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ONMCAHMEM, METOJHWKH IPOBEACHUS OSKCIEPUMEHTAIBHBIX MCCIECIOBAHUN H
NOpsIOK O0OpabOTKH TOJYYEHHBIX PE3YJIbTATOB, JIaHbl KOHTPOJIBHBIE BOIPOCHI.
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BBEJAEHUE

JlaGopaTopHBIil MPaKTUKYM HallMCaH B COOTBETCTBUH C IIPOrpaMMaMH KYpCOB
Kadeapbl TEXHOJOTHH MPOJTYKTOB MUTAHUS M OXBATHIBA€T OCHOBHBIC MPOIECCH U
anmapatbl [HIIEBOM MPOMBINIICHHOCTH. [IpenHasHadyeH Mg MOATOTOBKH
JTUATUIOMUPOBAHHBIX crienuaMcToB Hanpasiaenuit 19.03.02; 19.03.03.

[TpakTUKyM TTOMOKET CTYACHTaM B yTIyOJEHHOM M3YYEHUH TEOPETHICCKOM
0a3pl TPOIECCOB M alllapaToB, OBJAJIEHUM METOJAaMH SKCIEePUMEHTAIBHBIX
HCCIIeIOBAaHUM, TTPHOOPETCHUH HEOOXOJUMBIX HABBIKOB 00pa0OTKH PE3yIhTaTOB
AKCIIEPUMEHTOB U X aHAJIN3a, YCBOCHUU TEXHUKHU PacueTOB.

KonkpeTtHoe HaumMeHOBaHHWE pabOT I CTYJACHTOB IIPEAYCMOTPEHO
COOTBETCTBYIOIIUMH pPaOOUNMH MTpOrpaMMaMi YMTaeMbIX Ha Kadeape KypcosB.

B kaxmoit paboTe m310Ke€HAa TEOPETHUYECKas YacTh, CYNTHOCTH IPOIIECCa;
1eabp padoThl; cxeMa J1abopaTOpPHOM YCTAaHOBKM W METOJMKA BBITTOJTHCHUS
AKCIIEPUMEHTA; TIPUBECHBI TAOJIHIIA ONBITHBIX TAHHBIX U METOAMKA UX 00pabOTKH,
TabJauIla Pe3yiabTaTOB pacyeTa, KOHTPOJbHBIC BOIPOCHI I CaMOCTOSTEIbHOU
ITOJITOTOBKH.

CTyaeHTBI JODKHBI  CAMOCTOSITEJIBHO — BBITIOJIHUTH — DKCIIEPUMEHT  Ha
1abopaToOpHOM CTEHJIE, o0OpaboTtath AKCIIEPUMEHTAIIbHbBIC JTAaHHBIE,
MIPOAHAIIM3UPOBATH PE3YIBTATH U OPOPMHUTH OTUET.

B oTuet BXoasIT 11€716 pabOoThI, CXeMa YCTAaHOBKH CO CrienuduKkaluei, Tadauma
3aMEpSAEMBIX W PACCUMTHIBAEMBIX BEIIMUMH, HEOOXOIUMBIE pacyeThl U Tpaduku,
BBIBOJIBI O pe3yjIbTaTaX, COOTBETCTBYIOIIHE IIEJISIM PAOOTHI.

CtpykTypa mocobusi oTBe4aeT TpeOOBaHUAM, MPEIBIBIIEMBIM K METOIUKE
U3JIOKCHHS y4eOHOTO MaTepHuaia, 0OCCIICUNBACT YCIOBHUS JIJII CAMOCTOSITCIIBHOM,

TBOPYECKOU pabOThI CTY/IEHTOB.



