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IHosicHuTeALHAA 3aNUCKA

[Ipu Bcem pa3HOOOpa3Wy TEXHOJOTHYECKUX TMPOLECCOB B MHIIEBOM
NPOMBIIUICHHOCTH MHOTHE W3 HHX SBISIIOTCS OOMMMH Ui Pa3iIMYHBIX
NPOU3BOACTB. B m000M mMHIEBOM TMPOU3BOJCTBE BCTPEUAIOTCS, HAmpUMeED,
nepeMennBanmne, QUIbTpoBaHUE, HATPEBAHKE, CYIIKA U T.1I.

Hactosmme Meromudeckue MaTepuanbl pa3paboTaHbl [ CTYJIEHTOB
cnenpanbHocTH 19.02.11 TexHonorus npoayKTOB MHUTAHUS W3 PACTUTEIBHOTO
CBIPBSL.

MeToaudeckne MaTepuaibl MPEACTABISET €IWHOE IEJI0e C TEOPETUYECCKUM
KypcoMm nucruiuiiHabl  «IIporeccel W ammapaThl THUINEBBIX MPOU3BOJCTB» U
SBIISIETCS. BaXHOW COCTaBHOW 4YacThiO Y4YeOHOW MpOrpaMMbl IO TOATOTOBKE
KBaJTU(UITUPOBAHHBIX CTICIIMATUCTOB JUIS MMUAIEBOM MPOMBIIIIICHHOCTH.

BrinosiHeHNE CTYIGHTOM MPaKTUYECKUX PAOOT nposooumcs ¢ yenwvio.

—  0000meHus, yriyOaeHus, 3aKpeIUICHHS TTOJTyYE€HHBIX TEOPETUUECKUX 3HAHUM
no auctuminHe «[Iporeccs! n anmapaTsl TUIIEBBIX POU3BOJICTBY;
—  QopmupoBaHUS YMEHUH PUMEHSTH NOTydYEeHHBIC 3HAHUS HA MTPAKTHKE;
—  BbIpaOOTKHU TaKUX KaYECTB, KAK CAMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb.
3amaHue BBIIACTCS CTYACHTY IIpernojaBaTesieM, KOTOPBIM OCYIIeCTBISET
PYKOBOJICTBO 3a €ro BbINoJHeHHeM. CTyJIeHT MOoJIy4aeT TONycK K 3aHsATuIo (popma
JIOTTyCKa BHIOMpPAETCs MPEroaaBaTesieM ).
Dopmbl 3auamutl: PpoHTANbHAS, TPYNIIOBAs U UHAUBUIYaIbHAS.

Tpebosanus k oghopmaenuro npaxkmuieckux pabom:

PacueTsl 3a1au BeqyTCs B TETpaau A MPAKTUYECKUX PAdOT;

BrruncieHusiBe 1y TCICTOYHOCTBIOI0NIEPBOT 0/IECATUYHOTO3HAKACCOOTIOICHUE
M TIpaBWJI OKPYTIACHUS 1udp;

PasmepHocTh nipoctaBisiercs B cucreme CU;

Bce gopmyinbl 10KHBI HyMEpOBAThCS B Mpe/ieiax KaKI0ro pas3zena;

[Ipumensiembie  GopMysbl  HEOOXOIMMO COMPOBOXKIATh  pacmupPOBKOM
YCJIOBHBIX 0003HAUYCHUM.



IIpakTHyeckas padora
TEXHUYECKUECBOWCTBACBIPHA,IOJIYIPOJIYKTOBU
IHPOAYKTOB

Llenv 3anamus: O3HAKOMUTBCS C (QPU3NYECKUMU M TEIUIOPU3NYECKUMU
CBOWMCTBAMU CBHIPbS MOJYIMPOAYKTOB U MPOAYKTOB. [[paKTHUECKN HAYUUTHCS BECTU
pacu€T TEXHUYECKUX CBOMCTB ChIPbS, MOIYIPOAYKTOB U MPOAYKTOB.

IInan 3amsmus. 1 O3HakoMjeHHE C (PU3MYECKUMHU CBOWCTBAMU CHIPhS
MOJYIPOAYKTOB M IIPOTYKTOB.

2 O3HaKOMJICHHE C TEIIO(PU3NUYECKUMH CBOMCTBAMU CBHIPbS TIOJYIPOTYKTOB U
MPOAYKTOB.

3 PacyeT TeXHMYECKUX CBOMCTB ChIPhsI, MOJYIPOAYKTOB U MIPOTYKTOB.

Pexomenoyemasn numepamypa: bapanniesB.U. CoopHuk 3a1a4 1o nporeccam
U anmapaTtaM MUIIEeBBIX MPOu3BoJCTB. — M.: Arponpomusnar, Ctp. 7- 13.

TeopeTnveckue cBeaeHUs
OcHo8Hble NOHAMUSL U pacuemHble YopmyJibl

B numieBoit mpoMBINIJIEHHOCTH MepepadaThIBAIOT CHIPhE U MOJTYYalOT TOTOBHIC
OPOJIYKTHl B Pa3IU4YHOM a2pe2amuomM COCMOAHUU: TBEPAOM, JKHJIKOM, IAapo — U
razoo0pa3HoM. J1jig pacueTa mpoIeccoB U anmnapaToB HE0OOXOAMMO 3HaTh CBOMCTBA
NUIIEBBIX NPOAYKTOB U CHIPBSI.

MHorue mnHIIEBble NPOAYKTHl TMPEJICTABISAIOT CcOOOH OXHOPOIHBIE U
HEOJTHOPOJHBIE CMECH.

Bce cBoiicTBa BELIECTB MOYKHO pa3AeiuTb Ha @puzuueckue (MIOTHOCTD,
yIEJIbHBIA BEC, BA3KOCTh, IOBEPXHOCTHOE HATSKEHUE U JIp.) U menaoguzuyeckue
(yoenpHas TEIUIOEMKOCTh, TEIUIONPOBOAHOCTh, TEMIEPATYPOIIPOBOAHOCTh U JIP.).
JlanHbie 00 3TUX CBOMCTBAX JJIA Pa3IMYHBIX BEIIECTB U PACTBOPOB B 3aBUCHUMOCTHU
OT TEMIEPATYpPhI U AABJIECHUS MPUBOJATCS B CIIPABOYHUKAX.

Paccmompumocnoenuvieceoticmeagewecms.

1 ITnomnocmup—o>momaccaMeounuunocoobvemaVeeuecmaa.

. M
OnuceiBaeTcaGopMyIoli  P= —  HBBIpakaeTCABKUIOrpaMmmaxHalmd,
\

tonnaxsal m3unmurpammaxnal em(kr/m3, /M3, r/emd).

[I1O0THOCTH TpeACTaBISET TakKe COO0OM BETWYMHY, OOpaTHYIO yAEITbHOMY
o0bemy Vy,, T.e. OO0beMy, 3aHUMaEeMOMY €IUHHIIEH Macchl BemecTBa: p = 1/Vy,,
rne Vy, = VIM.

[TnoTHOCTEpAaCcTBOpa3aBUCUTOTETOKOHTIEHTpAITUIC.

OTHolIeHWE TUIOTHOCTEH JBYX BEIIECTB HA3BIBACTCS  OMHOCUMENbHOLU
NJIOMHOCMbIO.

IInomnocmo  orcuokocmeti,  collepkalluX  CyXHe  BeIIECTBa
(caxapHoro cupormna, (pyKTOBBIX COKOB, MOJIOKA C caxapoM u Jp.), npu 20
°Cpao, Kr/M3,

P=10-[1,42B+(100-B)]; (1)



raeB—conepkanuecyxuxseniecTs,%.
Hnsbunapnoticycnensuu,coCTOAIIECHU3BOABINTBEPAOH (ha3bI,
niomuocme  Kr/M0Ipenensercano GopMye:

p
p:
cXﬂﬁ
pl @, )
Taey, - MaccoBasIONATBEPIOM(DA3BIBCYCIICH3UM, P nPe-orHOCTH

TBépﬂoﬁ(ba:?.LmBoz[H,Kr/MS.
[TprK3BECTHOUTTOTHOCTHBOJHOMCYCIIEH3U U P -UIIIIOTHOCTHTBEP 10

(a3bl p MaccosaskonyenmpayuacycnensuuXc,%omnpenensercanodopmyie:

P, :(p =1000)-100 3)

" Ip{p-1000)
IInomnocms 2aza uiu napap, kr/m® npu temneparype T, K u
nasienueP, [la Ha ocHoBanum ypaBHeHus KnalnepoHa onpenensercs Io

bopmyie:
P
P(RT) )
rae R — razomas mocrostHHas, JIx/(kr-K), R=8314/M; M — momnekymnspHas Macca
rasa (mapa).
Jist  XapakTEepUCTHKU CBHIMYyYUX TMPOAYKTOB (3€pHA, CaxapHOIo

NpOAyKTa, KapToheabHOM KPYNKU U T.H.) BBOAUTCS TOHSTUE HACLINHOU
NJIOMHOCMU, KOTOPast ONMUCKHIBAETCS (HOPMYIION:

p=(1-¢)p, (5)

F,Z[e—PEy'lCBIHHaHHHOTHOCTBCBIHyIIeFOHpOII;YKTa,KF/Ms;8—H0p03H0CTI>

(OpHCTOCTB )ChITTyYeroMaTepraa,onpeaessieMoromnogopmysie VoV,
Vi
00BEMITYCTOTCBOOOTHOHACKITAHHOTOMaTepUaa, Mo V. - 00B5EMCBOOOTHO

HaCbIIIaHHOIOMAaTcpHala, MS; -I[eﬁCTBHTeHBHaHHHOTHOCTI)‘-IaCTI/II_IMaTCpI/IaHa,

P,.
KI/M°.

2 Bazkocmbv u — smo ceolticmeo 2az08 u dHcuokocmell CONpPoOMuUGIsAmMbCs
Oelicmeulo 6HeUHUX CUL, 8bI3blBAIOWUX UX MeYeHUe.

JIns  HBIOTOHOBCKUX CpEJl COMPOTUBICHHS JICHCTBUIO BHEIIHUX  CHJI
XapaKTePU3yeTCs OUHAMUYECKOU 8513KOCMbIO (wm K03 pUIImeHTOM
JTMHAMUYECKOHN BSI3KOCTH).

Jlunamuuecxasnsazkocmop,lla-conpenensercsanodopmye:

_PaL
"R ©)




FI{eP—CI/IJIa,HpI/IJIO)KeHHaHI/ISBHe,H;F—HHOHI&I[BﬂGﬁCTBHHCHHBI,M2 (P-

naBieHue capura, [1a); L — paccTossHre MEXIy CIOSIMU, M; L- CKOPOCTh
CIIBHTA,M/C.

Kunemamuueckas — easkocmvby, M?/c  (wmm  ko>(pUIHEHT
KMHEMATUYECKOH BA3KOCTH) — 3TO BA3KOCTh CPEIbl IIIOTHOCTBIO 1 Kr/m3,
JUHAMHM4YECKas BA3KOCTb KoTopod paBHa | Ilac. Omnpenenserca mno

dbopmyie:
n

" U

p

Bsazkocms cycnensuu He3aBUCUMO OT pa3Mepa TBEPJIbIX YACTHUIL IPU
o0bemHoMnoneTBep Ao aspipHeO0Iee 1 0% otpeaenseTcaKkak:

[ =p_(1+25¢),aTPHE>10% CKaK | =y (1+450)  L.P.

p

m

3 Ilosepxnocmnoe namsdcenue c- sma paboma 00pPA308aHUS €OUHUYL
RI0WAOU NOBEPXHOCMU pazodena ¢az uiu mei npu ROCMOAHHOU memnepamype.

[ToBepXHOCTHOE HATSHKEHHE IKHJIKOCTH OIPEICIAIOT TakKe Kak CHIy,
JNCHCTBYIOIIYIO Ha CAWHWIYY JUIMHBI KOHTypa TIOBEPXHOCTH pa3jielia u
CTPEMSIIYIOCS COKPaTUTh JTy TIOBEPXHOCTh JO MHHHMyMa. braromaps
MIOBEPXHOCTHOMY HATSDKCHHUIO Karulsl JKHIKOCTH TIPU OTCYTCTBHUH BHEITHHX
BO3/ICHCTBHI TPHHUMAET (OpMY Iapa.

Ilogepxnocmuoe namsasicenue 3a8UCUm om memnepamypvl U YMeHbUIAemcs
C nogvluleHUeM ee.

Tosepxnocmuoe namsoicenue scuokocmu o. H/mM ompenensercs: mo

dbopmyse:
pp
o=(—2), 8)
M
rie p,- napaxop — IIOCTOSIHHAs, 3aBUCAIIAS OT IOBEPXHOCTHOIO HATSKEHMS

KUJKOCTU (€€ 3HAYCHHUE HAXOJAT CYMMHPOBAHUEM COCTABIISIIOIIUX IS ATOMOB,
TPYIII ¥ CBSA3CH);- HUIOTHOCTE XKHIAKOCTH, kr/mM%; M — MoneKyJIspHas Maccea.

4 Yoenvnuuwtiieec Y-8eCeOUHUYBLOObeMABeUeCmBa, 3A8UCIUULLOMMECTA
usMepeHusl.

Mex1yy1enbHBIMBECOMUIIIIOTHOCTHIOCYIIIECTBYETCOOTHOIIEHUEY=p-Q,
raeg- YCKOpeHI/IeCBO6OI[HOFOHaI[eHI/I$[g:9,81M/Cz.

1 Tenaoemkoctb ¢, JIx/(krK) — smo omuowenue xonuuecmea meniomol,
Nn00BOOUMO20 K Geuecmay, K COOMEemcmeayomemy UsmMeHeHUuo e2omemnepamypbi.

Tennoemkocms eOuHUYbl KOIUHECNEA GeWeCmea HA3bIBAEMCsl YOeabHOll
menioemKocmoio.

Temnoemkocterectac, [/ (kr-K) C,=1675-(1+0,015-W);

Tennoemkocte3eprac, JLk/(xr'K) -~ =1550+26,4W



2 TemnonmpoBOIHOCTb — OMO HEPEeHOC dHepauu om 0onee Hazpemvix
YUacmKkoe mena K MeHee HASPembIM 8 pe3yivbmame Menio020 OBUNCEHUs U
83aUMOO0eNCMBUS MUKPOUACTIUY, NPUBOOAWUL K BbIPAGHUSAHUIO MEeMNepamypbl
mera.

Humencusnocmv menionposooHocmu B TBEPAbIX MaTepUallax, KUAKOCTIX U
ra3zaxxapakTepusyeTcaKodpuyuenmommenionpo80OHOCMUL, KOTOPBIN  ABIAETCS
TETNIOPU3NIECKUM TTapaMeTPOM BEIIECTBA.

TennonposooHocmv — ()pyKmMosvIX  COK08, CUPONO8, MONOKA C

caxapom L, Br/(m'K) onpenensiercst mo popmyore:
A=),+0,00088-(t—20); TP 20°C
k;o,593—o,025.x°'53,

©)

raet-temmneparypa,K;

Tennonpo8oOHOCMb YUCBIX ACCOYUUPOBAHHBIX dHcuokocmeti (Boja,
crupThl 1 11p.)A, B1/(M-K) onpenensiercs no popmyie:

2=3,58-1(0 *-c-p3 \/% (10)

rJ1ec- TeII0eMKOCTh KuakocTu, Jlx/(kr-K);p- MIOTHOCTB KUAKOCTH, KI/M3; M —
MOJIEKYJIIpHAsi Macca KUJIKOCTH.

Konmponsnwviesonpocviuzaoanus

1. KakuMnocHOBHBIMUTETIIODU3HUECKUMUCBONCTBAMUXAPAKTEPUIYIOTCS
MUIIEBBIE TPOAYKTHI U ChIPbE?
2. Kakumu  OCHOBHBIMM ~ (DM3MYECKMMH  CBOMCTBAMH  XapaKTEPU3YIOTCS

MUIIEBBIE TPOAYKTHI U ChIPbE?

3. YroTtakoemaoTHOCTh ? BkaknXe TuHUIIaXU3MEePAETCATUIOTHOCTh?

4, UroTakoeBA3KOCTh? BKaknxe AMHUIIAaXU3MEPSAETCABI3KOCTD?

S. YroTakoenoBepXHOCTHOCHATHKeHHE ? BKaKXe IMHUTIAaXU3MEPSETCATIOBEPXH
OCTHO€ HaTsIKEHUE?

6. UrorakoeynenbHblliBec ?Bkakuxe IMHULIAXU3MEPSAETCAYAEIbHbIN BeC?

1. UroTakoeTena0eMKOCTh ? BKaKuXe IUHUITAXU3MEPACTCATENII0EMKOCTh?

8. YroxapakTepu3yeTkodpuImeH TTEIIONPOBOTHOCTH, MUBKAKU XS TMHHUIIAX OH
uzMepsiercs?

Q. Onpenenutb HnI0MHOCMb U OUHAMUYECKYIO BA3KOCMb HEOCBETICHHOTO

CaxapHOro COKa C MaccoBoMl jgonei TBepaod (a3el yr=0,04, ecim
TUTOTHOCTHTBEP10H (ha3bl p =2100 Kr/M3 IIOTHOCTHOCBETIEHHOIOCOKA

m

p =1080 KT/MPHIMHAMHUYECKASBIA3KOCTh €r0 1L =0,0005 Ila-c.
o o



IIpakTHyeckas padora
N3MEJIBYEHUEMATEPUAJIOB

Lenvzanamus: O3HaKOMUTHCICHA3HAYEHUEM, yCTPOUCTBOMUIIPUHIIMIIOM
paboThl U3METbYAONIMX MalIMH. HayunTcs BECTH pacdeT OCHOBHBIX MTapaMeETPOB,
XapaKTepU3yIOIMKX paboTy U3MENTbYAIOIINX MAIIUH.

IInan  3anamua. 1 O3HakoMJIeHME C HAa3HA4YE€HHUEM, YCTPOMCTBOM U
MPUHIIMIIOM pabOThI BaIbIOBBIX U MOJIOTKOBBIX JPOOHUIIOK.

2 O3HaKOMIJICHHMECHA3HAYEHUEM,YCTPONUCTBOMUIIPUHIIMIIOMPAOOTHIPE3aTENbH
bIX U TEPOYHBIX MAIIHH.

3 PacyeT OCHOBHBIX MTapaMETPOB, XapaKTePU3YIOMIHUX PabOTy U3METbYAIOIINX
MalluH.

Pexomenoyemasn numepamypa: bapanniesB.1. CoopHuk 3a1au o nporeccam
U anmnapartam MUIIEBbIX MPOU3BOACTB. — M.: Arponpomuszaat, Ctp. 14-17.

TeopeTnveckuecBeaeHUs
OcHosnbienonsmus

[Ipouiecc ymeHbIIEHUS Pa3MEPOB MCXOJAHOTO MPOJAYKTa 10 3aJaHHBIX
pa3MeEPOB KOHEYHOTO MPOAYKTa HA3bIBAIOT usmenvyenuem. Paznuyaror nBa BUAA
U3MEJIbYECHUS:

— JpoOsieHWe, NpU KOTOPOM H3MEJIbYCHHBIM MaTepuad He HMeEeT
oTpeieNieHHON (hOPMBI;

— pe3aHue, Korja OAHOBPEMEHHO C YMEHBIICHHEM pa3Mepa YacTHIlaM
npuaeTcs onpeneneHHas Gopma.

[Iponieccru3menbueHUAXapAKTEPUIYETCACTENIEHBIOM3MEIbUCHHUS

Cmenenvuszmenbuenus-3TOOTHOLLIEHUECPETHUXPAa3MEPOBKYCKOB

ucxoaHoromarepuana(ds)rou3mMenpueHusaunocaensmensaenus(d ).

Bunpmsmensuenus :apodnennekpynnoe(g =100-350mm),cpennee(d .
=40-100mm),menxoe( =5-40mm);nomonrpyosii(g =0,1-5mm),cpennnii (g =0,05-

0,1mm),ronkuit (¢ =0,001-0,05 mm) u cepxrTomkuii (d < 0,001 mm). Mammunsl,

NpeaHa3HAYCHHBbIC Ui JIpOOJICHUS HA3bIBAIOTCS Opoounkamu, Uil TIOMoJia -
MenbHUYAMU.
1BansyosvieumoomrkoevledpoouKu

Menvnuunelii  eéanvuoevlii. cmanHok. MeIbHUYHBIA BaJbIIOBBIM CTAHOK
peHa3HAvYCH JUIT M3MEIIbUYSHUS 3epHA B MYKY.

PabounmuopranaMusiBIsSIIOTCSIMe oW uesanku. Baiok

00/19iCEH ObIMD.!

— TIPOYHBIM;

—  CHOCOOHBIMIIEPEIABATHOOIBIINEKPYTAIINEYCUIIHS;

—  HMMETBIIPaBHIIBHBIETCOMETPHYSCKUE(HOPMBINCOXPAHITEUXBIIPOIIECCE
paboTHI.



Myra

Puc. 1 Banvyosviticmanox:
1-pabouneBaaku;2—MUTAIONTMEBAIIKH ; 3—TTUTAIOIIMAIITHEK ;4—CcaMOTeUHasATpy0a;S— 3aCIOHKa,
peryaupymoIias nojaady 3epHa; 6 — HOXHU; 7 — METKH.

PabounesnemMeHThIBAIKOB—pughiu.

CRLHKR

Puc.2Pugpnu:
t—1marsape3Ku;a—TuIoIaIKaUISIKOHTPOJIS IMaMEeTPaBaIIKa; 0i— YrOJOCTpHsL; B —
YTOJI CIIUHKHU; Y — YTOJI 320CTPEHHUS.

Jlns TOrodtoOBbl MPOIECCH3MENIPUCHHS IIeN IUIABHO,pHU(DIIMHAPE3aI0TCAIION
YIJIOM K 00pa3yroIie.

Pacnonooicenue pugneti Ha mapHO padOTAIONINX BaJTKaX HAa3HAYACTCS MUCXOJIS
13 TpeOOBAHUI TEXHOJIOTHH, U OBIBACT CIEIYIOIICE: ocmpue no OCmpuio, CHUHKA
nO CNuHKe, CHUHKA NO OCMPUI0 U ocmpue no CHuHKe.

N3menpueHue3epHanpoucxoautoaaroaapsaehopMaifu cocamusiucosued.



N rort o
h’ /:;2
- A e

Puc.3 Cxemaoegpopmayuu 3epua:
a—c)katue;0 — CIBUT.

Mexanusm numanusi npeouwasHaveH e paBHOMEPHOW MOJA4YM MPOJYKTa B
30Hyu3MenbyeHus. st ero HopmanbHOU paboThl HEOOXOAUMO TOJIaBATh MPOIYKT
Ha MEJIJIEHHO BpalIarOIINICs BaJOK CO CKOPOCThIO MEAJIEHHOTO BaJKa.

Puc.4Cxemamexanuzmanumanusnsaniboy08020CmMaHKa.:
1 — 3acnoHKa; JO3UPYIOLIUN BAJIOK; 3 — paclpeaeIUTEeIbHBIN
BaJoK;4a—ObICTPOBpAIAIOIIUHACABATIOK; 40—
Me/UIEHHOBPAIAIOIUICSIBATIOK.

L,=5,5+6,5M/C—TIPU COPTOBBIX OMOJIAX;

U,=8:12 M/C—TIPHOOOMHBIXITOMOIAX.

OCHOBHbLIMU — naApamempamu  Xapaxmepusyrouwumy pabomy  BaJbIIOBBIX
ApOOMIIOK  SIBJIAFOTCS: YrOJI — 3axBaTa, 4YacTOTa BpAIICHHS BajJKOB  HX
MIPOU3BOAMTEILHOCTD U IOTPeOIsieMass UMH MOIITHOCTb.

Jliis3axBaTakyCKOBMaTepralaBaIKaMHI0JDKHOCOOITIOIaThCA yCIIOBHE:
a<20,
raee-ko3¢pUIUEeHTTpEeHusIMaTe pHaIaoBaIoOK.

