAPEJIKH, IPUMEM paBHbiM 0,6.

N, = 17.098 5,50 ~29.
0,6

2

Pabouee uncio Tapenok B BEpXHER 4aCTH KOJIOHHbI

Koy
Nlcom; _ N onm (4)
pa6 >

mapenox

N = 137 15,95~ 19.
0,6

b

B HmwkHEH, wcdepnbiBaromell 4acTH KOJOHHBI, TaKMM oOpa3oMm, Oymer 29-

19=10 rtapenok. Ha mpakTtuke njs BBOJA ChIpbi MNPEAYCMATPUBAIOT JO S5 TOYEK

BOJIM3U C€YEHU S, ONPEAECIEHHOIO 110 3TUM YPAaBHEHUSM.

TennoBoii 6ananc npeacrasiex B Tadbnuie 1.4

Tabmumna 1.4 — TemoBoii Oaanc

3HT3HBHI/I$I, KomugectBo
ITotok t, °C
K JIK/KT Temna, KBt
[Tpuxon:
C cbIppéM:
naposas (asa 220,0 814,38 21490
*Kuakas daza 220,0 496,88 101910
B HU3 K0JIOHHBI 44803




HUroro 168203

Pacxon:

C qucTHILISITOM 35,0 74,51 1863
C ocTatkoM 260 582,25 119400
B xonaeHcarope 38530
[ToTepn 8410
Hroro 168203

BricoTa K0JIOHHBI

BricoTa KOJIOHHBI PACCUUTHIBAETCS 110 YPABHEHUIO

Hx=H, + H, + H,+ H,+ H, + H, + H,, (5)
rae H; — BbicoTa OT BEpXHEro THUIIA JO BEPXHEU TapesKu, M;

H — BpICOTa KOHIIEHTPAIITMOHHOW TAPEIbYATON YACTH KOJIOHHBI, M;

H,, — BbICOTa MCUepnbIBAIOLIEH, OTTOHHOM TAPEIbYaTON YaCTU KOJIOHHBI, M;
H,, — BpICOTa CEKIIUM ITIMTAHUS, M;

H, — BeICOTa OT yPOBHS KUJIKOCTHU B KyO€ KOJOHHBI 10 HUYKHEH TapeKu,M;
H,, — BbICOTa HU3a KOJIOHHBI, OT YPOBHS JKUAKOCTH 10 HUKHETO JHUILA, M;
H, — BrICcOTa OMOpBHI, M.

Bricora H; (cemapanronHoe MpOCTpaHCTBO) MPUHUMAETCS PaBHOM IOJIOBHHE
JIMaMETPa KOJIOHHBI, €CIIM THUIIE TMOJYKPYIJIOE, U YETBEPTU AUAMETPA, €CIU JHHUILE
auuntraeckoe. [lomymapoBeie THUIA TPUMEHSIOT sl KOJIOHH JuaMeTpoM Oosee 4
MetpoB. [Toatomy H; =0,5"5=2,5m.

Bricotet Hy m H, 3aBucAT OT umcna Tapeisok B COOTBETCTBYIOIIMX YACTAX

KOJIOHHBI Y PACCTOSIHUS MEXK]1y HUMHU
Hy = (Nxom— Dh = (19 -1)0,6 = 10,8 M,
H, = Now— 1)h=(10-1)0,6 =54 m.
BricoTa cekiuu nutanust H, 0epércs u3 pacuéra paccTOSTHUS MEXIY TpeMs-

YETBIPbMS TapEIKAMHU

H,=(4- Dh=(4-1)0,6=1,8 m.




Bricota H, mpuaumaercst paBHoi OT 1 10 2 M, 94TOOBI pa3MeCTUTh TIIYXYHO
TapeiaKy M HMETb PABHOMEPHOE PACHPEACIICHHE [0 CEYEHUIO KOJOHHBI IapoB,
noctynaromux u3 neun. [Ipumem Hy = 1,5 M.

Bricota Hm3a (ky0a) komonHel H, paccuuteiBaercsi, wucxoas wu3 5-10
MUHYTHOTO 3amaca OCTaTKa, HeoOXOJMMOro i HOpPMallbHOM paboThl Hacoca B

ClIy4dac MpeKpamcHuA rnmoaadun CbIpbsa B KOJIOHHY

w-s 7383005
" p,.-60-F, 68387-60-0,785-5

=4,58Mm,

r7e P — a0COMIOTHAS TJIOTHOCTh OCTATKa MPU TEMIIEpaType HU3a KOJIOHHBI,
2 2
Fc= 0,785-D; - mnomans nonepeyHoro CEYeHNs KOJIOHHBL, M.

HTyuep oT6opa HUKHETO MPOAYKTA TOJIKEH HaXOJIUTCS Ha OTMETKE HE HIKE
4-5 M OT 3eMiM, JUIsl TOTO, YTOOBbI OOECHEeYUTh HOPMAlbHYIO pabOTy Tropsiuero
Hacoca. [loaTomy BbicoTa omopsl H, KoHcTpyupyercs ¢ yu€toMm oOecrnedeHus
HEOOXOJAMMOro MOANOpa >KUAKOCTH W MPUHUMAETCS BBICOTOM HE MeHee 4-5 M.
[Tpumem H, =4 m.

ITonHas BbICOTA KOJIOHHBI

Hg=2,5+10,8+5,4+1,8+1,5+4,6+4 = 30,6 m

BrIBOABI

1. Paccuntana pextudukanroHHas KOJIOHHA OTOeH3WHUBaHUS HePTH Onoka AT
Ha DJIOY-ABT-6. Beicota coctaBuna 30,6m. {uametp - 4,87m. OO1iee yucio
pabouux Tapenok - 29.

2. Pa3pabGoran uepréx oOmero BuAa peKTU(DUKAIMOHHBIA KOJOHHBI IO
pacCYMTaHHBIM JTAHHBIM.

3. Jlons orroHa n€rkux ¢Gpakiuii pacCUUTaHHOW KOJOHHBI cocTaBiser 12%, 4To

BABOC BbLIIIC IIPOU3BOAUTCIBHOCTH pa6oqero arrImapara CymeCTBYIOUICTO

osoka DJIOY-ABT-6.