INPABUJIA TEXHUKU BE3OITACHOCTH
Jlo mpoBeieHurs J1ab0paTOpPHBIX pabOT Ha YCTAHOBKAaX CTYIEHTHI 00s3aTEIBHO
JOJDKHBI TTPOUTH MHCTPYKTAXK MO TEXHHUKE O€30MaCHOCTH COTJIACHO MHCTPYKIIUH,

KOTOpasi BKJIIOYAET B ceOsI CIIENYIONINE OCHOBHBIC TOJIOKEHUS:
Obwezo naznauenus

Bce paboTel Ha ycTaHOBKaX JIOJKHBI IPOBOJUTHCS TOJIBKO B MIPUCYTCTBUU U
y4acTUU IMpEernojaBareiid WIM OTBETCTBEHHOIO JIMIA, IIPOLIECALIErO IIOJIHBIN

HHCTPYKTAXK I10 CO6J'IIOI[€HI/IIO IIpaBnuJI TCXHUKN 0C30IaCHOCTH.

M@CTO, rac pasmMeluicHa - yCTaHOBKa, 3arpeiacTCsa  3arpoMoOKaaThb

IMOCTOPOHHUMMU IIPCIAMCTaAMMU.

Ilepen BKJIIOYEHHEM YCTAaHOBKH MPOU3BECTH THIATEIBHBIA  OCMOTP
o0opyoBaHusT ¥ MNPUOOPOB [JIsl OMpPEIETICHUS] WX MPUTOAHOCTH K padoTe.
DJIEKTPUYECKUE IIHYPbI, BUJIKH, PO3ETKHM M BBIKJIIOYATEIN HE JOJDKHBI MUMETh
BUJUMBIX ITOBPEXKACHUN. BKIIOUaTh yCTAHOBKY IIPU HAJIWYUU HEUCIIPABHOCTEU

3ampeniaeTcs.

Bo BpEMs BBIIIOJIHCHUA 3aJlaHHA, CTYACHT HC JOJDKCH 3daHUMATbCA

MOCTOPOHHUMH JIeJIaMH, HE OTHOCSIIIIUMUCS K BBITIOJTHEHHUIO TaHHOW PabOTHI.
3anpemaercs ocTaBiIsATh 0€3 HaOII0IEHUS TEUCTBYIOLIYIO YCTAHOBKY.

3anpemaercs paborate B Jaboparopuu ogHOMY. OOs3aTENBHO MPUCYTCTBUE

BTOPOTO JIUIA JJI OKa3aHUs TIEPBOU MOMOIIH B CIIy4ae HEOOXOIUMOCTH.

CryaeHTam 3ampelaercs CamMOCTOSITENbHO YCTPAHSATh HEUCHPABHOCTU

Ja00paTOPHBIX YCTAHOBOK

Lo anexmpuueckou uacmu



BBuay Hanmuuus Ha yCTaHOBKE BBICOKOTO HampspkeHus 220 B nnsg nuranus
anekrpoasurateneid, TOHOB ©u  KOHTPOJbHO-U3MEPUTENBHBIX  MPUOOPOB

3a1pCacTcCs:

a) IIpoHMKATh 3a 3aIIMTHBIC OTPAXKIACHUS MPUCOCAMHUTEIIBHBIX KIEMM;

b) OTkpBIBaTH paclpeaeTUTSIIBHBIN IUT U 3alIUTHBIC KOXKYXH YCTAaHOBOK;

C) Bkio4arh U OTKJIFOYATh YCTAHOBKY O€3 pa3pelieHus MpernoiaBaTeris;

d) Bo wu30ekaHue BO3MOXKHOTO  TOPKEHHUS  AJICKTPHUUCCKUM  TOKOM,

3amnperraeTcs: KacaThCs MPU BKIIOUYEHHOW YCTaHOBKE:

® 0JIHOBPEMEHHO K MPOBOJIaM U3MEPUTEIHLHOTO MPUOOpa U K TPyOOIpOBOIY
OTOIUICHHUSI, BOJONPOBOA WM 3aMbIKAIOIIEMY KOHTYPY;

® O/IHOBPEMEHHO K KOPITyCYy U3MEPHUTEIBHOr0 Mpubopa U K TPyOOTpOBOIY
OTOILUICHHUS], BOJONPOBOA WM 3aMbIKAIOIIEMY KOHTYPY.