(=0,37-JISATIIIICHUTLIBI, PXKH, TIMEHS, [PEIH X

(=0,36-J1JT BUKH;

¢=0,35 -JIUTSl YCUCBHIIBI,

©=0,33-1J110000B;
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¢=0,3-1J11 KyKYpY3HhlI;
(¢=0,28-TIJI51 TIpOCA.
17/Ipedenvuasuacmomaspawjenusnganrkosn,00/MUHONIPEEISETCAIO popMyIIe:

n==616 ’ l
Qp-dH-D 0

raee-kKo3hPUIUEHTTpEeHUs; p-00bEMHAsIMAaCCaN3METbYaeMOro0 MaTepurania,
kr/M%  -HauaNbHBIAMAMETPU3METBYAEMOTOMATEPHATIA,M; D- THAMETP

BaJIKa,M.
2 IlpedenvHas oOKpydcHAs CKOpOCMb  8pAWEeHUsT  BAIKO8 W,
o0/MuHOMpenenseTcs no Gopmyie:
n-D-n
= o 2
OOBIYHO w=2,5:5 M/C
3l1lpouzeooumenvHocmobeanby080U0pooUIKUQ,Kr/donpeaesieTcsano Gopmyie:

raeb-mupuHaszaQeih ek banmak, M; y-kodPppuient, (N TeIBaroMIMiA
HEPAaBHOMEPHOCTBIIUTAHUABAIKOB  =0,5:0,7;N-4aCTOTaBPALCHUABAJIKA,
00/MUH.

Ecnu Banku Bpamarotcst ¢ pa3iuyHON 4acTOTOM, TO UX MPOU3BOAUTEIBHOCTh
OTIPEJIEIISIIOT TI0 CPeAHEN YacTOTe BpaIlEHHUS.

4 Mowrocms, nompeb.isieman eanvyosoi opoounxou N, KBT onpenensercsmno
dbopmyie:

N=0,117-D-I-n-(120-g+D°), (4)

PasMep mocTymaromux Ha U3MeNbYCHUE YACTHUIl TODKeH ObITh B 20 — 25 pas
MEHbIIIe TuaMeTpa BaJkoB U B 10 — 12 pa3 MeHbIlle quaMeTpa prudICHBIX BAJIKOB;
TUISLAPOOMITOKC3yOYaThIMUBATIKAMU(TIPUU3METHYSHUUTIIIOTOBHOBOIIIEH )
OTHOLIEHHE D=2:5

d.

Monomkosasa Opoounka. MonoTkoBas JpoOMIKa 3a OAWH TPUEM
o0ecreuynBaeT OTHOCUTEIHHO BBICOKYIO CTETICHb MU3MEIbUYCHHS TAKUX MATEPUAJIOB
KaK 3epHO, KapTodenb, caxap, COlb U JIp.

11



Uecxodnsil
Mamepuan

Puc.5Cxemamonomrosotiopoounku:
a—cxemaopoounxu: 1— xopmyc;2—poTop;3—pudIeHasI TOBEPXHOCTh;4—TIaKETMOJIOTKOB; 5 — CUTO;
0 — cxema mMonomKa.

Paboueii  uacmvio  MOJTOTKOBOM  NPOOUIKM  SBISIOTCS  MOAOMKU U3
XPOMOHHKEIEBOM cTaau, CBOOOJAHO MOJIBEIICHHbIE Ha CTEPKHIX JUCKOB POTOPA,
CMOHTHPOBAaHHOTO Ha Bally. MOJOTKOBBIM pPOTOP MOMENIEH B KOXYyXe C
BHYTpeHHEH pU(ICHON MOBEPXHOCTHIO U CMEHHBIM CHUTOM (PELIeTKOW) B HUXKHEH
yactu.[IpupaboreapoOunkumamepuanuszmenvuaemcayoapamuspauiarouuxcs
MOJIOMKO8, y0apamu Mamepuaia o pugienyro paboyyro no8epxHoCmy KOMCYXa U
ucmupauvuem e2o mexcoy Moaomkamu u o nogepxwocmv cuma. CTeneHb
M3MEIIbYEHUS PETYIMPYETCS BEIMYMHON OTBEPCTUI Ha0Opa CHUT.

1 IlpouzsooumenvHocmv MoI0MKOB0U OpodOUIKU Q, T/d OMpenensercs IO
dbopmye:

Q=35D-I-p, %)
raeDul-nuaMeTpuIHHAPOTOPa, M; p-00beMHAsIMACCAN3METBUAEMOT0 MaTepHaa,
Kr/me.

6Mownocmob, nompebasiemaamoomkogoiopoounkouN,kBronpeaensercs
oopmyiie:

N=0,15-D%In, (6)
r/IeN—4acTOTaBPAIICHUSIMOJIOTKOBOTOPOTOPA, 00/ MHUH.

12



W

Koumponsnviesonpocwiuzadanus

I"nenayisikakoMIeNMIpPUMEHSETCSIPOIIECC U3METbUCHUS?
KaxkoitocHoBHOMpabouniiopranBajiblI0BOM, MOJIOTKOBOMAPOOUITOK?
KakuerpeOoBaHUANPEbABISIOTKBAIIKY ?

brnaromapst kakum BujgaM gedopManud MPOUCXOIUT U3MEIbYCHUE 3e€pHA B
MEJTBHUYHON BaJIbIIOBOM IpOoOMIIKe (CTaHKE)?

Onpenenuts uacmomy 6pawjeHusi 6alK08 BalbY08OU OpOOUIKU, €CIH
nuameTtp BasikoB D = 0,25 M, oObemHast Macca u3mesnbyaemMoro mnpoca p=900
kr/m3, pasmep 3eped di= 3,5 MMm.

OnpenenuTs MowHOCmMb, NOMpPeOdNEMYI0 MOJOMKOBOU OpPOOUNKOU, €CIU
OKpY’KHasi CKOPOCTh BpaileHus: poropa 24 m/c, ero auametp 450 MM uinHa
400 mm.

13



2Pe3aTe1bHBICHTEPOYHBICM AN HBI

Peszamenvnvie u mépounvie maumunsl MIPOKO IIPUMEHSAIOTCS B KOHCEPBHOM
U CBEKJIOCAXAapHOM IPOM3BOJCTBAX, KOIAAN3MEIbYEHHOMYCHIPBIO PACTUTEIBHOTO
WIM )KMBOTHOT'O MPOUCXOXKACHUS HEOOXOIUMO MPHUAATH ONpPEAENIEHHYI0 (popMy U
pa3Mepsbl

Bzasucumocmuompopmviukoncmpykyuupedlcyuecouncmpymenma
pe3aTeNbHbIEMAIIMHBINOIPA3ACIIIIOTHATPUT PYTIIIBL:

- CIIMCKOBBIMUBPAILAIOIIMMUCIHOKAMM;

- c(urypHbIMUHOXaMU(CEPIIOBUIHBIMU,IPSIMOYTOIBHBIMUUAP. );

- CKOMOMHHPOBaHHBIMHHOKaMU,pa3pe3atoIMMHUIPOAYKTBIABYXB3aUMHO

NEPNEHAUKYJISPHBIX HATPABICHUAX.

Pabouum opeanom B pe3aTenbHBIX MalIMHaX sBisieTcs Hoow. Korma pabouas

KPOMKa HOKa UMEET 3y0UaTyro opMy, HOKHU HA3bIBAIOT NULAMU.

l_ﬂ 7 =— O

g v e === SRS
Puc.6Tunvinoorceu, npumensemvixepe3amenbHbIXUmepoOyHbIX MAUUHAX:
a — JIMCKOBBIN 3yOuaThlii; O — MUCKOBBIM TJIOCKHUN; B — JIGHTOYHBIM TJIOCKUM; T — JICHTOYHBIN

3yO4aThlil; 1 — IJIOCKUH C TPEYrOJNbHBIM BBIPE30M; € — CEpHOBHUIHBINA C BHELIHEH pexyiieit
KPOMKOM; 5K — CEpIIOBUIHBIN C BHYTPEHHEN PEXKYIIEH KPOMKOM; 3 — HOK CUCTEMBI HIKeKa.

Tépounvie mawiunst TpEeAHA3HAYCHBI JJIS U3MENbUYCHHUS KapTodens Ha
KpaxMaJIoNaTOYHbIX 3aBO/IAX U MJIOJOB IIPU MIPOU3BOJICTBE COKOB.

14



Kapmodgenemepka. Pabounm opranom xaptodenetépku spisieTcss 6bapadan 1
¢ 3yOyaThIMH NMUJIKaMH 2, Bpauaroumiics co ckopoctbto 50 m/c. Kaprodenerepka
o0opy/ioBaHa ABYMSI MPWXKUMHBIMU KoOJIOAKaMU 3 U 4, KOTOPBIMHU PEryJIUpPYETCs
CTeNeHb u3MeNbueHusa. Pabodas MOBEPXHOCTh BEpPXHEM KONOAKM HaOpaHa U3
CTAJIbHBIX CTEP)KHEN, & HUKHEN KOJIOAKU — U3 oK. [locTynuBiien B TEpOUHYIO
MaluHy Kaptodenb NprKUMaeTcsl K KOpInycy Bpauatouumcs 0apabaHoM, MUJIKA
KOTOpPOTO TpyT KapTtodenb. OKoHYATEIbHOE UCTUPAHUE €r0 MPOU3BOJAUTCI MEKIY
OapabaHoM u koJiogkamu. s JOCTMXKEHUSI BBICOKOM CTEMEHH HU3MEIbUCHUS
KapTodeneTépku B HIXKHEHW YacTh CHA0KEHBbI CUTOM (PElIETKOM) 5.

Hexoomoii

mamepuan

llpodyxm

Puc.7Cxemaxapmoghenemepxu

1 Tlpouszeodumenvhocmv  kapmogeremépounoi.  mawunvl  Q,  Kr/C
ompenenseTcs mo Gopmyre:

Q=8,5~1073oKoDobonoh2op,, (l)

rae: K — kommuecTBO mmiok, pa3MeniéHHBIX Ha Oapabane, mT.; D — muamerp
Oapabana, M; b — mupuna 6apabana, M; n — yacToTa Bpamenus 6apadana, 06/MuH;

h — BeICcOTa BHICTYHAKOLIEH YacTH 3y0beB, M; p — 00bEMHA Macca U3MEIbYEHHOTO
kaprodens, Kr/m>;

lleumpoﬁeofcuaﬂ pesamentbnaa mawiuna, NMpUMCHACTCA IJId HU3MCIIBYCHHA

CBEKJIBI B JKEJIOOYATYI0 WJIM IUIACTUYHYIO CTPYXKKY JUIsl WM3BICUEHUS U3 HeE
caxaposbl.
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[IpuHiun neicTBus 3akimovaeTcs B cieayromem. (CBekna 3arpyxaercs 6
ceeknopesky puc. 9, (10) uepes 3arpy30ouHblii OyHKEp, YBIEKAETCsl Bpalllatolieiics
VIUTKOU 3 U nood Oeiicmeuem yeHmpooOexcHOU cuibl TMPUHKUMAETCS K PEXyIIeH
KPOMKE HOX€W 1, KOTOpbIMH CBEKJIa M3PE3bIBAECTCSA B CTPYKKy. CBEKIIOBUYHAA
CTpYKKa uepe3 NPOEMbl HOXKEBBIX paM BbINAAAECT B MPOCTPAHCTBO MEXAY
KOpPIIyCOM 2 CBEKIIOPE3KM U KOXKYXOM 4 M 3aTeéM uepe3 JIIOK IMOCTylaeT Ha
JnanpHEenIyo nepepaboTky. [ 3aMeHbl HOXKEH HOXKeBas paMa MOJHUMAETCS U
3aMEHSAETCS TUIyXoM pamoil 0e3 Hoxkei. J[Ji1 OUYMCTKM HOXKEH MNpPUMEHSIETCS
MPOAYBKa NMapOM WUJIA CHKAThIM BO3YXOM.

n=100-120 00/MUH—YAaCTOTABPAIICHUSIYIUTKUCIONACTIMHU.

Hexodnoni

Mamepuan

3
N
S

: q
3
S 3
Y
\
A

N\
711/)}/( wrassy,

<4

3

Puc. 8 Pamnas yenmpoobedsicnas
CBEKNIOpe3Ka:

1 — 3arpy3ounslii OyHKEp; 2 —
HOXeBasi pama; 3 — KOXyX; 4 —

Puc.91]enmpobesicnaapeska ons

qHWIE, 5 —  mOK, 6 — USMEIbUeHUs CEeKubl:
TPEXJIONACTHAS YIIUTKA. 1-Hox;2—Kopmyc;3—
yautka, 4 — gjomacte; 5 —
KOXYX.

1 IlpouszsooumenvrocmuceekiopesxkuQ,Kr/conpenensercsanodopmylie:

Q:L'S'Z'Wp'pKl'Kzl’ (2)
raeL-ImrHapexXylennoBepXxHocTuHoxka,0,165m;8 -CPEIHSATOJIIINHA
CTPYXKKH, | —2MM; Z -YHUCJIIOHOXKCH,IIIT. W, -CKOPOCThpPE3aHus,M/C;
W =67-065 JUIALEHTPOOEIKHBIXPE3OK; w80 JUDIMCKOBBIX;  P-IUIOTHOCTH

P P

CBEKJIBI p=1050 KI/M>;

K>- xoucTpykTHBHBINA KO Punment, Ko=0,9 nns nentpodexHsix pe3ok; K2=0,85
JUTSL TACKOBBIX;

K1-k03¢d punmeHTo0eMHOT Oy TIIIO THEHH S, y YU THIBAIOIITU HHEPABHOMEPHOCTh
pa3zesieHusCBEKIBIBPad0ueMOOBEMENPH w=5+20pa/I/C.

2 KoagpgpuyuenmobdbvemnocoyniomuenusKionpenensercanopopmysie:
Ki=1.38-10-+0.56» 3)
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3 MowmnocmonpueooaonscseekiopeskulN,kBronpeaensercamnodopmyie:
NNz NstN+Ns?
N 4)
N
FI[G-IﬁHI[ IIPUBOJA;
4 MownocmuvonanpeoodonenuacurmpenusiN1,kBronpenensercsamno Gopmye:
N?e‘zg.10’3.p.h.?.r2.f.k,ﬁ ) (5)
re - h- BBICOTA CJIOSI CBEKJIBI, paBHas JUIMHE PEXKYIIEH KPOMKH HOXA, M; -
YIJ0Basg CKOPOCTh BpallleHHsl POTOpa, paj/c; f - BHYTPEHHUH paauyc Kopiyca
pe3ku,M;f-kod3 (D PUITUEHTTPEHHUSIC BEKIILIOMATEPUATTKOPITYCAPE3KH; - D

yII€JIbHOCYCHIIMETIPUKATUSICBEKIIBIKKOPITYCY, [ 1a;

CxopocTbpe3aHust 5 7 9 11 12
Y nensHoeycunuePy, 10 21 38 59 74
klla

5 MownocmvonsanpeooonenuscuiconpomugieruropezaruioceekiviNy, kBT
orpeaensieTcs mo GopMmyie:
-3
N~10-p, Lzryok,’ (6)
IJlep- YAe/bHAs CHJIA CONPOTHBIICHHUS PE3AHHIO, H/Mm; .- panmyc pe3anus, paBHbINA
PAaCCTOSHUIO OT IIEHTPA BPALIECHHS POTOPA 10 BEPIIMHbI HOKA, M; -

OIBITHBEIAKOA (P (PULUEHT, yYU THIBAIOLIMHATIEP EKPHITHEYAC TUPEIKYITUXKPOMOK
noxeit, 0,8 — 0,9;
0,2 0,36.
p=66-W" " (1+1.81W"")! (7)

IJIE\\/,CKOPOCTbPE3aHMU, M/C.

6 MowrocmbonaycKoOpeHUAMACCHIC8EKNbIBPOMOPEOOCKOPOCMUPE3AHUS
Ns,kBrompenensercsamnodopmye:

N=0,5-10"ew'r" (6)

7 MowHocmb 015 npeo0osieHust CUl MPeHUs Mexc0) KOPHAMU C8EKIbl NPU
nocmyniaeruu uz oynkepa 6 pomop Na, kBT.  N4=8-5xBtnpuQ=1000-4000
T/CYT.

8 MowHocmbonanpeoooienuscuiconpomusieHuA8030YXanpuspaujeHuu
pomopa Ns, kBT.

r.=0,6 M—N5 :0,3 KBT;

r,=0.8M —Ns=1,0xBr.

6

I(oumpwlbeleeonpocuuztwaHu}l

1. KakoBoHa3HaueHHEPE3aTENbHBIXUTEPOYHBIXMAILINH ?
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Ha xakue rpynmsl noapas3aensioT pe3areabHble MAIIUHbBI B 3aBUCUMOCTH OT
(OpMBI M KOHCTPYKLIMH PEXYLIETO HUHCTPYMEHTA?

Kakoil ocHOBHOIl pabouunii opraH pe3aTenbHbIX MamnH? Korma HOXu
Ha3bIBAIOT MWJIAMH ?

Kaxoit ocHoBHOI paGounii opran kaprodenerepku? Kakas Bo3HHKaeT cuia,
B pe3yJibTaTe KOTOPOH MPOUCXOIUT UCTUPaHHE KapTodens?

Onpenenuts npou38o0UmMenbHOCMb YEeHMPOOEHCHOU pe3KU U MOWHOCHb
anekmpoosucamens K Hel, eclid IJIMHA pexyine kpomku Hoxka L =0,165 M,
CpeaHsis TOJIIUHA CTPYKKH O = 1 MM, YUCIO HOXeHW z =24 MIT., CKOPOCTh
pesanusaw, =8 M/c, IWIOTHOCTh cBekabl p=1050 kr/m3, yriosas ckopocTs
BpallleHusi potopa ® =12 pan/c, yaenbHOE YCHUIUE TPHKATUS CBEKJIbI K
kopnycy P, = 30 xIla, BeicoTa cmosi cBekibl B porope h =0,165 w,
BHYTpEeHHUI paauyc Oapabana r; = 0,6 M, KO3hDUIHMEHT TPEeHUsI CBEKJIbI O
poropf =0,25,panuyc pezanus r, =0,55 M, 1,=085 K>=0,9, K3=0,85, N4= 7

kBT, N5= 0,3 xBT.
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IIpakTHyeckas padora
COPTUPOBAHUEMATEPHAJIOB

Lenv 3anamusa: O3HAKOMHUTBCS C Ha3HAYEHUEM, YCTPOMCTBOM M MPUHLIHIIOM
paboThl copTUpyromux MamuH. HayuuTcs BecTu pacueT OCHOBHBIX MapaMETpOB,
XapaKTepU3yoIuX paboTy COPTUPYIOIIUX MAIIHH.

IInan 3anamus. 1 O3HaKOMIIEHUE C HA3HAYEHHUEM, YCTPOMCTBOM MITPUHLIAIIOM
paboThl COPTUPOBOYHBIX CUTOBBIX MAIIMH.

2 O3HaKOMIJICHME C Ha3HAY€HHEM, YCTPOWCTBOM W MPHUHIMIOM pabOThI
OBICTPOXOJIHOTO Y HUJIMHAPUYECKOTO TPUEPA.

3 PacyeT OCHOBHBIX MapaMeTpPOB, XapaKTEPUIYIOUIUX padOTy COPTHUPYIOLIUX
MalluH.

Pexomenoyemasn numepamypa: bapanuesB.M. CoopHuK 3a/1au 1o mporeccam
W anmnaparaM MUIIEBbIX MPOU3BOACTB. — M.: Arponpomuszaat, Ctp. 19 — 21.

TeopeTnveckuecBeaeHUs
OcHosHblenoHaAmuAUpaciemHvlepopmyisl

Inockun kauarwwuiica 2poxom. W300paxéHHblii Ha puc.l mrockuti
Kauarowuiics 2poxom (TpSICyH) Ha TMPYXKUHIINUX OMOpax COCTOUT U3
IPSAMOYTOJIBHOTO kejaoba 1 ¢ cuTtoM 2, ycTaHOBIGHHOTO moj yrioM 7 — 14 ° k
ropu3oHTy. JKenoby coobImarTes KauaHus OT SKCIEHTPUKOBOTO MeXaHU3Ma 3,Ball
KoTOoporo coBepiaet okoio 400 06/mMuH. braronaps HakJIOHY U KadyaHUSM kKeno0a

CBIITYYHI MaTepuas NepeMeIiaeTcs 1o CUTy U COPTUPYETCS.
Ll

Mamepuar

lpumecu

Puc. 1CxemacopmupoeoquzxcumoebzxMamuH:
a—Kadaromierocs CI/ITa;6 — TPACYHA.

19



Inockui kauwarwwuiica 2poxom. 1 Yacmoma epawenus eana n, o06/MUH
onpenensercs no hopmyre:

o @)

raer— 3kcueHTpucuret, M (r = 0,01 — 0,02 m);o— yroa HakJIOHa NMPYKUH rPOXoTa K
BepTukanu; o=18 °.

2 Ckopocmb nepemeujenusi mamepuaia no cumy vL,M/C ONpeaenseTcs I
dbopmyse:
v=0,23-n-r-f-tgaL, )
rnef-xkoadunuenrrperusmarepuanaocuro (f=0,35).
3 IlpouzeooumenvrocmovepoxomaQ,Kr/conpeaensercanopopmyie:
Q=S-v-p-g, 3)
rae S — MmIomaas CeYeHus CJIos MaTepuana Ha rpoxoTe, M2, p — oObEMHaAs Macca
COpPTUPYIOLIEro MaTepuana, Kr/m>; ¢ — koddduiuent 3anonHenus cura (¢=0,6).

Bypam. llpunuun peiictBuss OypaTta ¢  KOHMYECKMM  OapabaHoM,
PUMEHSIEMOTO JIJIsl IPOCEHBAHMSI MyKH, TIOKa3aH Ha puc. 2.

[IpousBoaNTENLHOCTh OypaTa YBETUYMBACTCS C TMOBBIIICHHEM YacTOTHI
BpamieHus. OJHAKO BCIEACTBUE LEHTPOOEKHON CHIIBI, BO3HHMKAIOIIEH IpH
BpAIICHNH, YaCTUIIBLIIPKUMAACh KCTeHKaMOapabaHa,MOTYT Bpall[aThCsl BMECTE C
HuM. YactoTy BpameHus OapabaHa, mpu KOTOpOH wyacTuia Maccod M Oyner
BpalaTbCsi BMECTE€ C HUM, ONPEACTSAIOT W3 YCIOBHHA DPAaBHOBECHS YaCTHUIIHI,
HaXOJAIIEHCATIOBO3IEHCTBHEMCIIIBITPEHISI P=mguiieHTpooesxHoicnitbiG
= mw?R (rae @ — yriaosas CKOpOCTh BpallleHus Oapabana, paa/muH; R — paauyc
Oapabana, m).

pparyuu

Puc.2Cxemabypama:
1-mHek-nuTaTeNnb;2-K0XKyX;3—KoHnuecKknitbapaban;4 — MIHEK.
Bypatet mpoctel B paboTe U OOCTy)KMBaHHH, OJHAKO OHHM HMEIOT HEOOJIBIIYIO
MIPOU3BOIUTENBHOCTD, TAK KaK B pa0OTe y4acTBYET JIUIIb YacTh UX CUTOBOU MOBEPXHOCTH.

bypar. 1 Yacmoma epawenus 6apabana n, ob/mMuH paguycoM R, M
omnpezaensiercs mo Gopmyre:
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=7 @

21 IpouzsooumenvrocmpOypaTaQ,Kr/conpenensercsanodopmyie:

Q=02-epntg2a) RN} (5)
rae € — ko3¢ duiueHT paspeixienus matepuana (¢ = 0,6 — 0,8); p — oO6bémMHas
Macca Marepuana, Kr/M°, o— yroj HakjioHa GapabaHa K TOPHM30HTY, Tpaia; h —
BBICOTA CIIOSI MaTepuaia, M.

3MownocmovnompebasiemocodyparomN,kBronpenensercsanodopmyre:

Rn(m,+13m,,)
N= 629200 - (6)

TAc mﬁI/I m,— COOTBCTCTBCHHO MacCCa 6apa6aHa " 3arpy’>KCHHOI'O B HETO MaTcpuralia,

KT.