1) VYcraHoBka f0iKHA ObITh HEMEIJIEHHO OTKIIIOYEHA, €CJId OOHApYX EHO
MOBPEXKICHUE 3a3€MJICHUS, 3alUTHOIO OTPAXICHUS U IMPU BHE3AITHOM
MpEKpaIleHUH M01aul SHEPTUH.

[Ipu mosiBieHUU AbIMa U3 DJIEKTPOHATPEBATEINS WM MYCKOPETrYJIUpYyroLen
anmaparypbl, TOJOMKH OOOpYy/IOBaHHS €ro IeperpeBa CBEpX JOMYyCTUMOU
TeMIepaTypbl U TpPU JPYTUX aBAPUMHBIX CUTYalMsIX, HEMEJICHHO COOOUIUTH

npenogaBaTeiito, AJI MMOCICAYIOIICTO OTKIIOYCHUA OT 3JICKTPOCCTH.

[Ipu mopaxxeHUH FIEKTPUUECKUM TOKOM HEOOXOJUMO HEMEIJIEHHO BbI3BATH
Bpaya, a 10 €ro NpuobITHS TPU HEOOXOAUMOCTH OKa3aTh MOCTPaAABIIEMY MEPBYIO

IIOMOIIb.

[lo oxoHyaHuM padOThI, YCTAHOBKA JOJKHA OBITh OTKJIIOYEHA B CTPOrOM

COOTBCTCTBHUHU C YKA3aHUAMU, IPUBCACHHBIMU B JAHHOM MCTOJUYCCKOM YKAa3aHHH.

[lepen yxonoM cTyneHbl 00s3aHbI IPUBECTU B IOPSAAOK CBOE paboyee MECTO

H IIOCTaBUTh B U3BCCTHOCTDL IIPCIIOAaBATCIIA 00 OKOHYAHUU pa60TI>I.



JIABOPATOPHAS PABOTA Ne6

HN3y4yenue npouecca mMpocToi NEPEeroHKyu nMpu arMocGepHoOM TaBJICHUHU
BBenenue

Ileperonkou, i IUCTWLISALKAEN HA3BIBACTCS MPOLECC PA3ACTICHUS KUIKUX
cMecel Ha OTJIMYaIOLIecs [0 COCTaBy (ppakiuu.

Ilenbr0 MEPErOHKU ABISAETCA: YAAICHUE PAaCTBOPUTEIICH, pas3ieicHue
HECKOJIBKUX MPOAYKTOB PEAKLMK, UMEIOLIUX pPa3IMuYHbIC TEMIIEpAaTypbl KUIICHUS,
OYMCTKA JKUJKUX BELIECTB OT IIPUMECEH, OIPENEICHUE TEMIEPaTyphl KUIICHUS
BEIIECTBA C LEIbI0 MACHTU(UKAIINY U KOHTPOJIS CTETICHH €€ YHCTOTHI.

CnocoObl NeperoHKy NOApa3Aes0TCA Ha IBE TPYIIIbI: POCTAasl IEPEroHKa U
pextudukanus. [lo ycrnoBusM mpoBeaeHUs pa3iIudaroT TPU BUAA MEPETOHKHU: TPU
atMoc(epHOM JaBJICHWH, TPU YMEHBIICHHOM JaBlieHUH (MIEPETOHKA TIOA
BaKyyMOM) H C BOJSIHBIM MTapOM.

IIponiecc OCHOBBIBAETCS Ha Pa3jIMYMU IPU KUIICHUU COCTABOB YKUIKOCTU U
oOpasyromierocss u3 Hee mnapa. [IpocTyro NeperoHky OCyIIECTBISIOT IyTeM
OJHOKPATHOTO YaCTHYHOI'O0 MCIAPEHUs KUAKOCTU U MOCIENYIOIIEN KOHICHCAlUH

napa (puc. 3).