Tpuepvt 1WHPOKO NPHUMEHSIOTCS JUJI BBUICIICHHUS W3 3€pHA IpPUMECEH,
UMEIOIINX OJIMHAKOBOE C HUM TMOTIEPEYHOE CEUCHUE, HO OTIIMYAIOIIUXCS 10 JTUHE.
B 6vicmpoxoonom yununopuueckom mpuepe (puc. 3, a) KyKoJib U MOJTOBUHKU3EPHA
BBIICJISIIOTCST U3 CMecH BO Bpamiatomiemcss (n = 45 o0/mun) Oapabane 1,
CMOHTHPOBAHHOM Ha Bally 5, SIBIISIOIMIEMCS OJHOBPEMEHHO W BajoOM IIHEKa 4.
BuyTpeHHsisi moBepxHOCTh O0apabaHa BBITIOJIHEHA B BUJE SYEHKHU 2 MOJIYIIAPOBOU
dopmel. Kenob 3 s mpuMeceld cBOOOIHO MOJBEIIEH HA Baly U MPH MOMOIIU
CHEIUATBHOTO YCTPOUCTBA MOXKET OBITh YCTAHOBJIEH 10T HEOOXOAUMBIM YTIIOM.

[TocTynaromue B 6apadan 3€pHa ¢ MPUMECSIMH TIPU BPAILEHUN YKIIAIbIBAIOTCA
B AYEHKH, MPUIEM KYKOJIb U TIOJIOBUHKH YKIJIaIBIBAIOTCS TIy0XKe, YeM Ienble3EpHa.
[ToaToMy npu moBopoTe GapabaHa Ha HEKOTOPHIHA yroi 3€pHa BBHIMANAIOT U3 AYEEK
paHbIlle ¥ TMOMAJal0T CHOBA B IHJIMHIP, @ KYKOJb U TOJIOBUHKHU TMOJHHUMAIOTCS
BBIIIC M BBHIMAJAIOT B JK€N00, U3 KOTOPOT'0 3aT€M OTBOISTCSIITHEKOM 3a IMpPEelbl
Tpuepa. bnaromaps BpamaTteabHOMY JIBIDKEHHUIO OTCOPTUPOBAHHOE 3€PHO
nepemeniaercss mo 6apabaHy K MPOTHUBOMOJIOKHOMY KOHITY M OTBOJUTCS 4epes
OOKOBBIE OTBEPCTHSI.

B ouckoeom mpuepe (puc. 3, 6) sUEHKH BBITIOJTHEHBI HA TIOBEPXHOCTH JTUCKOB.
[Tpu Bpamennn TUCKOB B SYEHKH TOMAAIOT KYKOJIb M TIOJIOBUHKH, KOTOPBIC 3aTEM
BBITIAIAIOT B KEJI0O 5 U OTBOIATCS U3 MAIIUHBI.

Puc.3Tpuepwi:
a—OBICTPOXOIHBIMLIMIINHAPUIECKU I ;0— TUCKOBBIM.
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Hununopuueckuit mpuep. 1 Yacmoma epawenus ObICTPOXOTHOTO TpHepa N,
0o0/muH paaunycoM R, M omnpenensiercs no Gopmyiie:

e ™)

21 Ipouzeo0umenbHocmbOBICTPOXOHOTOTPUEPAQ, KT/ conpeaesieTcsano Gopmyie:

1,45D-I-n-y-gK

rz[eDI/II-):[HaMeIszQmHaanHampa,M;n-qaCTOTaBpameHMsfﬁ)/mHHﬂpa, 00/MUH;y- YUCTIO
sueek Ha 1 M% IOBEPXHOCTH LIMIIMH/PA;g- MAacca 3€pHa,
BbIOMpaeMasoHoMsIueKoi,Kr; K—k0oa(dhuireHTcnoab30BaHussI9eucTon
MOBEPXHOCTH; a— COZIEp’KaHUE 3epHa MEJIKON (paKklMy B UCXOJITHOM 3epHe, %o.

3Yucnosueex x  HalM’MOBEPXHOCTHIMINHIPAONPEIETIAETCAIIO
dbopmyse:
o
= 1
5 ©)
re  A-ONBITHBIHKOA () PUIMeHT;d -THaMEeTPSICCK,MM;y—TI0Ka3aTeb

CTeNeHU. IIAIMTaMIIOBAHHBIXAYEEK  d=25:12MM,  A-43.10°Hy =1,8.

AMownocmuanekmpoosuecamenaonrampuepaN,kBromnpeaensercsamno Gopmye:
N=2:/2:Q, (10)
n)’l
rac 1 =08:09

Buépayuonnvie 2poxomsr. BuOpanyoHHblE T'POXOTHI 1O CpPAaBHEHHUIO C
JIPYTUMH COPTUPOBOYHBIMH yCTPOMCTBAMU 00ECTEUMBAIOT 0OJiee BBICOKYIO
IPOU3BOJIUTEILHOCTh M YETKOCTh pa3/IeNieHHs IMPU MEHBIIEM pacxoJie dHEPruu
Onaronmapsi TOMy, 4TO NpU BHOPUPOBAHUH CJIOW MPOAYKTa HA CUTE MHTCHCHUBHO
Pa3pBIXJISETCS,, YMEHBIIAETCS TPEHUE MEXAY YacTUIlaMU; OHU CTaHOBATCS Ooliee
MOJIBIJKHBIMHU, 4YTO OOYCIIOBIMBAET OTHOCHUTENIBHOE TMepepachpeesieHue HUX II0
KPYITHOCTHU U YCKOPSIET BbIJEIECHUE MPOXOPOBBIX YACTHII.

B subpayuonnom epoxome puc. 4 xopod6 1 ¢ cuTrom 2 YCTaHOBIEH Ha
NpykuHax 3. Mpu BpallleHUM Bana 4 C JByMs IMIKUBaAaMU S, HECYIIUMU
HEYpPAaBHOBEIIICHHBIE TPY3bl O, BO3HHKAET IEHTPOOEKHBIC CHJIbI MHEPIHUU, TOJ
JeHCTBHEM KOTOPBIX KopoOy coobOmaercs 900 — 1500 BuOpanumii B 1 MUH mpH
amIuTyae konedbanuit ot 0,5 10 12 mm.
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Puc.4Bubpayuonnwiii epoxom

1 Ilpouszsooumenvrocms BUOPAITMOHHOTO IPOXOTAQ, KI/C OMPEALISETCS 10
dbopmyre:
Q-0,28-1(0 *AF-(55+a)-(60+b)-p-d, A (11)
rae A — ammuryzaa kone6anuii, M (A=0,005 — 0,01 m); F — miomans cura, M?; a —
COJIep)KaHMEBBIICNIIEMO (DpaKIIMUB HCXOJHOM MaTepuane,%; b — coaepkaHueB
BBIZICJICHHOW (DpaKIiuu 3epeH pa3MepoM MEHbIIIE TTOJIOBUHBI OTBepCTHsl cuTa, %; d
— pa3Mep OTBEPCTHI Ha cuTe, MM;p- 0OBEMHAs Macca MaTepHana, Kr/m>.

Konmponwnwviesonpocviuzaoanus

=

I' nennnsakakoMEeTunprUuMEHIETCAPOLIECC COPTUPOBAHUSA?

2. Kaxkoit ocHoBHO# paboumii opran Oypata? Ilom nedicTBuEeM Kakoil CHIIBI
IIPOUCXOIUT pa3eliCHue Chllyuei cMecu B Oypate?

3. Kaxkoit ocHoBHO# paboumuii opraH OBICTPOXOAHOTO IMJIMHIPUYECKOTO U
nuckoBoro TpuepoB? Ilox nelicTBUEM KakKoil CHIIbI MPOUCXOIUT pa3/iesieHHE
ChIIlyYeld CMECHU B TpUepax?

4, Onpenenuts  npouzBOOUMeENbHOCb — OLICPOXOOHO20 — mpuepa U

nompebOgemMyr0 uUmM MOWHOCMb JJISl BBIICICHUS KYKOJSA, €CIU JHaMETp

O0apabana D = 600 mm, mouHa ero I= 1780 mm, dacrora BpameHHsAN=38

00/MMH, Macca 3epHa, BbIOMpaeMoOl OmHOM suelikod g = 40-10° kT,

K03 huIMeHT UCIIOJIb30BaHUs SAYEUCTON MOBEPXHOCTHIO

K=0,6,conepxxanuekykonspaamenea=10%,A=4,3-10° y=1,8, ntuamerpsueexd

=8,5MM,n ~084

np

5. Onpenenuts MowHocms, nompebasiemyio 6ypamom, €clv AuameTpoapadana
D = 1,0 M, macca 6apabana 1200 kr u macca 3epHa B HeMm 160 Kr.
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IIpakTHyeckaspadora
OBPABOTKAMATEPUAJIOBJABJIEHUEM(IIPECCOBAHUMEM)

Lenv 3anamusa; O3HAKOMHUTBCS C Ha3HAYEHUEM, YCTPOMCTBOM M MPUHLIHUIIOM
paboThl MpeccoB, 3aKATOYHBIX MallMH. HayduTcss BecTHM pacyeT OCHOBHBIX
apameTpoB, XapaKTePU3yIOIINX paboTy MPeCcCoB.

IInan 3anamus. 1 O3HaKOMIIEHUE C HA3HAYEHHUEM, YCTPOMCTBOM MITPUHLIAIIOM
paboThI MHEBMATHUYECKOTO TIpecca.

2 (Os3HakOMJIEHWE C Ha3HAY€HUEM, YCTPOMCTBOM U MPHUHIMIOM pabOThI
BaJIbLIOBOI'O Ipecca.

3PacueToCcHOBHBIXITAPAMETPOB, XapaAKTEPU3YIOIIUXPAOOTYIIPECCOB.

Pexomenoyemasn numepamypa: bapanuesB.M. CoopHUK 3a/1au 10 mporeccam
U arraparamM MUIIeBbIX MPOu3BOACTB. — M.: Arponpomusaat, Ctp. 21 — 23.

TeopeTnvyeckuecBe1eHUs

Mawunst ona omycamusn yincuokocmu (npeccwt). Ilo npunyuny oeticmeus
pasauyaom TPecchbl MEPUOIUYECKOr0 M HEMPEPHIBHOTO JIEUCTBUS, HO CHOCOOY
co30anus pabodezo OagieHusi — TPECChl MEXaHUYECKHE W ITHEBMATHUYECKHUE.
Iupoko NPUMEHSIOTCS B MPOMBIIUICHHOCTH IMHEKOBBIE U BAJIbIIEBBIE MPECCHI
HENPEPHIBHOTO JACHCTBUS, a TaKKe ITHEBMATHUYECKHE M KOP3MHOYHBIE MPECCHI
NEPUOUIYECKOTO TIpecca.

B nneemamuueckom npecce (puc. 1) naBieHue Ha MPECCyeMbld MaTepual
c03AaETCIACIIOMOIIBIOCKATOTOBO3TYXa, YBEJIMYMBAIOMIET000bEMIMITUHAPA2 U3
JUCTOBOW pe3uHbl. biarogapst 3 ToMy mpu MOJy4YE€HUU, HAPUMEP, BUHOTPAIHOTO
COKa TpecCyeMbli Marepuan He MEepeTHpaeTCs, HE HapylIaeTcs MeXaHWdecKas
CTPYKTYpa KOXHIIbI, TpeOHEW U CeMSH M COK IOJy4aeTCs BBICOKOTO KadyecTBa.
3arpy3ka u pasrpyska 0apabana 1 mpou3BOAMTCS Yepe3 JTIOKH, YCTAHOBIECHHBIE 110
ero piuHe. Ilpu pabore mpeccoB MPOU3BOISAT HECKOJBKO PBHIXJICHHM MaTepuana
nyTéM BpaileHus OapabaHa, MpPeIBAPUTENILHO BBHIMYCTUB BO3AYX W3 LUJIUHAPA.
BriienneHHbIi COK BBITEKAET Yepe3 OTBepCTUs B OapabaHe B MOJIOH 3, a U3 HETO— B
COOpHHK.

{

A

'3
&%

X /> S’g

\y N

Puc. I1Tneemamuueckuiinpecc
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Banwuyoewtiit npecc (puc. 2) npuMeHsSieMbId JIs OTXKATHUS >KUAKOCTH U3
KapTOQeNpbHOW ME3TH TpPH MPOU3BOJACTBE Kpaxmajaa, COCTOMT W3 JBYX IOJIBIX
nepGOpUPOBAHHBIX BAJIKOB, BPAIIAOIIMXCS HABCTPEUy OAMH Apyromy. Omkarasus
ME3TH KUIKOCTh MTPOXOJHT YePe3 OTBEPCTHUS BHYTPH BAJIKOB M 3aTEMOTBOJIUTCS W3
HUX, a Me3Ta MMPO/IaBINBACTCS BHU3.

Puc.2Cxemaoeticmeussanvyosoco npecca

Haznemarwuwue npeccovt upoKo IPUMEHSIOTCA 111 (POPMOBAHMS MaKapoH,
BEpPMHUIIIEIIH, JIAMIIW, APOAOKeH U Ap. Takue mpecchl COCTOST U3 HArHETaroIIero
yCTpoiicTBa M (opMyloliel MaTpuilbl (MYHIIITYKa) C OTBEPCTUSIMH HYXKHOTO
CEUYEHHMS U pa3MEPOB.

3akamounvie npeccol u mawiunvl (puc. 3) NPUMEHSIOTCS JISI NPUIAHUS
TECTY OKpYTrioi (Gopmbl. DTO JOCTUTaeTCs MPOKATHIBAHMEM KYCKa TECTa MEXKIY
JBYMsI TIOBEPXHOCTSIMU, ABMKYITUMUCS OJJHA OTHOCUTEIBHO JAPYTOH.

A,

s Eg

—

&

Puc.33axamounviemawunvionamecma: a
— JIGHTOYHas1; O — OapabaHHasl.
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HImamnyrowue npeccel UPOKO MPUMEHSIIOT IPH MPOU3BOACTBE NEUYEHBS U
kapamenu. M3 mpokaTaHHOTrO B JIEHTY MaTepHalia, ABMXKYLIErocs MO KOHBeEHepy,
MTAMIYIOIIUM MEXaHU3MOM BbIpyOaroTCsl H3Aenusd HeoOXoauMol (opmbl U
TpeOyeMOoro pucyHkKa.

Ilnexoevie npeccol. IlpouzgooumenvHocms  wWiHEK08020 npecca O
guHo2paoa uau macauunvlx ceman Q, Kr/c coraacHO puUcyHKy V-1 mpuOimxeHHO
MO’KHO pacCUUTaTh 10 (popMyJie:

Q=0:013'(D2_d2)-t-n-p'(l—k)'n’ . (1)
raie D — nuametp mHeka, M; d — auametrp Bana mHeka, M (d = 0,35D); t — mar
BUTKa MmHEKa, M (t = 0,58D); p — cpemHss oObeMHas Macca IPECCyeMOro

MaTepuana, Kr/M3; N — uyacToTa BpallleHus IiHeKa, 00/MuH; K,— xoagduyuenm,
VUUMBIBAIOWUL 0OPAMHOE 08UNCEHUE NPecCyeM020 Mamepuala BJI0JIb BAHTOBOTO
KaHaja M 4epe3 paauajbHBIA 3a30p MEXIy IIHEKOM U MeppOopUpOBaHHBIM
HWIMHAPOM (3eepoM): Ui BBIXOAHOM IIenu mpecca MMpUHON 6,5 -12 MM mpu
IPECCOBAHUU XJAONKO08bIX U hnooconneunvix ceman K,=0,75 — 0,5, onaa
8UHOZPAOHOU Me32u eeauuuny KB 3aBUCMMOCTH OT YacTOThI BpallleHHs 00/MHUH
IIHEeKa onpeenseTcs no gopmyie:

K=0,918-0,046.1, )
n — KIIJ mpecca (n = 0,5 — 0,8 1 3aBUCUT OT BEJIMUMHBI 3a30pa MEXAY IITHEKOM U
nephOpUPOBAHHBIM ITUITHHAPOM ).

Puc. V—I1. Cxema xamepw Aapacins
WHEKOBOro npecca

s HacHemarOwWux WHEKOBbIX (YOPMOBOUHBIX NPeCccO8 TUAMETP TPECCOBOM
Matpuibl D, M onpeaensieTcst u3 GopMyJIbI:

Q=0,785-D*f-w-p, 3)
riae Q— IMPOM3BOAUTEIBLHOCTh Tpecca, Kr/c; D — nmamerp matpuibl, M; f — mos
’KUBOTO CCUYEHHs OTBEPCTHH OT oOmiel rmiomaaud matpunsl (f = 0,04 — 0,08); w —
CKOPOCTb BBIXOZIa MAcChl, M/C; p — IIOTHOCTh (hOPMYEMOT0 MaTepHana, Kr/m>.
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Pomayuonnwuiinpecc. Taxolnpecc,padbortatonuiinocxeme(pucV-2),mpumMeHseTcs
JUTIs1 OPUKETUPOBAHUS CYXOTO KOMa U Jp.
IIpouszsooumenvrocmopomayuonnozonpeccaQ,Kr/conpeaensercano Gpopmyse:

Q:7,5-d2-l-p-m-z-oa, 4
rae d u 1 — quaMeTp ¥ JIMHA IpaHyJIbl, M; p — 00BEMHAs Macca Tpanyl, Kr/m®; m —
YKUCJIO OTBEPCTUH B MATpPUUE, LIT.; Z — YUCJIO NPECCYIOLIUX BaJKOB, MT.; ® —
yIJI0Basi CKOPOCTh MaTpUIIbL, paji/c.

Puc. V—~2. Cxema POTaILIOKHOro
npecca

Konmponwnwviesonpocviuzaoanus

1. JlnsiaeronpruMeHs e TCSpecCOBAaHUEBIUIIIEBOMTTPOMBIIIIIIEHHOCTH ?

2. KakoeobopynoBaHuETPUMEHSIETCAIIT00PAOOTKUIIPOTYKTOB
npeccoBaHueM?

3. KakoBonaznaueHue,ycTpoiiC TBOUPUHIUIIPAOOTHIITHEBMATUYECKOTO
npecca?

4, OnpenenuTs npouzeo0UmMeIbHOCMb WHEK08020 npecca Jisl BAHOTPAa, Ciu
nuametp mHekaD = 300 MM, n =10 06/MuH, p= 900 kr/m3, KITJ] nmpecca n-o7.

S. Onpenenuts yucio omeepcmuil 6 mampuye pOoMAYUOHHO20 npecca s

TPaHyJIHPOBAHUSA CYXOTO XOMa, €CIH MPOU3BOAUTEIBHOCTH mpecca Q=0,6
Kr/c, aAWaMmeTp TpaHyn 6 MM, januHa Tpanyinl=7 wmM, oObeMHas
maccarpanyip= 400 kr/mM3 4ucno mpeccyromuX BajkoBz =3, YIJOBas
CKOPOCTbh MaTpHIlbl ®=12 paz/c.
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PA3AEJEHUEHEOJHOPOAHBIXCUCTEM

Heoonopoonvie (cemepocentvie) CUCTEMBI COCTOSIT U3 IBYX MM HECKOJIbKUX
¢a3. daspl, COCTABIAIOLIUE CUCTEMY, MOTYT OBITh MEXaHUYECKH OTIEIECHBI OJHAOT
npyroil. JlrobGass HeogHOpOIHAss OWHApHash CHUCTEMa COCTOUT W3 JUCIEPCHOM
(BHyTpeHHeH) (a3bl U AUCHEPCUOHHOM cpenbl (BHEWIHEH ¢a3bl), B KOTOPOIl
pacnpeiesIeHbl YaCTUIbI JUCTIEPCHON (pa3bl.

B 3aBucumoctu OT (pU3MYECKOTO COCTOAHMS (a3 pa3iauyaroT: CYCHEH3UH,
OMYJIbCHUH, TICHBI, TBUTH, TBIMbI U TYMaHBbI.

Cycnen3uu - 3TO HEOJHOPOJHBIE CUCTEMBI, COCTOSIIUE M3 KUIAKOCTH U
B3BEIICHHBIX B HEW TBEPJABIX yYacTUIl. B 3aBUCHMOCTH OT pa3MepoOB MOCIETHUX
CYCHEH3UH YCJIIOBHO MoJpa3aeisitoT Ha Tpyosie ( > 100 mxm), Torkue (0,5 — 100
MkM) ¥ MmyTH (0,1 - 0,5 MKM).

OMmynvcuu -3TOCUCTEMBI, COCTOSIIIMEU3KUIKOCTUUPACTIPECICHHBIX B HEH
Karesb APYroi ®UJAKOCTH, HE CMEIIUBAOIIEHCs C MepBO.

Ilenwvr - 3TO CUCTEMBI, COCTOSIIIME U3 KUAKOCTH U PACIPEICNICHHbIX B HeEl
My3bIPHKOB Ta3a. DTH Ta30’KUKOCTHBIE CHUCTEMBI 110 CBOMM CBOWMCTBaM OJIM3KU K
AMYJIBCHUSIM.

Ilvinu u ObiMbl - ITO CUCTEMBI, COCTOSIIIUE U3 Ta3a M paclpe/iesieHHbIX B HEl
YacTHIl TBEPAOTO BeliecTBa. Pasmepsl TBEpAbIX YacTHIl MUK OT 3 10 70 MKM, a 'y
neiMoB (0,3-0,5 MkMm).

[Tpu obpazoBanum nucriepcHoi (a3pl U3 YacTHI] KUAKOCTU paszmepom (0,3-
0,5 MKM) BO3HMKAIOT CUCTEMbI, Ha3bIBaeMble TyMaHaMu. [IbUH, BIMBI U TYMaHBI
NPEJICTABIISIOT COOO0M a3pOAUCTIEPCHBIE CUCTEMBI, UIIH a3PO30JIH.

B nuimieBoif TEXHOJOTUU MIMPOKO PACTPOCTPAHEHBI MPOIIECCHI, CBI3AHHBIE C
pasfe’eHueM JKUIKUX M Ta30BBIX HEOJHOPOIHBIX cHCTeM. BpiOop meToma ux
paznesneHus: 00ycIaBIMBaeTCs TIaBHBIM 00pa3oM pa3MepaMy B3BEIICHHBIXYACTHIL,
Pa3HOCTBIO TUIOTHOCTEH JUCIIEPCHOM M CIUIOITHOW (a3, a TakkKe BSI3KOCTBIO
BHEIITHEH (ha3bl.

[IpuMmeHsI0T CcheAyroImre OCHOBHBIE METOIbl pa3lIeJICHUs: OCAaXKICHUE,
dbunpTpoBaHue, IEHTPUPYTUPOBAHUE.

OcaxaeHue mpelacTaBIsieT co0OoW mpolecc pas3ieieHus, MNpU KOTOPOM
B3BECILICHHBIE B KMIKOCTUWIIU ra3e TBEPAbIC WIH KUJIKUE YaCTULIbI OTIEISAIOTCS OT
Hee TOJ JECHCTBUEM CHJI TSKECTH, MHEPHHH (B TOM YHWCIE IEHTPOOESKHBIX) WU
anekTpocTaTndeckux.OcaxaeHue, TpoOUCXosIlee Mo ACHCTBUEM CHIIbI TSKECTH,
Ha3bIBAa€TCS  OTCTaMBaHMEM. B  OCHOBHOM  OHO  MpUMEHsSIeTCA IS
MpeABAPUTEIBLHOTO, IPYyOOro pa3iesieHus HEOJHOPOIHBIX CUCTEM.

Qunempoeanue - 3TO TPOLECC PA3AEICHUS C IOMOIIBI IOPUCTOM
MEepPEropoaKu, CHOCOOHOM MPONYCKaThb MXUJAKOCTh WM Ta3, HO 3aJepKUBATh
B3BECILICHHbIE B HUX TBEPJble YacTUIlbl. OHO OCYIIECTBIISIETCS MO ICMUCTBUEM CHII
JABJICHUSI WU LIEHTPOOEKHBIX CHII M MIPUMEHSIETCS 1J11 00JIee TOHKOropa3aeaeHus
CYCIIEH3UU U TBIIEH.