Puc. 3 Cxema ycTaHOBKH JJISI TPOCTOM MEPETOHKH

B niensix ynporenust Oyaem paccMaTpuBaTh pas3ielieHue IBYXKOMITOHEHTHOM
(bunapHoif) cmecu. M3 JByX KOMIIOHEHTOB OJWMH OYyJE€T HMMETh MEHBIIYIO
TeMrepaTypy KumneHus (3TWIOBBIA COUPT) U, CIEAOBATEILHO, OOJIbIIICE JTaBICHUE
napa. Ero mb1 Ha30BEéM Hu3KokursiimuM komrnonentoM (HKK). Bropoit koMmmoHeHT,
TeMIlepaTypa KUIEHUsI KOTOPOTO BhIIIE (BOJA), a TaBJICHUE Mapa MEHBIIE, HA30BEM

BbicoKOKuTIsIuM komnoreHToM (BKK). CoctaB 6unapHoii cMecu OyeM BhIpakaTh
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B MoJibHBIX A0Jsix HKK 1 0603Ha4ath yepes X - ero KOHLUEHTPAIUIO B )KUJIKOU dase,
a yepes3 y - KOHIEHTpaIHIo B apoBoit (asze. [IoHATHO, YTO KOHIIEHTpAIKsl BTOPOTO
kommnonenrta, BKK, B xuakoit dasze Oyzaer (1-x), a B maposotii - (1- y). KonnuectBo
B35TOM Ha pazjeneHre cMecu 0003HauuM F, KoM4ecTBO MOIy4YEeHHOTO AUCTHILISATA
D, xonmuuectBo kyboBoro ocrarka W. Konuentpamuio HKK B ncxomnoit cmecn
0003HAYUM Xf, €T0 KOHIIEHTPALIMIO B OOIIEM KOJIMYECTBE MOTYYCHHOTO IUCTUILIATA
XD, @ B KYOOBOM OCTaTKE - Xy.

@®pancya Mapu Paynp yCTaHOBHWJI 3aBUCMMOCTH MAapUUAIBHOTO JTaBJICHUS
KOMIIOHEHTa HaJl pacTBOPOM OT €ro KOHIIEHTpallMu B >KUIKOW ¢aze. Ira
3aBUCHUMOCTh H3BECTHA CEroAgHs Kak 3akoH Paynsa. Cucremsl, KOTOpbIE
MOAYMHSIOTCS 3aKOHY Payns, Ha3pIBalOT ujeanbHbIMU. K HHUM MOXHO OTHECTH
cMecd, 00pa3OBaHHBIE M30MEpPaMU WJIM TOMOJIOTaMH, T.€. BEUIECTBAMU OIHOTO
kiacca. Hanpumep, Hepth u €€ Ppaxuuu (OeH3MHOBAsI, KEPOCHHOBAS U T.1.)
HEIUIOXO OIHMCBIBAIOTCA 3aKOHOM Payns. [[nsd Takux cMeceil MOKHO pacCUUTaTh
TEMIEPATypbl Hayalda M KOHIIA KWIIEHWS MPU H3BECTHBIX HABJICHUHU U COCTAaBE
KUJKOCTH, COCTaB PAaBHOBECHOT'O Mapa HaJ KUISIIEH KUJKOCTbIO U HEKOTOPbIE
Ipyrue mnapameTrpbl. Xyxke OOCTOMT JIeJI0 C CcUcTeMaMu, OOpa30BaHHBIMU
BEILECTBAMH PA3JMYHBIX KJIACCOB U OCOOEHHO COJIEepKAallUMH B CBOEM COCTaBe
Boay. VX HaspiBaloT HewjaecandbHbIMU. PaccumTaTh mapameTpbl paBHOBECHUS s
TAKUX CMECEU HENb3S.