Llenmpugyeuposanue - 3TO MpoLECC pa3eieHUs] CYCIIEH3UM U 3MYJIbCHI B
nosierieHTpooexkubIxcui. I loaneicTBueMnocie THUXOCaKICHHE
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COMPOBOXKIAECTCA YIUIOTHEHHEM O0pa3ylolerocs ocajaka, a (QuibTpoBaHUE -
YIUIOTHEHUEM U MEXaHUYECKOMU CYILIKOM OCajKa.

HecMoTpst Ha OOIIHOCTS TPUHIIUIIOB Pa3ieECHUs KUIKUX U Ta30BbIX
HEOJHOPOJHBIX CHCTEM HEKOTOPBIE METOMIBI UX PA3ACICHUS, & TAKKE
MpUMEHSAEMOE000pYA0BaHUEBPSAECIIyHaeBUMEIOTCIIEIU(PUUECKUE

OCOOEHHOCTH.

IIpakTHyeckaspadora
OBOPYAOBAHUEJIAOTCTAUBAHUANOCAXKIEHUSA

Lenv 3anamua: O3HAKOMUTBCS ¢ Ha3HAYCHHEM, YCTPOMCTBOM U IMPHUHIUIIOM
paboThl 000PYIOBAHMS Il OTCTAUBAHUS U OCAXKICHUS.

IInan 3anamus. 1 O3HaKOMIIEHHE C HA3HAYEHUEM, YCTPOMCTBOM UIIPUHIUIIOM
paboThl OTCTOMHUKOB ISl CYCIIEH3UM U M YJIbCUH.

2 O3HaKOMIJICHME C Ha3HAY€HHEM, YCTPOWCTBOM W MPHUHIMIOM pabOThI
OTCTOIHOM LIEHTpUDyYTH.

3 O3HakomyIeHHME C Ha3HAYEHHEM, YCTPOWCTBOM W MPHUHIMIOM pPadOThI

TUAPOIMKIIOHA.
Pexomenoyemasn numepamypa: Kaseuxuit I'.J]., Koponer A.B. Ilpomecce u
amnmapaThl THUIIEBBIX MPOW3BOACTB. — M.: Arpompommsgar, Ctp. 51 - 60

O3HakoMIIeHHE C Ha3HAYEHUEM, YCTPONUCTBOM U IMIPUHIIUIIOM PaOOTHI.
TeopeTnvyeckuecBeaeHUs

O0opynoBanue 1Jifi OTCTAMBAHUA M OCAXKACHHUSI 10 NMPUHUMUITY AEHCTBUS
JENUTCS HAa  TPABUTAIMOHHBIE  OTCTOMHUKH, OTCTOWHBIE  IEHTPHU(YTH,
TUAPOLUUKIIOHBI U CEapaToOPBbl.

Omcmounuku ovi8arom NEPUOINYECKOTO, HEIPEPBHIBHOTO u
MOJIYHETIPEPBIBHOTO JIEUCTBUSI.

YceTpoiicTBO OTCTOMHUKOB. B 3aBUCMMOCTHM OT Ha3HA4YC€HUsA pPa3IAvaAlOT
OTCTOMHHUKM I CYCHEH3MW W OTCTOMHHMKH I HMyibcuid. lIpocrenmmii
OOHOAPYCHBLIL  HENPEPLIBHO  OCUCMBYIOWUIl  OMCMOUHUK  CYCHEH3Ull  C
MEXaHU3UPOBAHHBIM  yJaleHWeM ocangka (puc. 1) mpexacraBiser cobou
MWIMHAPUIECKAN pe3epByap ¢ KOHHMYECKUM JHUIIEM Il KOJbIEBBIM KeInoOoM 2
JUISL OTBOJIA OCBETJICHHOW XUAKOCTH. OH 00O0pyIOBaH BajioM C JIOMACThiO 3 U
cKkpeOKkaMu 4, TIepEeMEeNIaAOUMHA OCAZ0K TI0 THUILY OT Nepudepr K BHIXOTHOMY
natpyoky. OJHOSIpyCHbIE  OTCTOMHUKH  TPOMO3JKH, Oo0jee  KOMIAKTHBI
MHOTOSIDYCHBIE ~ OTCTOMHHMKH, TPEACTABIIONIME COOOW HECKOIbKo (4—05)
OJIHOSIPYCHBIX OTCTOMHHMKOB, PACHOJ0XEHHBIX OJWH HAJ APYTUM U pabOTaroIIMX,
KaK MPaBUJI0, MapaJlIeIbHO.
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Cycnensus

arocmy

&0
mu

Puc. 100nospycrvitiomcmotinukHenpepbl8HO20 Oeticmaus

OmcmouiHUK 01 HenpepvleHO20 pazoesieHuu IMyabcuil (puc. 2) COCTOUT U3
HECKOJIbKMX YacTed. DMyJbCHsl TIOJAETCS B JIEBYIO YacTh OTCTOMHHMKA, OTKYJa
MOCTYMAET B CPEAHIOI CeMapaluoHHYl0 Kamepy. lleperopoiku 2 mMo3BOJISIOT
peryaupoBaTh BBICOTY YypOBHS cMecu. B cemapaliMOHHOW 4YacTH MPOUCXOUT
paszieseHrue MCXOJHOM CMeCH Ha COCTABIISIOUIUE MO JEHCTBUEM CHII TSHKECTH.
Jlerkass >KMJKOCTh IOJHHUMACTCS U BBITEKAET M3 OTCTOMHHMKA Yepe3 BEPXHUU
mrynep. Tsxenas KUAKOCTh OMYCKAeTCs, MPOXOIUT O/ MPaBOW Meperopoakoun 3
U BBITEKAET 4epe3 HIKHWM mTynep. KaHambl st BbIXOJa KUJIKOCTH OOpas3yroT
coOOIIaroNIMeCs MEXIY cO00i COCy/bl.

Hcexoouascmeco 1 2
_J!t Jleexas
—_——
e WU IXOCMb

Tﬂme/mg

WUOROCTS

Puc.20mcmoiinukonapazoenenus smynbcuii:
1-xopmyc;2 —neBasineperopojaka;3 —IpaBasneperopoka.

IenTpudyru mMoryr OBITh ¢ BEPTHKAJILHBIM ¥  TOPHU3OHTAJIBHBIM
pacnosiokeHrueMBanandapabana, nepuoouueckoeodeticmeus (MOABOICYCIICH3UH H
BBITPY3Ka OCaJKa MPOU3BOAATCS MEPUOJUYECKH), NOAYHENpepbl8Ho20(CYCIIeH3US
MOJIa€TCsl HEMPEPHIBHO, @ OCAJ0K BBITPYXKAETCS MEPUOIUUYECKU) U HeNnpepvl8HO20
Oeticmaus (1Mo1a4a CyCTICH3UU U BBITPY3Ka 0CaAKAOCYIIECTBISIOTCS HEMPEPHIBHO).

Omcmoitnaa uenmpugyza nepuoouuecko20 0eiucmeus CpyuHou vicpy3Koil
ocaoka(puc.3)cocroutnzdapadaHa,Haca)XEHHOTOHABPAIIAIOIINICABATIN
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nomenieHHoro B kopmyc. [loa aeficTBUeM HEHTPOOEKHOW CHIIBI, BO3HHMKAIOIIEH
npuBpaleHnnOapadbana, TBEpAble4aCTULIBIOCAKIAI0TCABBUECIIIOLIHOTOCIOS
ocaJika Ha CTeHKe OapabaHa, a OCBETJICHHAS KUAKOCTb MEPETUBACTCA B KOXKYX U
yaalnseTcs 4Yepe3 pPAclojoKEHHbI BHM3Y mnaTpyOok. [lo okoHuaHuu mnporiecca
0CaJIOK BBITPYKAETCs U3 UEHTPUPYTH.

IIpoyecc 6 omcmotinot yenmpugyee cocmoum M3 pazaenacHus (OCaKICHUS)

CYCIICH3WH MU OT)KMMa WUJIN YIIJIOTHCHHUS OCaJKa.
U

Cycnensus

St

/

OcsemnenHasHcuoKoCms

Puc.30memoiinasyenmpughyea:
1 —Bam;2— 6apaban;3 —kopryc.

I'mapouMkIOHBI TPUMEHSIOTCS U1 OCBETJICHMs, OOOTaIlleHUsI CYCIICH3UH,
KJaccuuKaIyd TBEPJBIX YaCTHIl IO pa3Mmepam oT 5 mo 150 MM, a Takxke s
OYMCTKH CTOYHBIX BOJI OCJIE€ MOMKH MUIIEBBIX arperaTos.

3

é J
\ —

\ L WuoKkocms
CYCNeHIUR =3 {

Q 4

!
-8
>

LInam
70

Puc.4I'uopoyuxnon:
1 — TaHreHIMATBHBIN MTYIEP; 2 — NAaTPYOOK; 3 — meperopoka; 4 — MWIMHAPHUUECKUI KOpITyC; 5
— KOHMYECKOEe JIHUIIE; 6 — NITYLEp /Ul BBIX0JIa IIIaMa.
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Kopniyc cudpoyurnona (puc. 4) cocTouT U3 BepXHEH IUIUHIPUUIECKON YaCTH
U KOHMYecKoro aHuma. Kauecmeo paszoenenuss cycneHsuil 6 2UuOpOYUKIOHAX
3aeucum OT yrila KOHYCHOCTH. ONTUMalbHBIM CUMTAIOT YroJjl, paBHbid 10 — 15 °.
[Ipu Takom yrie ymJIMHSIETCS KOHWYECKas 4acTh TMJAPOIMKIOHA U MYTh TBEPIbIX
YaCTHIl, CJIe0BATEIbLHO, YBEIMUUBAIOTCS BpeMs MPEObIBAHUS YACTHUI] U Ka4eCTBO
pazaeneHus.

CycrnieH3us nmnojaTeld TaHIMeHIUATbHO B [WIMHAPUYECKYID YacTh U
npuoOperaer BpaimatenbHoe aBukeHHe. CKOpOCTh CYCIEH3WM Ha BXOJE B
TUAPOLUKIIOH cocTaBisieT 5 - 25 m/c. Ilom nelcTBUEM yeHmpobedCcHOU Cuibl
TBEpJIbIE YaCTHUIIBI OTOPACBHIBAIOTCS K CTEHKaM THUJIPOIMKIOHA W JBUIXKYTCS TIO
CIIUpaJIbHON TPAeKTOPUU BJOJL CTOMOK BHU3 K IITyLepy 6, udepe3 KOTOpPbIN
OTBOJSITCS B BujJe muiama. OCBETJIGHHAs] UJIKOCTb JBUKETCS BO BHYTPEHHEM
CIIMPaJIbHOM MOTOKE BBEPX BJIOJb OCH THJIPOIMKIIOHA M YIANAECTCS Yepe3naTpyoKu
2.

CenapaTopbl IPUMEHSIOTCS TSI pa3/ielIeHus] TOHKOAUCTIEPCHBIX CYyCTICH3UIU
IMyJIbCUM: 00ecrieunBarOT 3G (PEKTUBHOE OTIENCHUE IPOXIKEH OT COPOXIKEHOU
OpaXKu, TOHKOE OCBETJICHHE BUHOMATEPHAJIOB, 00€3:KUPUBAHUE MOJIOKA U JIP.

Konmponwvnwvieeonpocut

1. Jis  4yero  mpuUMEHseTCS — MpOIlecC  OTCTaMBaHUS B IHIIEBOM
IPOMBIIIJIEHHOCTH?

2. KakuneneoHOpoIHbIECUCTEMBIPA3IEISIOTMETOJOMOTCTAUBAHNSA?

3. KakycTpoeHnpaboTaeToTCTONHUKISPa31eICHUSIAIMYIbCHI ?

4, KakycTpoenaupaboraerorcroiinasieHTpudyra?

d. Kak yctpoeH u paboTaeT OIHOSPYCHBIH OTCTOMHUK HEHPEPHIBHOTO

JeucTBUs?

6. KaxyctpoenupadoTtaeTruaponkion ?OT4ero3aBUCUTKAUYECTBO Pa3ACICHUS
CyCHEH3UIl B THAPOLUKIOHAX?
1. Uro sBhsieTcs JBWKYIIEH CWIONM B ILEHTpUdyrax, cemapatopax u

TUAPOLUKIIOHAX?
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IIpakTHyeckaspadora
OBOPYJAOBAHUE/VIAPUJIBTPOBAHUSA

Lenv 3auamus: O3HAKOMUTBCS C HA3HAYEHUEM, YCTPOMCTBOM U MPUHLUIIOM
paboThl PUIBTPOB.

Ilnan  3anamua. 1 O3HakomJIeHME C Ha3HAYEHHEM, YCTPOMCTBOM U
MPUHIIMIIOM pabOThl IECOYHOTO (QUIBTPA.

203HaKOMJIEHHECHA3HAUYCHUEM,yCTPOUCTBOMUTIPUHITUTIOMPAOOThIOapabaHHOT
0 BaKyyM-(bHJIbTpa C paclpeeIUTeNIbHON TOJTOBKOM.

303HakoMIIeHUeCHa3HAYE€HUEM,yCTPONCTBOMUIIPUHIIUTIOMPAOOTHI(DUIBTPYIO
e neHTpudyru.

40O3HaKOMJIEHUECHA3HAYEHUEM, YCTPOUCTBOMUIIPUHIIUIIOMPAOOTHIPYKaBHOTO

¢unbTpa.

Pexomenoyemasnumepamypa:Kaseuxuiil . /1., KoponeBA.B.IIponeccoin
anmapaThl MUIIEBBIX MPOU3BOACTB. — M.: Arponpomuzaat, Ctp. 67 — 77.

TeopeTnvyeckuecBe1eHUs

Quabmpul, ux 6udbl, yCMPOUCME0 u npuHyun oeicmeus. llpumensemvle 6
NPOMBIUAEHHOCTU (DUTLIMPBL NOOPA3OENAIONL.

nO MexXHO102U4ecKOMy HA3ZHAYEHUI0 — N1 OYMCTKU KUAKOCTH MU I
OUYHCTKHU BO3/1yXa U ra3os;

nopexcumypadomupl—epuoInIeCKOrOMHENPEPHIBHOTO/1€ICTBYUS,

no cnocody co3oanusn Osudicyuieil cuiabl — Ha BaKyyM-(QUIBTPBI U (QUIBTPHI,
paboTarorye 1o JaBjIcHUE;

6 3asucumocmu om pooa (puabmposanbHoUl nepezopooKu — C 3EPHUCTOU
neperopoikoil  (rmecouHble, YroJbHbIE M Jp.), C TKAHEBOM U C JKECTKOU
MIEPETOPOJKOMN (MeTanmuueckon CETKOM, MIOPUCTOM KEpPaMUYECKOH,
MEeTaJUIOKEpaMUUECKOU U JIp.).

N3dunbTpoBrepuoouueckocodeticmeusmmpoKONPUMEHSIIOTIIECOYHBIE,
MaTPOHHBIE, TUCKOBBIE, JIUCTOBBIE, TAPEIbUATHIC, KAMEPHBIE U JP.

Iecounnbltii  puabtp. [lecounviti ¢uremp puc.l TOPUMEHSIOT IS
bunbTpOBaHWA BOMBI, BOJOK W JPYTUX IKUAKOCTEH C HE3HAYUTEIHHBIM
COJIEp’)KaHMEM TBEPABbIX U XJIOMbEBUJIHBIX MpPUMECEH, 00pa3yloluX OCaJoK,
KOTOPBIM HE MPEACTABIISIET HEHHOCTH.

B mumanpudeckom kopmyce 1 mecouyHoro GpuibTpa MexAy METALTUICCKUMU
ceTkamMu 2 U 3 HaxoHsTCs JBa CJIOs Necka (KpymHOTO BBEPXY M MEJIKOIO BHHU3Y),
pa3deNeHHbIX TKaHEBOW Npokiaakor 4. TkaHb NMOMENIAIOT TaKXk€ HA HUKHIOKO
CeTKYy, 4YTOObI TECOK He momajgan B (UIbTpAT, U HA BEPXHIO CETKY Ui
IIPeI0TBPAlEHUSIOBICTPOro3arpsa3HeHusecka. Ounbmposanuenpo8oosimnoo
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oasnenuem okoio 0,05 MIla. 1o mepe 3arpsi3HeHHs TIecka ero IPOMBIBAIOT BOJIOH,

[0JIaBa€MOM CHU3Y BBEPX.

f Bosdyx
/—II’\
Boda 30da
—H . —
J T
4
z —
’4/
Copoc

Puc. 1Ilecounvitighunomp

Bapadannble BakyyM-(QuUIbTPbI TPUMEHSIOTCS JJII  HENPEPHIBHOTO
paszienenus cycneHsuii konunenTpauueii 50-500 xr/me. Teepovie wacmuybl mMo2ym
umMems KPUCTAUTMYECKYIO, BOJOKHHUCTYIO, aMOPHYIO, KOJUIOUTHYIO CTPYKTYPY.
IIpouzsooumenvrocmos gurbmpa 3asucum OT CTPYKTYPHl TBEPIABIX YaCTUIl U
CHW)KAETCsl B YKa3aHHOM BBIIIIE MMOCIIEI0BATENbHOCTH.

Puc. Bapa6anuniit BAKyyM-
GHUALTP € pacNpeleNHTeNbHOA [0J0B-
KOW:

| — nepdopupoBaHuwit Gapabaw; 2 —
$HAbTPOBANbHAS TKaHb; 3 — HOXeBoe
VCTPOHCTBO; 4 — CeKUHUR; 5§ — KOPHTO;
6 — vwewaaka; 7 — Tpy6a; 8§ — pasbpni3-
rusartenb; 9 — pacnpejesiuTeabHas ro-
noBka

Bapabannwvie eaxkyym-gpunemper BBITYCKAIOTCS C
BHEIIIHEW W BHYTpPEHHEH (QUIbTPYIONICH MTOBEPXHOCTD,
KOTOPasioOTSATUBACTCATEKCTUIIBHOU(PUIBTPOBATBLHOM
TKaHBIO. Bpamaronuiics TOPU30HTAIbHBIN
nepdopupOBaHHBII Oapaban pasnesneH
MEPETOPOJIKAMU HA HECKOJBKO CEKIHUH OJUHAKOBOMU
dbopMBI, KOTOpBIE 3a o0bopom OapabaHa TPOXOAAT
HECKOJIBKO paodouux 30H: Gurvmposanus,
00€38001CUBAHUSL, NPOMBIBKU, YOAIeHUs 0Ccaoka u
peeenepayusi uibmposarbHol mrkanu. Y CTpONCTBOM,
yIOpaBIAlOIMMUM  paboTot  ¢dumpTpa,  SBISETCA
pacnpeoenumenvhas 20J106Kd, Y€Pe3 KOTOPYIO CEKIUH
Oapabana B ONpPEACICHHOW IOCIIEIOBATEIIBHOCTH
MO/ICOCIMHSIOTCSIKMArucTpaasiMBaKyyMa, ckaToro

BOBILYXaI/IHpOMBIBHOI;'I)I(H,Z[KOCTPI.

Bcmaouu ¢unemposanus

30Ha(IIBTPano AP MIBTPYIOIMIEUTKAHBIOCOSTUHSACTCS C

BaKyyM U (UIBTPAT, HAXOIAIIUICSA B KOPBITE, TPOXOIUT YePe3PUIbTPOBATHHYIO
TKaHb. OCalOK OTKJIAJIBIBACTCS HA €€ MOBEPXHOCTU. [IpOMBITBIA M MOACYIIIEHHBIN
0CaJ0OK HEMPEPBIBHO Cpe3aeTcs HOXKOM. YToObI B3BEIICHHBIC YACTUIBI HE
OTCTaHMBAJIUCh, KOPHITO CHA0KEHO KaYyaroIIeecsl MEeIIaiKo.
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OUIbLTPYIOIIMEHEHTPUPYTHIIEPUOINYECKOTOMHETPEPBIBHOT OACUCTBUSA

moapasacisroT:

NOPACNON0HCeHUI08ANA—HABEPTUKAIbHBIEUTOPU30HTAIIBHBIE;
nocnoco6yeviepy3Kuocaoka—HaleHTpUu(yrucpyyHol, rpaBUTaluOHHOM,
MyJbCUPYIOUIEH U LIEHTPOOEKHOM BBITPY3KOW OCaaKa.
I nasnvimomauuuemM@purbmpyrowuxyeHmpugy2omomcmouHuIxXsBiIseTcs To,
YTO OHM UMEIOT NepPpopupoBaHHbIi OapadbaH, OOTSHYThIN GUIbTPOBATBHOM

TKaHBIO.

Cycnengus

Punsmpam|

JTﬂLmﬁmr

B camopaszzpyscarowjuxca uenmpughyeax ocanox
ylIansieTcss TOoJi JNEeWCTBUEM T'PAaBUTALMOHHOW CHIIBL.
Takue neHTpU(YTru BBIMONHAIOTCS C BEPTHKAIHHBIM
BAJIOM, Ha KOTOPOM pacronaraercs
nepdopupoBaHHbIiibapadan. CycneH3usmnogaeTcsHa

3arpy304HbIN AWCK MIPH BpalleHnn 0apabaHa CHU3KOM
yacrotol. Hwxkuss  yacte  Gapabana  umeer
KOHUYECKYI0 (popMy, IpUYEM yrojl HaKJIOHA JeNaeTcs
OOJIBIIMM, YeM YroJl €CTECTBEHHOT'O OTKOCa OCaJKa.

Puc. Lleurpudyra ¢ rpaBHTaUHOH-

uof Brpyskofi ocaaka: [TocneoxonyaHUAMKIAQUIBTPOBAHUSINOCTAHOBKHU

| — Ban; 2 — 6GapabGan; 3 — pacnpenens-

= e PR o B e Oapabana ocaJoK MOJ JEWCTBHUEM TIpPaBUTAIIMOHHOM
CHUJTBICITOJI3a€TCOCTEHOKOapabaHanmy 1a e TCIN3

HeHTpU(Pyrudepe3sHKHEEBBIITYCKHOEOTBEPCTHE.

HukI0HBI MO3BOJSIOT pa3feisaTh Majld B MOJIE
IeHTpoOEKHBIX cwi. HambOompliee pacmpocTpaHEeHHE
NoJIydywiu  1UKIOHbl  KoHcTpykumn  HHMHMOTI a3a.
[{uKIIOHBIBBITYCKAIOTCSACIUAMETPOMKOPITY CAOT
100 mo 1000 mm. DddexTuBHOCT, UX PabOTHI
XapaKTePU3YyeTCs (hakmopom pazoeneHusl.

CmeneHvb  ouucmku  2azo08  3a8ucum  OT
KOHCTPYKIIMM IIMKIIOHA, pa3Mepa 4YacTUll MU HX
mwrotHoctd. Hampumep, ecom KIIJI umkiona mpu
yIIaBIIMBAaHUM YACTHUI[ AUAMETPOM 25 MKM COCTaBISIET
95 %, To npu nuamerpe 10 mxm KIIJ] cHmxaercsa no
70%.

Lluxknonvl noryuunu wupokoe pacnpocmpanerues
nUWesblx Npouzeoo0cmeax sl OYUCTKU Ta30BBIX
BBEIOPOCOB, YJaBIMBAaHUS W3 Ta30BBIX TOTOKOB
MUIIEBOTO CHIPhS: YaCTUI[ caxapa, Oap/bl, YacTHIL
CyXOro MOJIOKa, JAPOXOKEH €3 OTXOIANIUX Ta30B
PaCIbUTUTEIBHBIX CYIIUIIOK U AP.

Dyvuwentold zas
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OWIbTPOBaHUETa30BUYEPE3NOPHUCTHIENEPErOPOAKHU
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B 3asucumocmu om euoa gpunvmposganvroti nepe2opooku GUIBTPLI OBIBAIOT C
MATKUMH, MTOTYKECTKUMHU U )KECTKUMHU MOPUCTHIMHU MTEPETOPOAKAMMU.

Dunvmpel ¢ MAZKUMU PUILMPOCAIbHHIMU NEPE2OPOOKAMU — PYKAaBHBIE,
WM MEIIOYHBIE, IIUPOKO MPUMEHSAIOTCS IJIsi OYMCTKM ra30oB OT IbUIM. Miackue
nopucmole nepe2opoOKU GbINOAHAIOMCSA W3 TKAHEBBIX MaTepHalIOB, HETKaHBIX
BOJIOKHUCTBIX MaTEpHaJIOB, MOPUCTHIX JIMCTOBBIX MaTepuUaoB (METaJIOTKAHHU,
MOPUCTHIE TIACTMACCHI U PE3UHBI).

Barapeiinblii pykaBHbIi (UABTP C QUIBTPYIOIIMMHU DJJIEMEHTAMH U3
pa3IUYHBIX TKAHEBBIX MaTepuasoB H300paxEéH Ha puc. 5 PykaBa M MeELIKH
MOJIBEILIMBAIOTCS B NPSIMOYTOJIBHOM KopIlyce K oOmied pame. 3anbUIEHHBIA Ta3
NOCTYMAET CHU3Y BHYTPh PYKAaBOB B OTKPBIThIE TOpPLEBbIE OTBepcTUs. IIpoxons
4epe300KOBbICIUITNHAPUYECKUETIOBEPXHOCTUPYKABOB, ra3(PIIbTPyETCs, allbLiIb
oceZlaeT Ha BHYTPEHHEN ITIOBEPXHOCTH PYKaBOB.

B mponecce skcmyaranuu cliod NbUIM PacTeT, U CONMPOTHUBICHHUE (UIbTPa
yBeJIMUUBACTCS. /{1 pecenepayuu ¢uibmpa pykaBa WIM MEIIKU MEPUOIUYECKU
BCTPSAXMBAIOT CIEUHAIBHBIM MEXAHU3MOM 2, CMOHTHMPOBAaHHBIM Ha KpBIIIKE
¢unbrpa. OceBmias mbUTb cOOMpaAETCss B KOHMYECKOM AHMINE (PUiIbTpa, OTKyAa
BBITPYKAETCS IHEKOM.

Ouu i enHsit

JansIneHHbIU

Puc.5Pyxasnwiii punomp:
1-pama;2—BCcTpsAXUBaAIOUMUMEXaHU3M;3 —KOpITYC;4—pyKaB;5— IIHEK.

B psane cnydaeB npuMeHStOT ¢ cekuuoHHble (QuibTpbl. Kaxpas cekius B
TaKOM(UIBTPEUMEETCBONBCTPAXUBAIOIIUMMEXAHNU3M, UTOTIO3BOJISIET
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MOCJICTIOBATEIPHO TPOBOJUTh pPETCHepalnuio (PUIBTPYIOMIMX 3JIEMEHTOB 0e3
OTKJIIOYEHHUS BCEro PuibTpa.
OcakaeHuenoaaeicTBHEeMIICKTPUYECKOT OIOIs

B anexmpuueckom none MOHKOOUCNEPCHbIM — YACMUYAM  COOOWAemcs
INeKMpUdecKull 3apsao, noo Oelucmeuem KOmopo2o NPOUCXOOUM UX OCAHNCOCHUU.
Pasnenenne mbUTel, ABIMOB W TYMaHOB B JJICKTPHYECKOM IIOJIE HMMEET
3HAYUTEIBHBIC PEUMYIIIECTBA TIepe]] APYTUMH CIIOCOOaMU OCAKICHUS.

Paznenenne ra30BBIX HEOJHOPOJHBIX CMECEHd B OIJIECKTPUYECKOM TI0JIe
OCYIIECTBIISICTCS HA AJeKTpoaax. st pa3neneHus mblIeH U JbIMOB TPUMEHSIOTCS
cyxue QUIBTPHI, JJI pa3/ieJICHUs TYMaHOB — MOKpBIE.

Konmponwvnvieeonpocut

1. KaknonpaznenstoruibTpel, IPUMEHSIEMbIEBIUILEBON

IPOMBILIIIEHHOCTH?

KakyctpoenupaboTtaeTnecouHbipunsTp?

Kak  yctpoen um  paboraer  OapabaHHBIM  BakyyMmM-QuiIbTp  C
pacnpenenuTeIbHON TOI0BKOM?
KakyctpoenanpaboTaeTieHTpu]yracrpaBUTallMOHHONBBITPY3KOH ocajka’?
KakycTtpoenupaboTtaeTpykaBHBIHUIALTP?
BuemaocTonHCcTBaMKIIOHHOTOIIpOLiecca?
HakakoMOpHHIIMIIEOCHOBAHOOCAXKIEHNEUYACTUIIBAIEKTPUUECKOMITONE?

w

No ok
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IIpakTHyeckas padora
OYUCTKABO3AYXAHUI'A30B

Lenv 3anamusa: O3HAKOMHUTBCS C HA3HAYEHUEM, YCTPOMCTBOM M IPUHLUIIOM
pabotsl nukiaoHa koHcTpykuun HUMOI'aza. Hayuutcs BecTu pacdeT OCHOBHBIX
napameTpoB, XapaKTepU3yIKUX paboTy LHUKIOHA.

IInan 3anamus. 1 O3HaKOMIIEHUE ¢ HA3HAYEHHUEM, YCTPOMCTBOM MITPUHLIUIIOM
pabotel nukioHa kouctpykuun HUMOT aza.

2Pac4eToCHOBHBIXITAPAMETPOB,XapaKTEPU3YIOIUXPAOOTYIIUKIOHA.

Pexomenoyemasn numepamypa: bapannesB.1. CoopHuKk 3a1au 1o mporeccam
U afmapaTtaM MUIIEeBBIX MPOU3BOJCTB. — M.: Arponpomusnar, Ctp. 47 - 50.

TeopeTnyeckuecBeeHUs
OcHogHblenoHamuAUpaciemubvleopmyisl

Huknon konctpykumn HUHMOI'aza oGmanaer HEOONBIIUM THAPABIMYECKUM
CONPOTUBIICHUEM U TMO3BOJIAET JOCTUTaTh OTHOCUTEIBHO BBICOKOW CTEINEHHU
OYHCTKH.

CywHocmb YUKJIOHHO20 npoyecca 3akaioyaemcs B CIEAYIOLIEM: Ta30BbII
MOTOK C B3BEIIEHHBIMHU YaCTUIIAMU BBOAMTCS B allllapaT 4epe3 BXOAHYIO TPYOy co
ckopocthio 10 — 40 wm/c. bnaromaps TaHreHIMAIBHOMY BBOJAY W HAJUYHIO
[IEHTPaJIbHON BBIBOAHOW TPYOKHM MOTOK HAYMHAET BPAIIaThCsl BOKPYT MOCIEIHEH,
COBEpIAasi HECKOJIBKO BUTKOB IIPU MPOXOXKJICHUU yepe3 anmapar. [lox nercrteuem
BO3HUKAIOUINX IEHTPOOEKHBIX CHJI B3BEUICHHBIE YAaCTHUIIBI OTOPACBHIBAIOTCS K
nepudepur, OCEAAl0T Ha BHYTPEHHEW TMOBEPXHOCTH KOpIyca, a 3aTeM
COCKaJIb3bIBAIOT B KOHUYECKOE JIHUIIE U YNAJSIOTCA M3 UKIOHA Yepe3 MaTpyook.
OcBOOOXKIEHHBINM OT B3BEUICHHBIX YACTHUI[ MOTOK BBIBOJAMTCS U3 IIMKJIOHA 4Yepe3
BBIBOJHYIO TPYOY.

TouHBIN PacU€T LUKIOHOB JOCTATOYHO CIIOXKEH, MO3TOMY MX PAaCCUMTHIBAIOT
YIPOLIEHHO IO BEJIMYMHE TUIPAaBINYECKOro conporusienus AP, 1a.

1 CDaKmuquKaﬂCKopocmwas’a(6030yxa)U47,M/CBHHHHHHqueCKOﬁqaCTH
[IUKIIOHAOTIPEIEISIETCATIOPOPMYIIE:

U;Z"Afgu 1)

T app - dakTop paszmeneHus; g - KOX(G(GUIMEHT THIPABIMYECKOTO

COTIPOTUBIIEHHS.
NnsuuknonoBHUMOI azaotHomenue  Ap/ P, cocTaBsieT500—750m?/c2.

3HaueHneK0dHPUIUEHTATUIPABINYECKOT O COMPOTUBIICHUS § OTHECEHHOTOK
y

L ¢HpI/IHI/IMaIOTHOOHBITHBIMI[&HHI)IM.

2 JluamempyuxionaD ,MompeIenseTCA03aJaHHONTTPON3BOIUTEIHHOCTH:
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"V, 2

OnpenenuB AuaMeTp LMWIMHAPUYECKON YACTH LUKIOHA D, M ompeaenstorcs

ocCTaJIbHBIE ero pazMepbl. Ha puc.1 nokazansl pa3mepsl IIUKIOHA B 3aBUCUMOCTHOT
TMaMeTpa ero MUWIMHAPUIECKON JacTH.

Dyuwenwurd 289

d=0580 -
Janmermen v
ay

Be2D  NeQE250 NATHD ho8F6T

Jg =450

dy 0.5+ 0

e ——

t

fradox

Puc. 1 Juknonkoncmpyxyuu HUHUOI aza

3 Bpems t, (c) HeoOXoauMOE IS BBIJICJIICHUS B ITUKJIOHE TBEPJbIX YaCTHI]
auameTpoM 0, (M) U3 B3BEIICHHOr0 (Fra30BOI0) IOTOKA, ONpEeaeseTcs Mo hopMyIie:

I
18-LLIn(H?)
1= H o I, (3)
2 2
d.op .,
rae | - JAMHAMHYECKas BA3KOCTH BO3IYyXa (raza), Ila:c; (. - namamerp
BBIICIISIEMBIXYaCTHII,M;®-YTJIOBasCKOPOCTHIIOTOKABITUKIIOHE, PaJI/C; o

IJIOTHOCTHYACTHULLKT/MS; . U I, -HapYKXHBIMPaAHyCTPyOBIAIABEIX0AA

OYMILIEHHOIOTa3auBHY TPEHHUNPAINY CHUIITMHAPUYECKONYAC TUIIUKIIOHA, M.

4 O6beMuuﬂqupuqecxoﬁqacmuuuKﬂOHaVu,M30Hpez[eﬂﬂeTC$mo
dhopmye:
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Vu:V‘T! (4)

reV-IIPOU3BOANTEILHOCTEIMKIOHANOBO3AYXY(rasy),m%/c.

S Bwicoma yununopuueckou uacmu yuxkiona H,, M omnpenenserca 1o

dbopmyse:
V. , 5
0,785-(d5d) , )

H

6 [luopasiuyeckoe conpomusnenue yuxaiona AP, Tla omnpenensiercs 1o
dbopmyse:
W0SEPV, ©)

Tac E-’ -KOB(I)(I)I/II_[I/IeHTI‘I/IJIpaBJII/I‘leCKOI‘OCOHPOTI/IBJIeHI/ISI(I[JIHHI/IKJ'IOHa
Y

HHMMOT a3a&,=105,n1a6arapeiinoro§,=85);\) -ckopocTbBO31yXa(ra3a)B IUKIOHE,

M/C.
OnmumanbHuLey CLOBUAPADOMBIYUKIOHO8 00eCne U8aemcanpuoOmHOULeHUl

Apl o =550+750

Konmponsnwviesonpocviuzaoanus

1. Buem3akimrouaeTcsacynHOCThIMKIOHHOTOTIpoIiecca?

2. [ToaeiicTBUEMKAaKONCHITBIITPOUCXOAUTPA3ICTICHUEHEOTHOPOTHOHCMECH B
nukioHe koHcTpykunun HMNOT aza?

3. [IpukakOMOTHOIIIEHUH Ap/ pB06ecnqu/IBanTc;IonTI/IMaJILHLIeyCJIOBHﬂ
PabOTHIIMKIOHOB?

4, OnpenenuTh THIPABINYECKOE CONPOTHBICHHE OaTapeiHOro IMKIOHA IS

pa3zelieHHsl CMeCH Bo3AyXa ¢ My4HOU mbuibto nput= 70 °C 1 ycTaHOBUTH,B
ONTUMAJIBHBIX JIM YCIOBHUSAX OH pabOTaeT, €CJIU CKOPOCTh BO3IYIITHOW CMECH
B LIUKJIOHEW=4 M/C.

5. Paccuutats nukiion HUMOI a3a 115 BbII€ICHUS YACTUI] CYXOT'0 MOJIOKA U3
BO3/1yXa, BBIXOJIAIIECTO U3 PACTIBIIUTEIbHON CYIIUIKHU. Pasmep BbIJIeNIsIEMBIX
HACTHLl 5y MKM, HX IUIOTHOCTH p =980 xr/m3, o00BeM BO3MyXa,

MocTynaromeroBukinonV=1,5m*/cnput =80°C o =1kr/™M3,

. =21,1-10®Tla-c  Ap/ 0 B=650,§=105.OprmHaHCKopOCTLBomyxaB

muKinoHew=12m/c, =" ( p "oy CM.TaOJIHILY).
r ) 6030yxa 6030yxa
6.
NepapuanTa 1 2 3 4 5 6 7 8 9
t,°C 60 65 70 75 80 85 90 95 100
d, MEM 15 17 18 19 22 24 25 26 27
V,m%/c 14 | 1,45 | 155 1,54 15 1,6 1,65 1,58 1,48
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IIpakTHyeckas padora
IHHCEBAOOXNXEHUE

Lenv 3anamus: O3HaAKOMHUTBCS C Ha3HAYEHHEM, YCTPOMCTBOM U MPHUHIUIIOM
paboThl amnmapaToB C ICEBIOOXKMKEHHBIM cjoeM. HayuuThcsi BecTH pacuer
OCHOBHBIX ITOKa3aTeNeH MCEeBA00KMKEHHOTO CIIOS.

IInan 3anamus. 1 O3HaKOMIIEHHE C HA3HAYEHUEM, YCTPOMUCTBOM UIIPUHIIUIIOM
paboThI anmapaToB C NCEBIO0KMKEHHBIM CIIOEM.

2PacyeTOCHOBHBIXIIOKA3aTENENIICEBI00KUKEHHOT OCIIOS.

Pexomenoyemasn numepamypa: Kaseuxuit I'.]]., Koponer A.B. Ilpomecce u
anmnapartbl TUIIEBBIX TPOU3BOACTB. — M.: Arponpomusaar, Ctp. 98 - 102.

TeopeTnyeckuecBeeHUs
OcHogHblenoHamuAUpaciemubvleopmyisl

Annapamulcncee000icuiceHHbIMC0emM

B yununopuueckuit npomueomounwtii annapam HenpepwvléHO200eUCHm U
(puc. 1, a) OXIWKAKONIMKA Ta30BBIA TOTOK TIOCTYMaeT CHU3Y IO
ra3opacupeaeIuTeIbHYI0 PEHIETKY, a 3€pHUCTBIM MaTrepual — B BEPXHIOIO YacTh
anmapara. Jnga mopnepkaHus — ONPENesIEHHOTO  ypOBHS — Marepuaia Ha
razopacnpeaeIuTeIbHON PENIETKE U BBIBOJA €T0 M3 alllapara CIyKUTIEPETOUHBIM
naTpyOoxK.

Bepmuxanvnvie yununopuueckue cunocot (puc. 1, 6) ucrnonaszyercst s
HAaKOIUIGHUsI W yCPEeAHEHHUs OOJBIIMX MapTHH 3€PHOBBIX MaTepUAJIOB.
IIceBn0OXKUKEHHBIN CJIOM Cco37Ma€Tcsi ra3oM (BO3YyXOM), IMOCTYMAIOIIMM BO
BHYTPEHHIOIO  TOJOCTh MEXAY JBYMs JHUIIAMH, KOTOpas  paszJielicHa
KOHICHTPUUYECKOU MEPETOPOIKOMHABHEIIHECUBHYTPEHHEEKOIb110. BOBHEIIHEE
KOJIBIIO TTOAAETCsl MPUMEPHO B 2 pas3a OoJibllie ra3a, YeM BO BHyTpeHHee. 3a Cuér
pa3HOTO KOJIMYECTBA rasza, MOJaBacMOr0 BO BHEIIHEE M BHYTPEHHEE KOJblla, B
cuioce co3ma€Tcsl HampaBi€HHAs UUPKYJSLHS 3€pHOBOTO MaTepuaia oT
nepudeprn K OCH armapara, ClocOOCTBYIOIIAs €T0 MePEMEITNBAHUIO.

B konuuecxkux annapamax (puc. 1, ) yMeHbIIIEHUE CKOPOCTH CHHU3Y BBEPX
MO3BOJISIET MCEBIOOKMKATh MOJUIUCIIEPCHbIE MaTepHuaibl. ['a3 momaércs uepes
HEOOJIBIIIOE OTBEPCTHE BHU3Y ammapaTta ¢ OOJBIION CKOPOCTHIO. DTO TMO3BOJSET
mpu  HEOOXOIUMOCTH pPaboTaTh OOJBIION CKOPOCTBIO. OTO TO3BOJIAET MpHU
HeoOXxomuMocTH paboTaTh 6€3 Tra30paclpeneNuTeIbHON PEMIETKH, YTO OCOOCHHO
BAKHO MPU MCEBIOOKUKEHUN KOMKAIOIIMXCS U Caunarmmuxcs marepuanoB. [Ipu
3HAQUYUTENIbHOM YIJIE KOHYCHOCTH ammapaTta CTpys ra3a MOXET OTOpPBaThCsl OT
CTEHOK ammapaTa W o0pa3oBaTh CIUIOIIHOM KaHal. Ilo sToMy kaHamy Oyner
JBUTATbCA C OOJBIION CKOPOCTBIO TIOTOK Ta30B3BECH, OOpa3yrolui Haj
MOBEPXHOCTBIO CJI0sI (DOHTAHBI TBEPABIX dYaCTHUIl. TakoW CJIOM Ha3bIBaeTCA
(OHTAaHUPYIOIIHM.

B ammaparax ¢ QOHTaHUPYIOINIMM CJIOEM BO3HUKAET HMHTCHCUBHAS
UUPKYJISILIUS 3€PHUCTOrO MaTepralia OT OCH K €r0 CTEHKaM.
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Ha puc. 1, 0 nokaszana ycmanogxka 011 nHeEMOMPAHCHOPMA 3€PHUCTOTO
Marepuaia B pa30aBIEHHON IICEBIOOKMKEHHOW (a3ze. 3epHHUCTBIA MaTepuall
J03UpyeTcs B IHEBMOJMHHIO C IIOMOIIBIO IIIIO30BOrO 3aTBopa. Pasnenenue
MICEBJIOOKMKEHHOTO CJIOSI HAa 3€PHUCTBIA MaTepHall U ra3 NPOUCXOAUT Ha HOBOM
YPOBHE B LIUKJIOHE.

[Ipy NCEBOOOKMKEHUMM MENKHX 4YacTUL auameTrpoM 25 — 40 wMkw,
o0naaoMX CKJIOHHOCTBIO K arjIoMEpali, CIMIAHUIO M DJIEKTpU3aLuu, AJs
yIAy4YIlIEHUs TEepEeMEIINBAHUS W pa3pylIeHHs 3aCTOMHBIX 30H, a Takke IS
UHTEHCHU(UMKAIMM  IPOLECCOB  TEII0O - M MaccooOMEHa  MCHOJIb3YeT
ra3oMexXaHu4eckuid  crnocod  mceBnooxmxkenus. Ilpy  3toM  cmocoOe
JOTIOHUTENIBHYI0 ~ DHEPrui0 BBOAST B  CJIOW  MOCPEACTBOM  PA3IMYHOIO
nepeMelIMBaHusl yCTPOMCTB U BUOPATOPOB

Voo i uovvu\.u

JepHucmesid

uas ;
_%___\Mamep las
ag

.QD
So
- o

ras
T
—id
15:%
s

JepHucmsid
Mamepuasn
a

]
(=

4

JepHucmertl
mamepuan

PMC.]CX@Mblal’ll’lapamo6Cl’lC€6()OODfCMOfC€HHblM crnoem.
a — I_II/I.]'II/IHI[pI/ILICCKI/Iﬁ arrmapar HpOTI/IBOTO‘lHHﬁ HCIIPECPBIBHOTO ﬂeﬁCTBHH; 6-c HaHpaBHeHHOﬁ
MUPKYASIUEH (CHUIIOC); 8 — KOHMYECKHUIA; 2 - C TIEPEeMENINBAIOIIUM YCTPOICTBOM; O - YCTPOHUCTBO
11 THEBMOTpaHcnopTa (1 - nutr30Boi 3aTBOp; 2- OyHKEp; 3- MHEBMOJIMHMS; 4 — IIUKIIOH).
PacuerHbiedopmyJibl
1 T'uopasnuuecxkoe conpomusnenue APo, 1la 0xukeHHOro (B3BEIICHHOTO)

CJIOs1 oTpeieNisieTcs Mo GopMylie:

OPrHy P, (1-E) 9" @
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I 11e-BHICOTA0XKMKCHHON OCIIOS, M. ;-HJ’IOTHOCTB‘SaCTHH,KF/MS;- g,

MMOPO3HOCTHOKMIKCHHOT'OCJIOA.

2 [1opo3HOCMbOACUICEHHOOCNOA, ¢ OTIPENETAETCATIOPOPMYIIE:

W n
e=¢ " 2)
0 "
WII
FI[CWOI/IWH- CKOpOCTB Bo3nyxa OIlITUMAJIPHAA U B MOMCHT HadaJla OXXHXKXCHHI, M/ C,

g~ TOPO3HOCTh CIOSA B Havajle OXWKEHHS (ona obbiuno na 15-20 % eviwe

noposHocmu HenooBUNCHO20 C]ZO}Z) .

3 [Ilokazamenv cmenenu n g yactunl pasmepom 0,3 <d,>2,7 wmm
ornpeaensieTcs mo GopmyIe:

n=0,065+0,05-(] , ©)
raed,—dKBUBaICHTHBIH IHaMeTpYac THIL, MM(TIpH d>>2,7 MMIIPUMEHSIOT/=0,2).

4 OnmumanbHascKopocmbIICEBI00KIIKCHUS W, M/COTIPENIENSAETCATIO
dbopmyse:
Wo:W,,'K 1 (4)
rae K—uucionceBnooxmwkeHUs (K=2—3unpunoBbIIIeHHOUBIAXKHOCTH MPOyKTa
noxoaut a0 10).

S Bblcomaooicudicenno2ociosy ,M.ONpeaeIaeTcano Gopmyie:

. (1-g), (5)

iag) .

FI[GHH-BI)ICOTa CJIOA BHAYAJICOXKHNKCHUA, M.

6 Ckopocmb6030YXaHauana0HCUNCEHUALACMUY, \W, »M/CHaXOITHU3
KPUTEPUATLHON 3aBUCUMOCTH
_Wu d " pg_ Ar y
€ u, (1400+5,22A0) (6)
I7ie 4 -OKBUBAICHTHBINMAMETPYACTHI,M.; 0 ~IJIOTHOCTHBO3LYXa,KI/M°; o

JTMHAMUYECKasABA3KOCThBO3yXa,l1a-c;Ar—3HaueHUEeKpUTepUsI Apxumea.

7 3nauenuexpumepusApxumeoaonpenensemMmnodopmyiie:
od”(p-p)-p,
R Sl S )
I1s

raep -HJ'IOTHOCTBTBepI[BIX‘—IaCTI/IH,KF/MS.

Ar=

8 Cropocmb 6030yxa Ha4aNa yHoca uacmutyy, , M/C HaXOISAT U3 CIICAYIOLIeH

3aBUCUMOCTH:
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w,d.p. A,
v T (18+0,61Af) (8)

Koumponsnvieeonpocwviuzadanus

KakoecocTosiHue3epHUCTOrOMaTepraiaHa3bIBACTCATICEBI00KUKEHHBIM?
Kak ono nocturaercs?
KakueanmnapaTsicIiceB00KMKEHHBIMCIIOSMITPUMEHSFOTCS BITUIIIEBON
IPOMBILIIIEHHOCTH?