Han Bcemu XUIOKOCTSIMHU B pe3yJIbTaTe WX HCHAPEHUS YCTaHABIIMBAECTCS
PaBHOBECHUE MEXKY KHAKOCTHIO U TAPOM, CJIEIOBATEIBHO, ONPEICICHHOE 1aBJICHUE
napa. Pa3zneneHue >KHIKOCTM BO3MOXHO TOTJa, KOrja OOpa3ymoIIHiics Mpu
NEPEroHKe Map MMEET APYroll COCTaB MO CPaBHEHHUIO C KUAKOCTHIO. COriacHo
nepBoMy 3aKoHy KoHOBasioBa, B IByX KOMIIOHEHTHOM CUCTEME Map, M0 CPAaBHEHUIO
C HaXOJSALIEHCS C HUM B PaBHOBECUU KUJKOCTBIO, 00OoramieH 6osee Jerkojieryyem
KoMmrnoHeHToM. [lapbl oTBoasITCS B neduiermMaTop, rlie OHU KOHACHCUPYIOTCS, U
KOHJICHCAT Yepe3 OXJIaJAUTENb MOCTynaeT B puéMHHUK. [Ipu mpocToii neperoHke nap
Y KOHJAEHCAT MEepPEMENIAOTCS B OJJHOM HampaBieHUU. HeKoTopble KUAKOCTU MpHU
OTIPEJICIICHHBIX COOTHOIIECHUSX 00pa3yl0T CMECH, TIPU TIEPETOHKE KOTOPHIX COCTaB
napa He OTJIMYaeTCs OT COCTaBa >KUJIKOCTU, U OHU MEPETOHSI0TCA 0€3 pa3eeHusl.
Takue cMmecH Ha3bIBAIOT a3€0TPOMHBIMM, (OT Iped. a - MPUCTABKA, O3Hayaroas
OTPHULIAHUE UITU OTCYTCTBHE YETr0-JIN00, ZEO - KUTUIIO U trope — HOBOPOT, U3MEHEHHUE)
T.€. HEPa3/ACIbHOKHUIISIIHE.

[IpumepoM a3e0TPOMHONM CMECH CHUPT-PEKTHU(PHUKAT-3TUIOBBIA CIUPT,

uMeronMi Temmepatypy kunenus 73,15°C (temnepaTypa KUIIEHUS YACTOTO CIIUPTA
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78,3°C). BenuuuHa paBieHHs Tapa 3aBUCUT OT TEMIIEpaTypbl U OT MPHUPOIBI
neperoHsieMom uIKocTH. C MOBBIMIEHUEM TEMIIEpATypbl NABICHUE Mapa pacTET.
Ha puc.4 npuBeneH rpaduk 3aBUCUMOCTHM PAaBHOBECHOTO JIaBJICHHUA TMapa OT
TEMIEPATYPHI AJI1 HEKOTOPBIX BEIECTB.

[To rpaduky MOKHO ONpPENETUTh TEMIEPATYPYy KHUIICHHUS BEIIECTBA IIPH
pa3IMYHBIX JaBJICHUSIX. [l 3TOro OT TOYKH OpAMHATHI, COOTBETCTBYIOIICH
ONPE/ICIICHHOMY 3HAUEHUIO JaBJIEHUS, NPOBOJAAT TOPU3OHTAIBHYIO JIMHHUIO.
[IepeceueHnne 3TOM JIMHUU C KPUBOM JABJICHUE Iapa COOTBETCTBYET TEMIIEpAType
KUIICHUS BELIECTBA.

Puc. 4 3aBuCMMOCTH PaBHOBECHOTO JaBJICHHUS MAPOB BOJIbI, 3TAHOJIA, TUITUIIOBOTO

a¢upa oT TeMIepaTypbl

B coBpeMeHHOM MOHMMaHUU TEPMUH «a3€0TPOITHAS CMECh» 0O3HAYaeT TaKylo
KUJKYIO CMECh, NPU KUIIEHUU KOTOPOH oOpasyeTcs map TOro K€ COCTaBa, 4ToO U
KUIIALIAs )KUAKOCTh. Pa3fiesieHne )Xuaknux cMecer NeperoHko OCHOBAHO Kak pa3 Ha
OTJIMYMM COCTaBa, 00pa3yloIEerocsi mapa OT COCTaBa MCXOJHOW KUIISIIEH CMECH.
CrnenoBaTebHO, TOOUTHCS MOJTHOTO PA3JIEICHHS a3€0TPOITHBIX CMECEH, Ha «IHCThIE
KOMIIOHEHTBD», IEPETOHKON HEBO3MOXKHO.