OrnpeenuTh THAPABINYECKOE COMPOTUBIICHUE 0KIDKEHHOTO ciiost APy, ecnu
BBICOTA CJ10s B Haualie oxmxkeHus Hy=0,3 M, IJIOTHOCTh YaCTHI] b= 1200

Kr/m3, TnameTpyacTHIl d.=06 MM,CKOPOCThHAYATA0KIKCHUS\)/, =0,14
M/c, K=3.

OHpe,HeJII/ITBCKOpOCTBHa‘IaHaO}KI/I}KCHI/ISIWHI/IHa‘IaJ'IayHOCZlWHaCTI/IH
caxapa-neckKa B IpOLECCe BBICYIIMBAHUSA €0 B «KUIISAIIEM» CJIOC IIpUt= 90
0C,Ol'[TI/IMELIIbHOGIII/IC.IIOO}KI/I}KGHI/ISII<:3 ,BKBHBaHGHTHBIﬁHHaMCTp‘IaCTI/IH

d=06 MMHXIIIOTHOCTh p.= 1580kr/Mm°, g ,,:0’48* ( P u n. CM.
Ta0IHILy).
Ne
BAPHAHTA 1 2 3 4 5 6 7 8 9
t,°C 72 74 76 78 82 84 88 94 96
d.Mm 0,65 0,68 0,7 0,75 0,8 0,82 0,85 0,55 0,58
pLKF/M3 1480 | 1490 | 1520 | 1560 | 1600 | 1620 | 1640 1660 1575
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IIpakTHyeckaspadora
YCTPOUCTBOTEILIOOEMEHHOMAIIIIAPATYPBI

Lenv 3auamus: O3HAKOMUTBCS C HA3HAYEHUEM, YCTPOMCTBOM U MPUHLUIIOM
paboTHI TEMIIO0OOMEHHUKOB.

IInan  3anamua. 1 O3HakoMJIeHME C HAa3HA4YE€HHUEM, YCTPOMCTBOM U
MPUHIIMIIOM pabOThl KOXKYXOTPYyOUaTOTrO TEMI00OMEHHUKA.

203HaKOMJIEHUECHA3HAYEHUEM, YCTPOUCTBOMUIIPUHIUIIOMPAOOTHIIIIACTUHYAT
Oro TEeTI000MEHHHUKA.

3IIpakTHUEeCKHMHAYYUTCSBECTUPACUETTEINIOOOMEHHHUKA.

Pexomenoyemasnumepamypa:Kaseuxuiil . 1., KoponeBA.B.IIpoueccoiu
anmapaThl MUIIEBLIX MPOU3BOACTB. — M.: Arponpomusaat, Ctp. .

TeopeTnvyeckuecBe1eHUs

Tennoucnoav3yrowue annapamsi, TPUMEHSIEMbIC B THUIIEBBIX MTPOU3BOJICTBAX
JUTSL TIPOBEJICHMS TETNIOOOMEHHBIX MPOIIECCOB, HA3BIBAIOTCS MEen1000MEHHUKAMU.
TennooOMeHHUKH OTANYAIOTCS Pa3HOO0Opa3ueM KOHCTPYKIIUM,KOTOPOE OOBICHSET
Ha3HAYEHHUEM alllapaToB U YCIOBUSMH MPOBEAECHUS MPOLECCOB.

Ilo npunyuny Oeticmeusi meniooOMeHHUKU Oelsamcss Ha PEKylNepaTHUBHEIE,
pEreHepaTUBHBIE W CMECHUTENIbHbIE (TpajupHU, CKpyOOephl, KOHAEHCATOPHI
CMEIIICHUA U T.J1.).

B pexynepamuenvix menioodmMenHuKax TEIUIOHOCUTEIU pPa3leiCHbI
CTEHKOW, W TEIJIoTa NepeAaéTcs OT OJHOI0 TEIUIOHOCUTENS K JIPYroMy 4Yepes
pa3eAoNIyI0 CTEHKY.

B pecenepamugnvix mennoooOmenHHukax OIHA W Ta e TEIUIOOOMEHHAas
MOBEPXHOCTh OMBIBAETCS MIOMEPEMEHHO FOPSYUM U XOJIOJHBIM TEIJIOHOCUTEISIMHU.
[Ipy oMbIBaHMYM MOBEPXHOCTH TOPSYUM TEIJIOHOCHUTENIEM OHA HAarpeBaeTcs 3a CUET
€ro TEeIUIOThl, MNPU OMBIBAHUU IOBEPXHOCTU XOJIOJHBIM TEIUIOHOCUTEIEM OHa
OXJIAKJIaeTCsA, OTAaBasl TEIJIOTY. TakuM o0pa3oM, TEIUIOOOMEHHAas MOBEPXHOCTHh
AKKyMYJIUPYET TEIJIOTY FOPSYETO TEINIOHOCUTENS, a 3aTeM OTHAET €€ XOJIOIHOMY
TEIJIOHOCHUTEITIO.

B cmecumenvnvix annapamax Tniepeladyd TEIUIOTHl MPOUCXOIUT TIPHU
HEMOCPEACTBEHHOM B3aMMOAEHCTBUU TEIUIOHOCUTENIEH.

PexynepaTuBHble TeMI000MEHHHMKH B 33aBUCUMOCTH OT KOHCTPYKIUU
pa3iendloTcs Ha KOXyXOoTpyOuaTble, ThHa «Tpyba B TpyOe», 3MEEeBUKOBBIE,
MJIACTUHYATHIE, CIIMpaIbHbIE, OPOCUTENbHBIE U anmnapaThl ¢ pyOamkamu. Ocolyio
TPYIILY COCTaBIsIeT TPyOUaThie BHITAPHBIE aNIapaThl.

KoxyxoTpyOuarbie  TEIIOOOMEHHUKH  SIBASIOTCA  Hambojee  MIMPOKO
pacrpoOCTpaHEHHON KOHCTPYKIIMEH B MUILEBBIX TPOU3BOJICTBAX.

Koxyxorpy0uaTblii BepTHKAJBHBIA OJIHOXOJOBOM TEMIOOOMEHHUK C
HEMOJBWKHBIMK  TpyO4aThiMM  pemérkamu  (puc. 1, a) cocTouT U3
UUAJTUHIPUYECKOTOKOPIYCa, KOTOPBIACBYXCTOPOHOT PAHUYEHIIPUBAPEHHBIMUK
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HEMYy TpyO4yaThIMH pPEIIETKAMHU C 3aKPEeIUIEHHBIMU B HHUX TPEIOIIUMH TpyOamu.
[lygox TpyO nenuT Bech 00BEM KOpIyca TEIUIOOOMEHHHMKAa Ha TpyoOdaroe
MIPOCTPAHCTBO, 3aKJIIOUEHHOE BHYTPH IPEIOILUX TPpYyO, U MexTpyduaToe. Kkopnycy
MPUCOECIUHEHbl C TMOMOIbI OOJTOBOrO cOequHEHUs JABa JAHuma. Jlid
BBOJIaBBIBO/IATETNIOHOCUTENEHKOPITYC UAHUIIAUMETHATPpYOKU. O JUHITOTOK
TEIUIOHOCUTEIISI, HAPUMEP KUIAKOCTb, HAMpPaBIsAE€TCA B TpyOUaTOe MPOCTPAHCTBO,
MPOXOJUT MO TPyOKaM M BBIXOJUT M3 TEIMIOOOMEHHHMKA, OMBIBAET CHApYKU
rpemue Tpyobl U BBIBOJUTCS M3 KOpIyca TEIJIOOOMEHHHKa uYepe3 MaTpyook.
Tennoobmen medxncoy menioHoCUMENAMU OCYULeCMETIAemCcs uepe3 CIMeHKU mpyo.

I'peroriue TpyOBI COEMUHSIIOTCS C TpyOuaToil pemeéTkol cBapkod Iubo
pa3BasiblioBaHbl B Hel (cM. y3en b Ha puc. 1). I'peroiue TpyObl H3roTaBiInMBalOTC
U3 CTaJu, MEJIU U JaTyHHU.

lopgyasn
p WUTROCTIG
5 5 4
Ysen A
flap p
4
o .
. Ll
6 \£ 2 787
Yaen [7‘2
» - J s ( ——
- a o
g | ﬁ
L]
.uu.J 4 ;;;
5
4
Xonodnas
mudrocmes

Puc. I CxemasepmuxanbHo2000H0X0008020K0HCYXOMPYOUAMO2O0MENIO0OMEHHUKAC
HENnoOBUICHLIMU MPYOUAmMbIMU peuemkamu (a) u pasmewerue mpyo
empyouamotipewemxe (0):
1-kopmyc;2-TpyOuaTaspenierka;3-rpetomasrpyoa;4-narpyook;S—muuiie; 6 -
oropHas Jiana; 7 — 60JT; 8 - MPOKIIaIKa.

IlnacTuHYATBLIH  TemI000MeHHMK. [liacmunuameie  meni00OMeHHUKU
ucnonv3ylomcs B KadeCcTBE  HarpeBaTeleld, XOJOAWIBHUKOB, a  Takke
KOMOMHHMPOBAHHBIX TEINIOOOMEHHUKOB ISl TIAaCTEPU3AIMM, HAIIPUMEP MOJIOKA, H
cTepwim3anuy  (Meacchl). OTH TEIUIOOOMEHHHUKH MOXHO CcOOHpaTh B BHUIE
MHOTOCTYIIEHYAaThIX arperaTos.

Ilnacmunuameie  mennoobmennuxku  KOMIIAKTHBI, 00jamaeT  OOJIBIIOH
IJIOMIAIBI0 TOBEPXHOCTH TEIUIONEpPEeIadynd, 4YTO JIOCTUTAeTCs TodpHUpOBaHUC
TIJIACTHH.

OTH TETUIOOOMECHHHMKH M3TOTaBIMBAIOTCS B BUAC MOIYJICH, U3 KOTOPHIXMOXKET
ObITb COOpaH TEMJIOOOMEHHUK C IUIOMIAJbI0 TMOBEPXHOCTH TEIUIONEpeayH,
HEOOXOAMMOM JIJIsI OCYIIIECTBICHUS TEXHOJIOTHYECKOTO IpoIiecca.
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K neoocmamxam OTHOCSATCSA CJIIOKHOCTh HM3TOTOBJICHHS, BO3MOXKHOCTH
3a0MBaHUS TOBEPXHOCTEW IIJJACTUH B3BEHICHHBIMU B KUJKOCTU TBEPJbIMU
YaCcTHUIIAMU.

Ilnacmunuamole meni00OMeHHUKU MOHTHUPYIOTCS Ha paMe, COCTOAIICH U3
BEPXHETO0 M HIDKHETO HECYIIUX OpycoOB, KOTOpbIE COEIUHSIOT CTOUKY C
HENOABWKHOW TUIMTOM. [10 HampaBISOIIUM CTSKHBIM IINMUIBKAM MEPEMENIACTCS
MOJBWKHAA IUIMTA. MEX Iy TOJABUKHOM U HEMOABUKHOW IUIMTAMHU PACIIONaraeTcs
MaKeT CTaJIbHBIX IITAMIOBAHHBIX TOPPUPOBAHHBIX IIACTHH, B KOTOPBIX UMEIOTCS
KaHAIbl Il MPOXOJa TEIUIOHOCUTENEH. YIUIOTHEHUE IUIACTUH JOCTUTAETCS C
MOMOIIIBIO0 3ariTyOJICHHBIX MPOKIANOK, KOTOPBIE MOTYT BBIJIEPKUBATh BBICOKHE
paboune naBieHUs. TEIJIOHOCUTENM K KaHajlaMm, OOpa30BaHHBIM IIJIACTUHAMH,
NPOXOJAT TI0 YEPEAYIOIIMM KaHajaM CKBO3b PAa3JEiCHHBbIE MPOKIIAJIKaAMU
OTBEPCTHS.

Ilpunyun oeticmeus niacmuHuamozo menio0OMeHHUKA TIOKa3aH Ha CXEMe,
KaK BUJHO M3 ITOW CXEMbI, TEIUIOOOMEH MPOUCXOJIUT B MPOTHUBOTOKE, MPUYEM
KQXbIM TETIJIOHOCUTEID JIBUXKETCS BJIOJIb OJJHOM CTOPOHBI MIJIACTUHBI.

Bxod
© "\ mexnonozuvecxou
cpedsi

1 [ | \ 2
7 Boixod
T 7 menagHocu-
\N\ [ / mens
=
=
—|
Z ‘
6 Z —3
\\ Z

T O

— ; Bxod
= mennoNocy-
° By mena

5 - A7 - Beixad
: mexHonoau -
O yeckou
sudrocmu

Puc. 2[InacmunuamuiiimeniiooOmMeHHuK

1 - BepxHuil Hecymumii Opyc; 2 - HEMOABIKHAS IIJIMTA; 3 - MJIACTUHA; 4 - TOJBM)KHAS TUIUTA; S -
HIDKHUHN Hecyluit Opyc; 6 - HanpaBistomas CTsKHAs! IIHIIbKA.
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CXEMD PRSOMOl MARCTMEYAMOTA

THEDADDME NN KA
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B nacmepuzayuonno - oxaadumenvHou Yycmanoeke WCXOAHOE MOJIOKO
MOJAeTCsl B CEKIUIO pereHepanuu I, re OHO HarpeBaeTcs B pe3ysbTaTe
OXJIAXKJCHUS YK€ MacTepU30BAHHOTO  MOJOKA, YXOASIIET0 W3  CEKIUH
nacrepuszanuu 1, uepes BeiiepkuBarens V. 3aTeM U3 ceKuu [ MoJIOKO mocTynaer
B cekuMio mactepuszauuu II, rie oHo HarpeBaercs ropsiueit Bogoit o 76-79 °C.
Janee B TedueHue 20 c. MOJIOKO MTPOXOJIUT uepe3 BblaepkuBatenb V. Ilocie

YaCTHYHOT'0 OXJIakKAeHUs Bogor B cekmuu 111, oHo oxmmaxknaercs B cexuuu IV 1o 4
°C nenstHOM Bozoii. TemriepaTypHbIi rpaduk U300pakeH Ha CXEME.

“’\\i‘if‘

PacuerHbiedopmyJibl
1 OcnosnoeypasnenuemennonepedauuoniycmanosuguiecocsanpoyeccaQ,

Bm
Q=K-F-ot, 1)

e Q-KOIMYecTBOIepe1aHHONTEIIOTEL, BT; F-I101aJbH0OBEPXHOCTH TEMIO00MEHa,
m?; K — kosdpunument tennonepenauu, Br/(m?-K);
oOt-pa3sHOCTBTEMIIEPATYPMESKTyCpelaMi—IBIKyIascunanporecca, K.

2 TennosasnaepysxaQ,Bronpenensercsano hopmyiie:

Q=G-c-(t,~t) % )
raey-Ko3QPUIKEHT,yYuThIBAIOIIMHTIOTEPUTEIIAIPUHATPEBAHNUMY,
¥=1,03+1,05;G- KOJIMUECTBO MepepadaThiBaeMOro B 000rpeBaeMoM ammnapare
IPOYKTa, KI/C; € - TEIIIOEMKOCTh IIepepadaTbiBaeMoro npoaykra, Juxk/kr-Kp
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-COOTBETCTBEHHOHAYAJIbHAIMKOHEYHASI TEMIIEPATYpbIIIepepadaThIBAEMOT0 IPOAYKTA,
°C

3 YucnocexyuiiemenyioobmenHuKen, T.ONpeeNsIeTcsIno Gopmye:
I_

T ed ®3)

|-nuHaogHOr03NeMenTa,M; dep-TuaMeTpTpyOo,M.

Koumponsnwvieeonpocwiuzadanus

=

KakknaccupunupyroTcaTersiooOMeHHUKUTTOTPUHITUITY ICUCTBUS ?

2. KaxkocymiecTisiercs Temio00MeHB peKynepaTUBHbBIX, pETeHEPATUBHBIX U
CMECHJIBHBIX TEIIOOOMEHHUKAX ?
KakycTpoeHOoTHOX0T0BBIMKOXKYXOTPYOUaTHIA TEINIOOOMEHHUK ?

KakoBo Ha3HaueHWe IIIACTUHYATHIX TEIUIOOOMEHHUKOB B  ITHIICBOM
npombinieHHOCTH? Kakue J0CTOMHCTBA ¥ HENOCTATKH  MPUCYIIU
IJJACTHUHYATHIM TETII000OMEHHHUKAM ?

d. Onpedenumsv nOGEepXHOCMb HaAzpedd U 4ucio cekyuil (3JIEMEHTOB)
TEIJIO00MEHHAs TUIa «TpyOa B TpyOe» NI HarpeBaHUs BOJBI B KOJUYECTBE
G=1 kr/c ort,=15 °C not,,=65 °C ¢ ropa4nuMu KOHJIEHCATOM, JBHKYIIUMCS

B w

B MEXTpyOHOM mpocTtpancTBe. Termmoémkocts Boabl C,=4174 Jlx/kr-K.
Kosdppuiment Ttemnonepenaun K=1431 Br/(M?>K). Cpenssis pasHOCTS
temnepatyp B TemnooomMeHHuke At=40 °C. [uametrp Tpy0dc,=36,5 MM,

JUIMHA ojtHoro ’1emenTtal=3,0 m.
Xonodnas
mudracms

I

Oxnamdennas r 2 J
MuGrecms

g =g
——

T o

lopsyas  Hazpemas
mud;acmb WUGKOCMb

Tennoo6menunk tnna «tpy6a B Tpy6e»:

NepapuanTa 1 2 3 4 5 6 7 8 9
t,.°C 10 12 14 16 18 20 15 16 17
{,,,°C 52 54 56 58 60 62 64 66 68
At,°C 35 36 37 38 39 40 42 44 46
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IIpakTHyeckaspadora
YCTPOMCTBOMACOOBMEHHOMAIIIIAPATYPBI

Lenv 3ansamus: O3HAKOMHUTBCS C HA3HAYCHHWEM, YCTPOMCTBOM W MPHUHIIMIIOM
paboThl MACCOOOMEHHUKOB.

IInan 3ausamus. 1 O3HaKOMIIEHUE C HA3HAYCHUEM, YCTPOMCTBOM HUITPHHIIMIIOM
paboTHl aACOPOLIMOHHBIX YCTAHOBOK MEPUOINYECKOTO U HETPEPHIBHOTO IEHCTBUSI.

2 O3HakOMJIEHWE C Ha3HAY€HUEM, YCTPOMCTBOM U MPHUHIMIOM pabdOThI
MOBEPXHOCTHOTO abcopobepa.

3 O3HakOMJIEHHE C Ha3HAYCHHWEM, YCTPOWCTBOM W MPHUHIUIIOM pPabOTHI
IJICHOYHOT'0, paclbUIMBaOIIero abcopoepa.

Pexomenoyemasn numepamypa: Kaseuxuit I'.J]., Koponer A.B. Ilpouecce u
anmnapartbl MUIIEBBIX MPou3BOACTB. — M.: Arponpomusnar, Ctp. 320 - 324, 234 -
236.

TeopeTnvyeckuecBeaeHUs
Octogenbienonsmus

Maccoobmennvimu  npoyeccamu  Ha3bIBAIOT — TaKUE  TEXHOJIOTHYECKUE
IPOIIECChI, CKOPOCTh MPOTEKAHUSI KOTOPBIX OMPEIEISIETCS CKOPOCTBIO TIepeHoca
BelecTBa (Macchl) W3 OMHOHM (ha3bl B APYTYI0 KOHBEKTHBHOW W MOJICKYJISIPHOM
muddys3ueri: abcopOius, MeperoHka W peKTUPUKANMSA, HKCTPAKIUsA, CYIIKa,
aJIcopOIIsl, KpUCTAUIA3AIHS U JP.

JIBIOKyIIEH CHIION MacCOOOMEHHBIX TPOIIECCOB SIBISIETCS Pa3HOCTh MEXITY
paboueii 1 paBHOBECHOW KOHIIEHTPALUSIMH HIU HA00OpPOT. DTO 3aBHCHT OT TOTO,
KOTOpast U3 YKa3aHHBIX KOHIIEHTPAIUN OOJIbIIIE.

Anmapatsl,BKOTOPBIXITPOTEKAIOTI THITPOIIECCHI, HA3bIBAIOTCS
MACCOOOMEHHBIMU.

1Ancop6epbincxemMbiaicOPOLMOHHBIX YCTAHOBOK

Ancopbepbl TI0O OpraHuM3alldd  Mpolecca JCIWTCS Ha  anmapartsbl
MEPHUONIECKOTO U HEMPEPHIBHOTO JICHCTBUS.

AncopOepbl NMEPHOAMYECKOr0 JAeWCTBHSI OBIBAIOT C HEMOABWKHBIM H
TICEBJIO0KMKEHHBIM CJI0eM, ajicopOeHTa. J[JIT OYMCTKH pacTBOPOB B CIIUPTOBOM U
BOJOYHOM IIPOM3BOJICTBAX NPUMEHSIOTCS TaKHE EeMKOCTHBIE anacopOephl ¢
MEXaHUYCCKUM ITePEMEIIMBAHUCM.

Bepmuxanvnuiit yununopuueckuii aocopoep (puc. 1) sBisercs Hamboee
pacIpoCTpaHECHHON KOHCTPYKIIMEH afcopOepoB nepuoduuecko2o 0eticmaeusl.
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Hapoewoeaﬂcmecza

Aodcopbenm | Adcopbenm
' > /’
4 \
Adcopoenm 2 "
o =
)
llan -
J

Puc.14A0copbep chenoosudsxcHvimcioem adcopbenma
1-xkopmyc;2 -KOJTOCHUKOBAspEIIETKAa;3-KOIbIeBasITpyOa;4—aacopOeHT.

Croit TpaHyJIMPOBAHHOTO aJCOpOEHTA 3arpy’KaeTcs Yyepe3 BEpXHUE JIOKH Ha
KOJIOCHUKOBYIO pEIIeTKy. BBIrpy3ka ajacopOeHTa NpPOUCXOIUT dYepe3 HIKHHEC
moku. Takue angcopOepsl HCIOIB3YIOTCS I aJCOpPOIMOHHOM  OYUCTKHU
1apora3oBbIX CMeCed WM JKUIKMX pacTBOpPOB. LIS mojavym MCXOIHBIX CMeced W
ocTporo mapa azacopbep CHaOKeH COOTBETCTBYIOIIMMH IITylepamu. McxomHas
KHJIKasi CMECh, KaK TPaBHUJIO, TOJACTCS CHHU3Y BBEPX Uepe3 KOIBIEBYIO TPYyOy.
[Tapora3oBasi cMech MOXKET TOJaBaThCsl U CBEpXy BHHM3. B 3ToM ciydae mpu
necopOIry OCTPHIN Tap MOIACTCS Yepe3 KOJIBIEBYIO TPYOy.

Ilpoyecc 6 npeocmaenennom aocopbepe TIPOXOAUT B UETHIPE CTAAUU:
azicopOLus, 1ecopOIus, CyIIKa, OXJIaXIeHUEe aIcopOeHTa.

[Tocne otpaboTkm ajcopOeHTa BO3HUKAET 3a7ada pEreHepamuy CJIos
norJIoTuTeNs. [Jecopbyus aocopbouposannozo eewjecmsa U3 aacopOCHTA SBISCTCS
HEOOXOAMMOMN CTaIUeH TEXHOJIOTUUYECKOTO MPOoIlecca, KOTopas pelaeT JIBe3a auu:
W3BJICUCHUE BEIIECTBA U PETeHEPAIINIO alcCOPOCHTA.

OcHOB8HbIM MemoOdom OecopOyuu SBISETCS BBITECHEHHWE W3 aJcopOeHTa
MOTJIONIEHHBIX KOMIIOHEHTOB C TIOMOIIBIO BEIIECTB, HANMPUMEP HACHIIIEHHOTO
BOJSHOTO TMapa, OO0JafaronIux JIy4Iied ajcopOIMOHHON CIIOCOOHOCTRIO. Jms
YBEJIMYEHHSI CKOPOCTH JECOPOIMH MPOIECC YacTO MPOBOMAAT TPHU TOBBIMIEHHBIX
TEMIIEPATypax.

e ‘Waa azenm
joiatyintcd

Kexodwan
cMECs

e "Jdimpﬁmm sy
Saentint Ioeowui | Fi i
azenm
A

|

|| Xoxdencam
R

—4

Puc.200nocmynenuamuliiadcopbepnenpepvieHo2o Puc. 3 Aocopbep c
0eliCmMBUACTICEB8000HCUNCEHHBIM CTOEM OBUNCYIYUMCSL cnoem
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aocopbernma

AzcopOepbl HenmpepbIBHOIO JeMCTBUS ObIBAIOT C ABMXKYIIUMCS IUJIOTHBIM
WM TICEBAO0KIKEHHBIM CJI0EM aJIcOpOeHTa.

Aocopbepovl ¢ 0BUNCYWUMCSL CTIOeM 3ePHUCIO020 a0copbeHma TPENICTABIISIIOT
coOOl TMoyible KOJOHHBI C TEPEeropoAKaMyd M TMEPETUBHBIMU MAaTPyOKaMH U
anmnapartbl C TPAHCIIOPTUPYIOUIUMHU TIPUCTIOCOOICHUSIMH.

Oonocmynenuamulii aocopbéep ¢ NceeoOOHCUNCEHHBIM C10eM TIOKa3aH Ha
puc. 4. OH npeacTaBigeT cCOO0M NUIMHAPUIECKUN BEPTUKAIBHBIA KOPIYC, BHYTPU
KOTOPOTO CMOHTHPOBAHBI razopacnpeenuTenbHas perieTka u
IbUICYJIaBIIMBAIOIIEE YCTPOMCTBO THUMA IMKIOHA. AJICOPOEHT 3arpyxkaercs B
anmapar cBepXy uepe3 TpyOy M BBIBOAUTCS uepe3 TpyOy cHuzy. Hcxonnas
napora3oBas CMECh BBOJUTCS B ajgcopoep npu CKOpPOCTH,
PEBBIIAIOIEHCKOPOCThHAYATIATICEBIO0KUKEHUS, ITO]T
ra3opacrnpeeUTeNbHYIOpeIIeTKyuyepe3 HIKHUNA MaTpyOoK, a BBIBOJUTCSA Yepe3
BEpPXHUI NMaTpyOOK, MPONIs MPEBAPUTENIHHO MbUICYIABIMBAIONIEE YCTPOMCTRO.

Aocopbenm

|

Aocopbernm

Puc.400nocmynenuamuiiiadcopbepHenpepbigno2o0eticmsus ¢
NCEeBO0ONCUINCEHHBIM CILOEM.:
1-mpuIeYTaBIMBAIOIIECYCTPONCTBO;2—Ta30paclpeie/IuTeIIbHAsIPEIIeTKA; 3 —
KOPITYC.

2 Konctpyknuunadcopoepon

Ab6copbyua TIpoTEKaeT mMa MOBEPXHOCTU paznena ¢asz. [losromy abcopOeps
JIOJKHBI UIMETh PAa3BUTYIO MMOBEPXHOCTh KOHTAKTa (a3 MEXKy Ta30M MKHUIKOCTHIO.
Ilo cnocoby obpazosarus 3moti nogepxHocmu adCcopOepbl MOKHO pa3JaeiuTh Ha
CJICTYIOIIIHE 4EeThIpE OCHOBHBIE TPYIIIIBI: NOBEPXHOCMHDbIE u
NJIeHOYHbIe;HACAO0UHble, BROTOPBIXIIOBEPXHOCTHIOKOHTaKTa(pa3IBISIeTCS
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MOBEPXHOCTh  pacTeKalomieiics 1O  CICeHUMATbHONW  HACaAKe  KHUJIKOCTH;
bapbomasicuvie abcopOepbl, B KOTOPBIX MOBEPXHOCTh KOHTAaKTa (a3 co3gaetcs
MOTOKAaMM Ta3a (mapa) W KUAKOCTH; pacneliusarowue adcopOepbl, B KOTOPBIX
MOBEPXHOCTh KOHTaKTa (pa3 co3/1aeTcsi BCIECACTBUE pa3OpBI3TUBAHUS KUIKOCTH.

B mnoBepxHOCTHBIX afcopdepax ra3 MPOMYCKAETCS TOJ TMOBEPXHOCTHIO
ABWKYIICHCS KUAKOCTH. Tak Kak B MOBEPXHOCTHBIX abcopOepax MOBEPXHOCTH
KOHTakTa (a3 HeBeIWKa, TO YCTAaHABIMBAIOT HECKOIBKO IOCIEI0BATEIHHO
COCMHEHHBIX aNmnapaToB, B KOTOPBIX ra3 M XKHUAKOCTh JBUKYTCS MPOTHBOTOKOM
apyr K apyry. Ha puc. 5 mokazan opocumenvhulit abcopéep M3 TOPU30HTATBHBIX
TpyO, BHYTPU KOTOPBIX MPOTEKAET KUAKOCTh, a MPOTUBOTOKOM K HEH ABMIKETCS
ra3. YpoBeHb JKHIKOCTH B TpyOax TOIJEPKUBACTCS C TIOMOINBIO MOpOTa.
Oxnaxnenue abcopOepa MPOUCXOANT C TOBEPXHOCTH OPOIIAEMON HKHUIKOCTH.

Oxnamdaroman
Foda |

Puc.5Ilosepxnocmusiiiabcopoep.
1-pacnpenenurens;2 —Tpy0a;
3 — mopor.

JIJisi paBHOMEPHOTO pAaCTpEeICHUs] KUJIKOCTH 10 TOBEPXHOCTSIM TpyO
YCTAHOBJIEH 3y04aThlil pacpeeInTeNb.

IlneHounbie abGcopOepbl Oosice KOMHAKTHBI W A(P(PEKTHBHBI, YeM
MOBEPXHOCTHBIE. B nIeHOouHbIX abcopbepax nogepxHoCmvlo Koumakma @a3z
ABNIAEMCA NOBEPXHOCMb cmeKalowell nienku dcuokocmu. K abcopbepam 3Toro
TUNIA OTHOCATCA mpybduamvle annapamosi, B KOTOPHIX >KHUIKOCTb CTEKAeT IO
BHEITHEH MOBEPXHOCTU BEPTUKAIBHBIX TPYO CBEPXY BHH3, a Ta3 MOAACTCS CHUBY
abcopOepa MIPOTHBOTOKOM CTeKaromen TJICHKE; abcopOepsl c
IJIOCKONApaIeIbHOW WJIM  JIICTOBOM Hacaakol; abcopOephl ¢ BOCXOJSIICH
IIJICHKOM.

A
Mudxocms i i
- a
YYREa 1
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2
~J

MuFxecrms
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Puc.6lnenounsitiabcopbep: 1-tpybda;2—pacnpenenuTenTbHOCYCTPOUCTBO; 3 —
IUIOCKOTIapaJuIeIbHAs HAacaIKa.

PacnbuiuBawmmeadcopoepbIpadoTalOTIIONPUHIIMITYKOHTAaKTada3Bpe3yibTaTe
pachbUIMBaHUS WM pa30pbI3TUBAHUS KUJIKOCTH B TA30BOM MTOTOKE.

[IpocTelmuMnpruMepoMpacibUIMBAIOIINXa0COPOESPOBSBIISICTCAIONBIHN
pacnsliusarowunadcopoepcMexannieckuMupopcynkamu(puc. 7).

Mudnocms

e
B&

VLT

Mudxocms

Puc.7Pacnviiusarowuiiabcopboep

Haubonpmue kodpduiMeHTsl Maccomnepenayd HMEIT MECTO B MOMEHT
pacCTbUICHUS KUAKOCTH, & 3aTeM OHH PE3KO CHIIKAIOTCS BCIICICTBUCKOAICCIICHITHH
Kareib U YMEHBIICHUS TIOBEPXHOCTH (Pa30BOro KOHTAKTA.

YacTodopcyHKHnyCcTaHABIMBAIOTCIIOBCEHBBICOTEA0COpOEA.

Pacnvinusarowue abcopbepvt TPUMEHSIOTCS ISl aOCOPOIMU  XOPOIIIO
pPacTBOPUMBIX Ta30B.

KOHIMpOJlebléKOI‘lpOCbl

1. Kakune  koHcTpykmmm — abcopObepoB  MPUMEHSIOTCA B MHIIEBOM

MPOMBIIIIIEHHOCTH?

UTosBIsETCATIOBEPXHOCThIOKOHTAKTa(pa3BIIIEHOYHBIXa0copOepax?

Buem3akitoyaeTcanpuHIMIPaOOTHITOBEPXHOCTHOTOa0CcopOepa?

Kaxue koHCTpyKIMH acopOepoB MPUMEHSIOTCS JIsl OYUCTKU PAaCTBOPOB B

MTUIIEBOW MPOMBIIUICHHOCTH?

5. KakunekoHcTpyKImmuaacopoepoBIPUMEHS IO TCATSIOUNCTKUTA30BBIX
BBIOPOCOB?

6. BueMzaxmogae TeApuHITUTIPAO0THIaIcOPOEepaACHETOABHKHBIMCIIOEM
afcopOeHTa?

o
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B uyem 3akmiouaercss npuHOMO PpabOThl OJHOCTYIIEHYATOro ajacopoepa
HETPEPBIBHOTO JCHCTBUS C TICEBIOOKUKEHHBIM CIIOEM?
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IIpakTyeckasipadora
HNEPEMEHNINBAHHUE

- -y
o o g 1 ¢ o
4 e + Ea—
3

A
|

THEE

&

LI L L

T

M

!

=" Ren

Puc. 13asucumocmokosghpuyuenmamowpocmulK

OM3HAYEHUARg,

mf

57



Puc.2I'eomempuueckuexapaxmepucmukumewanoxk(k puc.1)

1 —JIByxmnomacTHas0e31meperopo0KMeIaKka;

2 -JIByXJIONIaCTHAsICYETHIPHMSTIEPETOPOIKAMUMEIIIAIKA;

3 —IIponemnepuasmernnanka;

4 —TIponemnepHasmerankaBauddyzope;

5 —TypOuHHasMemanka;

6 -OTKpBITasATypOMHHASICIIECTHIOMIIO CKUMUAIOTIATKAMUMEIIIAJTKA.

MomnocTs, noTpednseMasmenankoiBpadouninepuoa\ ,(BBt), onpenensercs:
N~V UTIP 3 (1)

rae d - guaMeTrp MemanKd, M; N - YacToTa BpalleHUs Memaiakh, ob/c; p-
IJIOTHOCTh KUAKOCTH, Kr/M%; Ky — ko3(p@pHIMEHT MOmHOCTH (Ui MOJENBHBIX
memanok Ky Haxonar no rpaduky puc.l B 3aBUCUMOCTH OT TUTIA MEIIAIKHA PHC. 2
u Kputepus PeitHonbaca A1 MEIIaiKu).
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OBPATHBIHOCMOCHYJIbTPA®UJILTPAIIASA

Obpammnblii. ocmMoc — 3TO CHOCOO pas3jielieHus pacTBOPOB MYTEM HUX
bunpTpoBaHUA TOJA  JABJICHUEM  4Yepe3  IMOJYNpPOHHUIIAeMble  MeMOpaHBI,
MPOMYCKAIOIINE PACTBOPUTENIL U 3aJCPKHUBAIOIIME MOJICKYJIbl WA HOHBI
PacCTBOPEHHBIX BEIIIECTB.

VavmpagunvmpayuerinazpiBaeTcAnponeccpasaeieHus, PpaKkiuOHUPOBaHUs U
KOHIICHTPUPOBAHHUS PACTBOPOB C IMOMOIIBIO IONTYNPOHUIIAEMBIX MeMOpaH. [Ipu
ATOM J>KUJIKOCTh HEMPEPHIBHO MOJAETCs] B MPOCTPAHCTBO HaJ MEMOpaHOW MO
nasiaenueM 0,1-1,0 MIIa.

[Ipu  ynbpTpaduabTpallud WCXOIHBIA  PacTBOpP pas3AciseTcs Ha JBa
NPUHIMIIAATGHO  HOBBIX  MPOAYKTA: HHU3KOMOJEKYJSApHBIA  (GUiabTpaT) U

BBICOKOMOJICKYIISIPHBINA. DUIBTPATIPOXOIUTCKBO3BMEMOPAH YNy TAISETCS Yepe3

JPEHAXKHYIO CUCTEMY, a BBICOKOMOJICKYJIIPHBIN MPOAYKT KOHIICHTPUPYETCS.

VY npTpad b TPaIUAIO3BOIACTBBACIATHMOJIOYHBICOCTKUU3BTOPUYHBIX MTPOTYKTOB

MOJIOYHOH TIPOMBIIIJICHHOCTH U IICGHHBIC BEIIECTBA W3 JIPYTUX

IUIICBBIX PACTBOPOB, TIOJyYaTh JIOMOJHUTEIBHBIC PE3CPBBI  MPOM3BOJCTBA
POYKTOBITUTAHHMSL.

[TpumeHeHne MEMOpPaHHBIX TPOIECCOB B THINEBONW TEXHOJOTHHU ITO3BOJISCT
3HAYUTEIBHO CHU3UTH DHEPrOEMKOCTh MPOIECCOB 00E3BOXKUBAHUS (PPYKTOBBIX U
OBOIIHBIX COKOB, CHpOIIOB, O3KCTPAKTOB 1O CPaBHEHUIO C IMPOIIECCAMHU
BBIMIAPUBAHUS WM BBIMOPAKHUBAHUS, YIYUYIIMTh Kauye€CTBO U TOBBICUTH BBIXOJ
MOJTy4aeMbIX MPOJTYKTOB.

Hampumep, BbIXon (QPYKTOBBIX COKOB U3 HCXOJHOTO TMPOJAYKTa IMpHU
yIabTpadUuIbTpauy yBenuuuBaercs 10 95+99 %.

VYabrpadunbTpanuent  00€3KUPEHHOTO  MOJIOKA  MOJYYarOT — MOJIOYHBIN
KOHIIEHTPAT, KOTOPBIN HCIOJb3yeTCsS B MPOU3BOACTBE PA3NIMUYHBIX BHUIIOB CHIPOB,
TBOPOXXHBIX MacC M KHCIOMOJIOYHBIX TMPOAYKTOB, YTO YBEIUYMBAET BBIXO]
POIYKITHH.

VYabTpadunbTpaiius ChIpOro CaxapHOTO COKa MO3BOJISIET MOJTYYUTh YUCTBIM,
CBOOOJHBIM OT KOJUIOMAOB  (UIBTpAT, WAYINIMA  HEMOCPEJCTBEHHO Ha
KPUCTAJIA3AIUIO CaXapo3bl.

VYabpTpadunbTparus ycrnemHo 3aMeHseT nacrepusainuio nusa. [Ipu stom u3
MMBa YJAISIOTCS OaKTepUH M BEICOKOMOJIEKYJISIPHBIC BEIIECTBA, YXYIIIAIONIUE €ro
Ka4eCcTBO W CHIKAWIue CcTabuibHOCTh. CTOMMOCTH 00pabOTKM  IHBa
yinbTpaduabTpanuen B 2,5 pa3a HIKE, YeM MacTepu3aluei.

OO0paboTka BUHOTPAJHBIX BHH OOpPaTHBIM OCMOCOM TIO3BOJISIET PEIIUTh
Bonpoc ux crabmnm3anuu. [lpm wcmoap30BaHWM OOpPaTHOTO OCMOCa dYepes
MeMOpaHy MPOXOAAT BOJAa W STUJIOBBIA CIHPT, & MOHBI Kajdus U BUHHAS KUCJIOTa
OCTafOTCs B KOHIIEHTPATE, U3 KOTOPOTO HHTEHCUBHO BBINA/1a€T BUHHBIN KAMEHbD.

[Tocre ¢uabTpOBaHMSI KOHIIGHTpaTa €ro CMEMIMBAIOT C (UIBTPATOM, HYTO
MOBBIMIAET €r0 CTAOWIBHOCTD Ha JUTUTEIBHBIN CPOK.
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OOpaTHBIM OCMOCOM KOHIICHTPUPYIOT SUYHBIH Oemok. Ilpm 3TOM He
MPOUCXOUT JICHATYPUPOBAHHUS TPOTEHHOB M TMOJYYAalOT SIMYHBIA OEJOK ¢
conepxkannem 10 30 % mpoTenHOB.

Teopemuyeckue = OCHO8bl  pazoenenusi  OOPAMHLIM ~ OCMOCOM U
yrompagurempayuei. B OCHOBE MeTolla pa3lelieHHs] PACTBOPOB OOpPATHBIM
OCMOCOM JIEKUT SIBJIEHME CaMONPOMU3BOJBHOTO IEPEXO/Ja PACTBOPHUTENS dYepes
MOJTYNIpOHUIIaeMy10 MeMOpaHny B pactBop (puc.l). Ecnu naBneHnue HaJ pacTBOpOM
HUKE OCMOTUYECKOTO (p < ), TO pacTBOPUTEIh OYJET MEPEXOAUTh B PACTBOP A0
JOCTHXKEHUSI OCMOTHYECKOTO PABHOBECHUS B CUCTEME.

MonynpoHuyaeman MembpaHa

P<7z'/, ; \\ID=7I p_ff__

S B |' I
— ZHO0 - p 4 Pacmeop P Pacmeop
o - |- |.: AN
yhpngest R v —_ﬂl‘ :
Boda | pacmeop [ H0 1 = o i
e ; —_—B_od__{" A e
__HO] Boda ' 1 1,0 .- =i
£ - — — - —HO
] N B
== fs ™ e b (7

Puc. 1 Cxemapa3zoenenusipacmeopaodpamuuvim ocmMocom

PaBHOBECHOE COCTOSIHME HACTYIAeT, KOrjJa THUAPOCTATUYECKOE aBJICHUE
MEXK1y PacCTBOPOM M PACTBOPHUTEIIEM, OMPEAEIIIEMOE Pa3HOCTbIO YPOBHEU, CTaHET
PaBHBIM OCMOTHYECKOMY JIaBJICHUIO (P = 7).

Ecnu nocne nocTuXeHus OCMOTUYECKOI0 PaBHOBECHSI CO CTOPOHBI pacTBOpa
NPWIOKUTH JaBJICHUE, MPEBBIIIAIONIEe OCMOTHYECKOE (P > 71), TO PaCTBOPUTEIIH
HAYHET MEePEeXOJNTh U3 pacTBOpa B 0OpaTHOM HarpaBjeHuU. B aToM ciryuae Oyzaer
UMETh MECTO OOpaTHBIH ocMoc. PacTBopuTens, MpOIISAMHA Yepe3 MeMOpaHy,
Ha3BIBAIOT UILMPAMOM.

JIBmxytieicumoimpoiieccaodpaTHOro0CMOCasBIIICTCATIEPETIa I IaBICHHS
Ap = p — @, TIe p — U30BITOYHOE JABJICHHE I10J] PACTBOPOM; T - OCMOTHUYECKOE
JaBJICHUE PaCTBOPA.

Ecnu B mporecce 06patHOro ocMoca Habmt01aeTesi HEKOTOPBIN mepexoauepes
MeMOpaHy pacTBOPEHHOTO BEIIECTBA, TO MPHU PaCUETe JBIDKYIIEH CHUIIBI CIEAYET
YYHUTHIBATh OCMOTHYECKOE JaBJICHHE (PUIIbTpaTa, MPOIICANIETO Yepe3 MeMOpaHy.
Torma Ap =p — (m1—m2) =p — Am.

Jist mpuOIMKEHHOTO pacyeTa OCMOTHYECKOTO JIaBIICHUS MOXET OBITh
ucrnosib3oBana ¢popmyna Baut-I'opdpamt=x x R x T,

rIeX—MOJIbHAS I0JISIPACTBOPUMOTroBelecTBa; R

— ra3oBas MOCTOSIHHAS;

T—abcomoTHasTemnepatypapactopa, K.

OcMoTHYecKHe  JIaBIEHHSI  pacTBOPOB  MOTYT  JIOCTUraTh  JIECSITKOB
Meramnackainei. JlaBieHue B 0OpaTHOOCMOTHMYECKHUX YCTAHOBKAX MJOJKHO OBITh
3HAYUTEJBHO OOJIbIIIE OCMOTHYECKOr0, TaK Kak J(PEGEeKTUBHOCTH TmpoIiecca
OnpeieNaeTCs] IBIKYIIEH CHIION — pa3sHOCTHIO MEXKIY pabOYUM U OCMOTUYECKUM
nasnenueM. Tak,HarpuMep, IPUOCMOTUYECKOM,1aBICHUMMOPCKOW BOIBI,
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comepxkamen 35 % coumeit, paBHom 2,45 MlIla, pabouee pgaBiecHUE B
ONPECHUTENBHBIX YCTAHOBKAX JIOJKHO COCTaBIATH okoo 7,85 MIla (80 atm).

VnaprpadunpTpalrio MNPUMEHSIOT IS pa3felieHuss CHUCTEM, B KOTOPBIX
MOJIEKYJIIpHAsi Macca PaCTBOPEHHBIX B PACTBOPUTENE KOMIIOHEHTOB 3HAYUTEIBHO
MPEBBIIAET MOJIEKYJIAPHYI0 Maccy pacTBopuTens. [lnga pasgeneHus BOJHBIX

PacTBOPOBYJIbTPAPUIBTPALUIOTIPUMEHSIOT, KOT 1apaCTBOPEHHBIEKOMITOHEHTHI

uMerTMoeKyspaytomaccyS00uBbiiie. [ Bk yie HcuiaonyabTpaguiibTpauuu
ABIIAETCA ~ pa3HOCTh  pabodyero U arMmocdepHoro  napieHus.  OOBIYHO

yIAbTpadUIbTPALMIONPOBOAATIIPUHEBBICOKUX IaBIeHUX, paBHbIX0, | —1,0MI1a.

Viempagurompayus npomexaem noo oeticmsuem nepenada 0asieHuil 00 u
nocie Memopambi.

Membpanvl0o11cHb1001a0amMbCAeOYIOWUMUCBOUCTNEAMU.

—  BBICOKOWPA3ENs0mEencnocoOHOCThIO(CENEKTUBHOCTHIO);

—  BBICOKOWYAEIBHOUMPOU3BOIUTENBHOCTHIO(TIPOHUIIAEMOCTHIO);

—  TIOCTOSIHCTBOMCBOMXXApaKTEPUCTUKBITPOLIECCEIKCILTYaTAIIH;

—  XMMMYECKOWCTOMKOCTBIOBPA3IACISIOMIEHCPELE;

—  MEXaHMYECKOMMPOYHOCTHIO;

—  HEBBICOKOMCTOHMMOCTBIO.

MeMOpaHbl U3rOTaBIMBAIOTCS U3 PA3IMYHBIX MATEPUAIIOB: MMOJTUMEPHBIX
IUIEHOK,CTeKJ1a,MeTaunueckorionsrunt. 1. HanbonpeepacnpocTpaHeHue
NOJIYYUIIM MEMOpPaHbl U3 MOJUMEPHBIX TICHOK.

IIpakTuueckasipaébora
YCTPOHCTBAMEMEPAHHBIXAIIIIAPATOB

Lenv 3anamusa: O3HaAKOMHUTBCS C Ha3HAYEHUEM, YCTPONUCTBOM U MPUHIIUIIOM
paboThl MEMOPAHHBIX aIapaToB.

IInan 3anamus. 1 O3HaKOMIIEHHE C HA3HAYEHUEM, YCTPOMUCTBOM UIIPUHITUIIOM
paboThel MEMOpaHHOTO (QUIIBTP-TIPECca.

2 O3HaKkOMJICHHE C Ha3HAYEHHEM, YCTPOWCTBOM U NPUHIUIIOM palbOThI C
yIbpa@UIbTPAIIMOHHONW  YCTAaHOBKOW C  HWIMHAPUYECKUM  (UIBTPYIOMIUM
AJIEMEHTOM.

Pexomenoyemasn numepamypa: Kaseukuit I'.J]., KoponeB A.B. Ilpouecce u
anmaparthbl TUIIEBBIX TPOU3BOACTB. — M.: Arponmpommsaat, Ctp. 123 — 128.

TeopeTndyecknecBeeHUs

Anmapatel  ans  oOpaTHOTO ocMoca | yIbTpaduibTparil  ObIBAIOT
MEPUOUIECKOTO W HEIMPEPHIBHOTO JEHCTBUA. B mpoMbImmeHHOCTH paboTaroT
MIPOTOYHBIE AIMAPATHI HEMPEPBIBHOTO JEUCTBUA.

IlocnocobypacnonoscenusmemoparannapaThlIeIATCIHAANAPATHI TUTIA
«punbTp — mpecc» ¢ IUIOCKOKAMEPHBIMH (DWIBTPYIOIIMMHU 3JIEMEHTaMU U
anmnapatbl ¢ MeMOpaHaMH B BUJI€ BOJIOKOH.
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Anmaparbl MOJOOHOTO THIA TPUMEHSIOTCS B YCTAaHOBKAX ISl BBIJCICHUS
OCJIKOB W3 TOJACHIPHOW CBIBOPOTKH, a TaKke [UJIs  yIbTpaduiIbTpariu
00€3>KMPEHHOTO MOJIOKA U TBOPOXKHOM CHIBOPOTKH.

OcHOBOIl  3TOW KOHCTPYKLUMH  SIBIsieTCd  (UIBTPOBAIBHBIM  DIIEMEHT,
COCTOSIITUH U3 ABYX MEMOpaH, YJIOXKEHHBIX TI0 00€ CTOPOHBI JIUCTOB «ITOJIOKKI,
U3rOTOBJIEHHBIX M3 TIOPUCTOTO Marepuaia (MOJMMEPHOro). OTHU  JIUCTHI
pacnosio)keHbl Ha pacctosHuu oT 0,5 mo 5 MM, oOpasys MexkMeMOpaHHOE
MPOCTPAHCTBO I pazAenseMoro  pactBopa. QDuUIbTpyemblil  pacTBOp
MOCJIEIOBATENILHO ~ MPOXOAMT  4Yepe3 Bce  (DUIbTpyroImue SJIEMEHTh U
KoHIleHTpupyeTcs. KoHlleHTpaT u puiibTpaT HEMPEPHIBHO YAAISIIOTCS U3alapara.
[Tpon3BOAUTEIHLHOCTHANIIAPATATIOCBIBOPOTKECOCTABIISACT q=5,0-6,8Mm3/4,110
xoHnentpary q = 0,16 - 0,3 m*/u.

HunuaapudeckuePpuaIbTPYHOLIMEITEeMEeHThI
Lununopuueckuepurompyrowuesnemenmolu320masIu8aemcampeXmunos:
— cMeMOpaHaMu,pacoNoKEHHBIMHHABHY TPEHHEUTTOBEPXHOCTH
JPEHAXKHOIO KapKaca,
— c MeMmOpaHamH, pAacCTOJOKEHHBIMH HA BHENIHEH MOBEPXHOCTH
JPEHAXKHOIO KapKaca,
- CKOMOMHUPOBAHHBIMPACTION0KCHHEMMEMOPAH.
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Puc.2Yrvmpagurempayuonnasycmano8racyunuHoOpuiecKkum
Gunompyrowum s1emenmom

Vaempagunempayuonnvle ycmanosku ¢ MATAHAPUICCKIMEI (HIBTPYIOIIIMH
AJIIEMEHTaMH IIUPOKO MPUMEHSIOTCS ISl OCBETIEHUSI (PPYKTOBBIX COKOB. OT coka
OTIEJSIOTCS BCE BEIIECTBA, BBHI3BIBAIOIINE €r0 MOMYTHEHHE (IIPOTEUH, Kpaxmal,
NEKTUH, YaCTUIbl NEJUII0JNIO3bl M Jpyrue BemecTtBa). B ocBeTIEHHOM coke
coJiep KaTcsi BCe BEIIECTBAa B HATYpaJIbHOM COCTaBe.

Hunuaapuyeckuii  GUIBTPOBAIBHBIN AJIEMEHT COCTOMT M3 MeMOpaHbl U
JIPEHAXHOTO Kapkaca. JIpeHakHbIi KapKac BBINIOTHEH W3 TephOpUpOBaHHOMN
TpyOBI, 00eCTICUNBAIOIICH MPOYHOCTH JIEMEHTA U 0TBOIA (PUIbTpaTa, U IOPUCTON
«TOJUIOKKWA» TPEJOTBpAIAIONIe BAABIMBaHUE MEMOpaHbl B JPEHAXKHBIC
OTBEPCTHUS TPYOBI IO/ ICHCTBHEM pabovero JaBiIeHHUS.

KOHmPOJlebleGOI’lpOCbl

1. JI1s KakuX Mesied MpUMEHSIOTCS. OOpaTHBIA OCMOC U YIbTpauIbTpaIus
BITUILIEBOUN TEXHOJIOTHUH?
N3kaknxMaTepuasoBMOKHON3TOTOBUTHMEMOPAHBI?
BuemzaxmmouaetcsanpuHIunpadboTeiMeMOpaHHOTOQHIBTp-TIpecca?

B uem 3axmrodaeTcst mpuHIUI padboThl yabpaduiIbTPallHOHHON YCTaHOBKOWC
MATHHAPAIECKUM (PHITBTPYIOIINM 3JIEMEHTOM ?

B
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IIpakTHyeckaspadora
KOHAEHCAIUANKOHAEHCATOPBI

Lenv 3auamus: O3HAKOMUTBCS C HA3HAYEHUEM, YCTPOMCTBOM U MPUHLUIIOM
paboThl KOH/IEHCATOPOB.

IInan  3anamua. 1 O3HakoMJIeHME C HAa3HA4YE€HHUEM, YCTPOMCTBOM U
MPUHIIMIIOM pabOThl TOBEPXHOCTHBIX KOHAEHCATOPOB.

203HaKOMJIEHUECHA3HAYEHUEM, YCTPONCTBOMUIIPUHIUIIOMPAOOTHIKOHIEHCATO
POB CMEILICHHUS.

Pexomenoyemasnumepamypa:Kaseuxuiil . 1., KoponeBA.B.IIpoueccoiu
anmnaparbl NUIIEBBIX TPOU3BOACTB. — M.: Arponpomusaar, Ctp. 160 - 169.

TeopeTnyeckuecBeeHUs
10bwueceeoenus

Konoencayueit Ha3pIBalOT IpoOLECC IME€pexojla Iapa WIM CKaToro o
KPUTHUYECKOTO COCTOSIHUA Ta3a B *KHUJKOE cOCTOsiHUE. CoKMKEHUE Mapal0CTUTACTCs
OXJIaXJEHUEM €ro, a raza — CKaTHeM C MOCIEIYIOIUMOXIaxaeHueM. [Ipoyecc
KOHOeHcayuu WupoKo npumeHsemcs B MUILEBBIX MPOU3BOJACTBAX, HAIIPUMED IS
CKIDKEHHST TIapOB CHUPTA, YIVIEKUCIOro Ta3a (Uisl TOJNYYEHHsS KUIAKOU
YIJIEKUCIOTHI), aMMUaka U (PpEoHOB B XOJIOAWJIBHBIX YCTAaHOBKaX, a TaKkKe IS
CO37aHUsl  OMPENEIEHHOIO0 pa3peXEHUsT B  BBINAPHBIX, (UIBTPALUOHHBIX,
CYLIHWJIBHBIX U APYTUX BAKYYMHBIX YCTaHOBKaX.

Anmapatel, B KOTOpPBIX  IPOUCXOJMUT  KOHJAEHCAUUs,  Ha3bIBAIOT
KoHOencamopamu. BkauecTBeOXJIaK/ a0 eroareHTaBHUXOOBIYHOIIPUMEHSIOT
BOAY, PEXE BO3AYX U JAPYrue XJIaJOHOCUTENH. Pa3nuyaroT NOBEPXHOCTHBIE
KOHJCHCATOPhl U KOHJIEHCATOPHl CMEUICHUA. B nogepxHocmuuvix KOHOeHcamopax
KOHJICHCUPYIOLIMECS] Tapbl WM Ta3bl M OXJAXJAWIIas BoAa pa3/ieiICHbI
TEIUIONPOBOIAIIECH CTEHKOM, M KOHJICHCALMs NapOB ITPOMCXOAUT HAa BHYTPEHHEU
WJIMBHEIIHENTOBEPXHOCTUXOJIOIHOUCTEHKH. BKOHOeHcamopaxcmeuleHuAmaphbl
KOHJICHCUPYIOTCSI B PE3YJIbTATE HEMOCPEICTBEHHOTO CMELICHUS UX C BOJOU.

fw

b

Puc. 1 KoosxcyxompybHuliikonoencamop
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211oBepXHOCTHBIEKOHAEHCATOPBI

Ilosepxnocmuvie KoOHOeHCamopvl npumeHsAOm B TeX CllydasdX, Korjaa
HEOOXOIUMO TOJIYYUTh KOHIEHCAT B YMCTOM BHJE€ WJIM CKOHJAEHCUPOBAThH Mapbl
LHEHHON XUAKOCTH (cnupTa, amneToHa, OeH3uHa W T.4.). llo ycTpolcTBy 3TH
KOHJIEHCATOPhl aHAJIOTUYHbI IOBEPXHOCTHBIM TEIJIOOOMEHHUKAM, U3 KOTOPBIX IS
KOHJIEHCAllUU IIMPOKO NPUMEHSIIOT TEIUIOOOMEHHUKU THUIA «Tpyda B Tpyde»,
KOXYXOTPYOHBIE U OPOCUTEIbHbBIE

Tennoo0MeHHUKHN THIIA «TPy0a B TPyOe» COCTOST U3 psAJla HAPYKHBIX TPYO
OOJBIIOr0 JUaMeTpa M PaCIOJIOKEHHBIX BHYTPU HUX TPYO MEHBILEro JHaMeTpa
(puc. 2). BuyTpenHue v BHEIIHHE TPYOBI AJIEMEHTOB COEIUHEHBI APYT C JAPYroM
II0CJIE10BATEIBHOCTIOMOIIbIOKOJIEHUTIATPYOKOB. O 1MHN3 TEIUIOHOCUTeNIe—I|-
JIBUKETCS 1O BHYTpeHHel TpyOe, a apyroii — |l — mo konblieBoMy KaHany,
0o0pa30BaHHOMY BHYTPEHHEH U BHELIHEN TpyOamu. Tennoobmen ocywecmeniemcs
yepe3 CmeHKy 6HympeHHel mpyobi.

Xonodwan
HUFKaCms
: 4 V4 J
Oxnamdexrnas
JHUGKOCITIS A
lg_ ya N
f T 4

=
T
fopayas Haepemas

WMUTKOCMS  JUGKOCTIb
/4

Puc.2Tennoobmennukmuna«mpybas mpyoey.:
1-napyxHasaTpy6a;2—BHYTpEeHHAATPYOa;3—KOIEeHO; 4 —
natpyoox; I, II - TermonocuTenn

BatuxremmooOMeHHUKaX TOCTUTAIOTCABBICOKUECKOPOCTH  TETIJIOHOCHUTEIICH,
KaKk B TpyOaxX, Tak M B MEXKTPyOUaThIX MpocTpaHcTBax. [Ipm HeoOXomumMocTh
CO37IaHMs OONBIIMX IUIOMIAJCH ITOBEPXHOCTEH TeruIonepeaadyn TEeIIO0OMEHHUK
COCTaBJISIIOT M3 HECKOJIBKUX CEKITUH, Iorydast 6aTapero.

Jlocmouncmeam mennooomeHnukos «mpyoa 6 mpybdey SBISIOTCS BBICOKHI
Kod(ppUIIMEHT  Terulonepenadyd  BCICACTBHE  OOJIBIION  CKOPOCTH  00OMX
TEIJIOHOCHUTEINICH, TIPOCTOTA U3TOTOBJICHUS.

Heoocmamxu >TUX TEMIOOOMEHHHUKOB 3aKIIOYAIOTCI B TPOMO3JIKOCTH,
BBICOKOH METAITIOEMKOCTH, TPYAHOCTH OYUCTKHA MEKTPYyOUaTOro MpOCTPAHCTRA.
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Tennoobmennuxku «mpyoa 6 mpybe» npumeHsomcs npyu HeOOIbIIUXPACX01axX
TETUIOHOCUTENEH JUId TEIUIOOOMEHAa MEXIy JBYMSI JSKUAKOCTAMH HMEXIY
KHUJIKOCTBHIO U KOHJICHCUPYIOLTUMCS TTApOM.

OpocurtenbHble TeIVIOOOMEHHUKH TPHUMEHSIOTCS  JUISI  OXJIQKICHUS
KHUJIKOCTEH, Ta30B M KoHAeHcanuu mapoB. CocToaT oHU (pHC. 2) U3 HECKOJBKUX
pPacnoyIOKEHHbIX OJIHA HaJ Jpyro TpyO, coelMHEHHbIX KojeHamu. [lo TpyOam
MPOTEKAeT OXJAKIAEMBIA TEIJIOHOCUTENb. OXJaxaamomas BoJa IOCTyIaeT B
pacmpeeNuTeNbHbIN KenoO ¢ 3yOuaThIMH KpasMu, W3 KOTOPOTO PaBHOMEPHO
nepeTekaeT Ha BEPXHIOK TPyOy TEemTOOOMEHHHKAa M Ha PACIONOXKCHHBIC HIKE
TpyObl. YacTh OXJIaXIaromell BOAblI UCTIApSETCs ¢ MOBepXHOCTH TpyoO. [TogHmkHeH
TpyOOil HaxoauTcs >keno0 nansi cOopa Boabl. KosadduuueHnt rtemnonepenaun B
TaKUX TETUIO0OMEHHUKAX HEBEJIHK.
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Puc.30pocumenvrvitimenioodMeHHUK:
1-pacnpenenurenbHbIAkKEN00;2—Tpyda;3—KoleH0;4—CTOolKa;5 —COOPHBIIKEN00.

OpocHuTenbHBIETENII000MEHHUKUTIPOCTHIIIOYCTPONUCTBY, HOMETAIITIOEMKH.
OOBIYHOOHNYCTAaHABINBAIOTCSIHAOTKPHITOMBO3/TyXE.

3 KonaencaropbicMeneHust
Konoencamopul cmeuleHus NPUMEHSAIOMCS TUTST KOHJICHCAITUU
HEHUCITOJIb3YeMbIX B MPOU3BOJICTBE BOASHBIX MAPOB KUIAKOCTECH, MPAKTUICCKA HE
PaCTBOPSIONINXCS B BOJIE.
Cmecumenvnvle meniooOMeHHUKU OBIBAIOT MOKPOIO M CYyXOro THIIOB.
Tertota B HUX mepenaércs OT OJHOTO TEIJIOHOCHUTENSI K JAPYroMy TpH WX
CMEIIICHUN.
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Mokpblii NpPSAIMOTOYHBI KoOHAeHcAaTOp (puc. 4) mnpenHa3HAuYeH IS
KOHJIEHCaIuu napa Bogou. OxJiakJaroomas BoAa BBOJMTCS B KOHIEHCATOP 4Yepes
comna. PacnbuieHne BOABI 3HAYMTENBHO YBEIMYMBAET IUIOUIAJAb MOBEPXHOCTH
TerooOMeHa MeXIy mapoMm u Bojoil. Ilpu B3auMopelCTBUM KamelieK BOJIBI C
napoMm nap KoujeHcupyercs. KonpeHncar, Boja U HECKOHJIEHCUPOBABLIUECS Ta3bl
OTKQ4MBAIOT U3 KOHJIEHCATOPa MOKPOBO3/YIIIHBIM HACOCOM.

Boda,

K OHI;E// 3

cam, 2assi

Puc.4lIpsimomounwiii konoencamop
1-—xoprmyc;2—Kkpbliika;3—pacnbUIHBaloieecorio; 4 —
MOKPOBO3yLIHBIN HACOC; 5 — IITYILIEp.

B npoTMBOTOYHOM CyYXOM KOHAeHcaTrope cMemenuss (puc. 5)
B3aMMOJICHCTBUE Tapa W OXJAXKJAIOIIEH BOAbl MPOUCXOAUT B MPOTUBOTOKE.
Oxnakgarorasi BoJa IIOCTYNMaeT HAa BEPXHIO Mep(HOpPUPOBAHHYIO TapeiKy
KOHJIEHCAaTopa, a map — MOJ HWXKHIOK Tapelky. Boma mpoTekaer ¢ Tapeikud Ha
TapesiKy B BUJE TOHKUX CTPYU uepe3 OTBEPCTUsi u Oopta. Bzaumooeiicmeue napa c
HCUOKOCMDBIO  NPOUCXOOUM 8  MeHCMAapenrvuamom o0véme KOHOeHcamopa.
OO6pa3oBaBiIMiicss B pe3yjbTaTe KOHACHCALIMM Tapa KOHJEHCAT BMECTE C BOJOMU
BBIBOJUTCA Yepe3 OapOMETpUUECKyro TpyOy, KOHEI[ KOTOpOH OIMYIIEH B KOJOAell,a
BO3/IYX OTCACBIBAETCA Yepe3 JIOBYIIKY BAKYyM HACOCOM.
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Puc.5bapomempuueckutikonoencamop:
1-—xopmnyc;2 —tapenka;3—O0apoMeTpudecKasTpyoa;4 —Koa0elr; S—JI0OBYIIKa.

[Ipouiecc koHIEHCaMU B OapOMETPUYECKUX KOHIEHCATOpaxX MPOTEKaeT MOJ
BakyyMoM. OObIuHO abcomoTHOe naBineHue B Hux cocrtasiseT 0,01 — 0,02 MIla.
Jl71si ypaBHOBEIIMBAHUS PAa3HOCTH JABJICHHUS B 0ApPOMETPUUYECKOM KOHICHCATOPE U
aTMOC(EPHOTO CIY)KUT CTOJIO KHUIKOCTH, HaxXOMsIICHCs B OapoMeTpUUYeCKOM
TpyOe.

OCHOBHBIM  perylHpyeMbIM TMapaMeTpoM TIpollecca KOHJIGHCAllUU B
KOHJICHCATOPE CMEIICHHUS SIBISIETCS BEIMYMHA BaKyyMa, CO3/1aBaeMOro B KOPITYCe;
OHa 3aBHCHUT OT Harpy3Ku KOHJIEHCATOpa IO Mapy, pacxo/ia U TeMIepaTyphbl BOJIbI,
COJIepKaHMsI HEKOHJICHCUPYIOIIUXCS Ta30B B CUCTEME U MOACOCa BO3/lyXa U3BHE.

Konmponwvnviesonpocwl
1. JnsueronpuMeHseTCApPOLECCKOHICHCAMUBITUIIIEBOU
MPOMBIIIIIEHHOCTH?
2. BrakuxciayuasxnpuMeHSII0TTEIII000MEHHUKUTHITA«TPYyO0aBTpyOe»? Kakue

JIOCTOMHCTBA W HEJOCTATKH MPUCYIIH 3TUM TEIJIO0OMEHHUKAM ?
KakyctpoennpaboTaeTopocuTENbHBINTENI000MEHHUK ?
KakycTpoennpaboTaeTMOKpBIMIPSIMOTOUHBINKOHACHCATOP?
KakycTpoennpaboTaeTnpoTHBOTOYHBINCYXOUKOHAEHCATOPCMEIIECHUS?

o s w
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PELHEH3USA
HaMmeTou4YeckuemaTepuanbinoaucuuuinHe«l Ipomeccrinanmnaparsl
MUIIEBBIX POU3BOICTBY
noarotosieHHblenpenogaBareieMyY KABOI'BOYBOOwMckuii'AY
CeannoiiHaranbeitlABaHoBHOI

[IpencraBieHHble Ha PELICH3UPOBAHUE METOIUYECKHE MAaTEPHUAIIbl, IPeIHA3HAUYEHbI
st obyvaromuxcss mo [TOOII-IT cnenmansHOocTH 19.02.11 TexHOMOTHS TPOIYKTOB
MUTAaHUS W3 PACTUTENIBHOIO ChIPbS, pa3paboTaHO Ha OCHOBE pabodeil mporpaMMbl
yueOHOM nucuuruinHbl «IIporeccsl u anmnaparsl TUIIEBBIX TPOU3BOJCTBY.

Hacrosimee  Meroanueckue  Marepualibl  MMEET  CBOEHM  LeNbi0  OKa3aTh
MHOOPMALIMOHHYI0O M  METOJUYECKYI0 IOMOIIb OOy4arouuMmcsi B OpraHu3aluu
ayIUTOPHOM ¥ BHEAyJUTOPHOW pabOThl, B TOATOTOBKE K TMPOMEKYTOUYHOU U
roCy/IapCTBEHHON UTOroBoM arrectanuu. Jloruueckas mocieqoBaTebHOCTh Pa3AesioB U
TE€M JaeT BO3MOXHOCTh oOydaromumcs chopmupoBaTh oOume U npodeccruoHanibHbIe
KOMIIETEHIIUH, IIpEyCMOTPEHHBIE oIr'ocC CIIO o JTUCLIUIUIMHE
oOuienpodeccuoHalTbHOTOLIUKIIA «IIporeccrinanmnaparblmUIIeBbIXITPOU3BOACTBY I1pu
BBITIOJIHEHUH MPAKTUYECKUX palbOT CTYACHTHI 3aKPEIUIAIOT MPUOOpPETCHHBIE HA JIEKIMSIX
TEOpETUYECKUE 3HAHUS, yUaTcsl MPUMEHATh 3aKOHOJATENbHYI0 0a3ynpu pelleHnuu 3aj1ad,
BO3HUKAIONIMX B TMPAKTHUYECKOW JEATENbHOCTH CIEUUAINCTOB CPEJAHETO 3BEHA;
3HAKOMSATCSI C KJAcCU(UKAIIMM OCHOBHBIX MPOIECCOB B COOTBETCTBMM C KOHKPETHOM
OTpacibl0 MUIIEBON NPOMBINUIEHHOCTH; M3YyYalOT YCTPOMCTBA W IPUHLMINA JIEUCTBUS
anmapaToB; IPOU3BOJAAT COIJIAaCHO METOAMKHM pacyeTa almapaToB IpU 3aJaHHBIX
TEXHOJIOTMYECKUX IapaMeTpax Mpoliecca.

TeopeTnueckas U nMpakTUYECKask LIEHHOCTh PELEH3UPYEMOro nmocooust o0yciioBiIeHa
TE€M, 4YTO B HACTOSLIEE BPEeMs COOTBETCTBYIOIIAs METOAMYECKas OOECIeueHHOCTh BCEX
BUJIOB YYEOHBIX €IUHUI] U Y4eOHBIX 3aHATUM SBISIETCS OJHUM M3 aKKPEAUTALMOHHBIX
nokaszateneil mpodeccrnoHaibHON 0OpazoBarenbHON opranuzanuu. CyliecTBEHHas! pOJib
ATOTO MOCOOUS MPOSBIISIETCS PU OPTaHU3AIMN CAMOCTOSTEIBHON PabOTHIO0YYAIOIIIUXCSL.

Cunraro, 4TO METOAUYECKUE MAaTepUalbl 3aCIy>KUBAIOT MOJOKUTEIBHOW OLIEHKU U
MOTYT OBITh PEKOMEHJOBaHa K HW3JIAHUIO W HCIIOJIb30BAaHHIO B y4eOHOM TMpolecce B
KayecTBE METOJWYECKUX MaTepUajoB MO BBHIMOJIHEHUIO MPAKTUYECKUX paboT 1o
muctuminae «[Ipotiecchl U anmapaTsl MUINEBBIX TPOU3BOJCTBY» it obydaromuxcs CI1O
o [TOOII-IT 19.02.11 TexHosorus NpoayKTOB IIUTaHUA U3 PACTUTEIBLHOTO CHIPBSL.
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