B nmannHoM mabGopaTopHoil paboTe M3ydaeM IMEPEerOHKY CMECH AITHUIIOBOTO
CIIUPTA U BOJIBI, KOTOPAsi OTHOCUTCS K KJIacCy a3eoTporHbiX. PaccMoTpum rpadux
3aBUCUMOCTH TeMIEpaTyp KUIEHUs U KOoHAeHcauu (Tpaduk n3zobdap), puc. 5.

B3stas ucxoanas cmech B koimuuectBe F u ¢ koHmneHtpamuern HKK Xe

HarpeBaeTcs 10 TeMIepaTypbl Hauajla KUMEeHU t.. [lpu xunenun oOpasyercs nap
8



COCTaBa yp, KOTOPBIM MOCIJI€ KOHACHCAMN MPEBPAIAETCS B KUAKAN TUCTUILIAT C
koHueHTpauein HKK Xp. [To Mmepe npoBenenus mnponecca MeperoHKu UCXOIHbIN
pactBop Oyaer obeansThess HKK, Tak kak ToT nepexoaut B AMCTWILIAT. [loaTomy
Touka M Ha TUHUU KUTIEHUS] HAYHET NIepeMeIaTbesi (MUTPUPOBATH) BBEPX U BIIEBO,
TeMIlepaTypa KAreHus Oyet pacTtu. Benen 3a TOUkoi cocTaBa KUTISIIEH JKUIKOCTH
M Oyner nepememarbes Touka coctaBa napa. Konnentpamuss HKK B HéM Oynmer
YMEHBIIIATHCSI.

JIs1 mpOCTOM MEPErOHKH MOKHO 3alMCaTh /IBa YPaBHEHHUS MAaTEPHUAIbHOTO
OanaHca, KOTopble OyAyT CIIpaBeUIMBEI U JUIsI POIEcca peKTU(DUKAITIN:

- MaTepI/IaJIBHBIﬁ 6aJ1ch I10 BCEMY CBIPBIO
F=D+W (11)

- MarepuanbHbIi 6amanc mo HKK
Fxf = Dxd +Wxw. (12)

CornacHo epBOMY YpaBHEHUIO BCE B3STOE B MPOLIECC CHIPHE pa3IeImioch Ha
JTUCTWIUIAT W KyOOBbIM ocTtarok. CoOrlacHO BTOPOMY YpPaBHEHHIO BECh
HU3KOKMITSIIIMNA KOMIIOHEHT IIOCJIe TPOBEACHMs IpoLecca pa3lenuics Ha JBe
HEpaBHbIE YAaCTHU: OCHOBHOE €r0 KOJMYECTBO MEPENUIO B JUCTHLISAT U HEMHOIO
ocTanoch B KyOOBOH kuakocTH. [Ipocras meperoHka He MO3BOJISET MOIYYUTH B

muctuiuiate konnentparuto HKK Gombinie, ueM 3To mpeAnuchBaeTCsl paBHOBECHEM

MEXTy KHUIKOCTBIO U ITapoM (puc. 5).

CocraBbl xuAKOCTH (X) ¥ apa (y)

Puc. 5 Ilpouecc mnpoctoli mneperoHkH Ha TpaduKe TEeMIeparyp KHUIEHUS H

KOHECHCALIUU



[Ipoctas neperonka (puc. 5) He no3Bosier nmoayuuth uncteie HKK n BKK.
[Tony4yeHHbIE NUCTUIUIAT U OCTATOK HAJO0 CHOBA M CHOBA MOJBEPTaTh MEPErOHKE.
9710 noTpedyeT OOIBIINX 3aTPAT BPEMEHU U SHEPTHH, YBEIMUEHUE TOTEPh LIETIEBOTO
npoaykra. [lo3ToMy B NpOMBINIIEHHOCTH ISl PA3ACIEHUsl KUIKUX CMECEH Ha
YUCThIE KOMIIOHEHTHI TPUMEHSIETCS MPOLIECC PEKTUPHUKAIIH.

eab padoTsl
[loBbIlIEHNE YPOBHS 3HAHUI B BOIIPOCE YCTPOICTBA U pabOTHI IEPETOHHOIO

anmapara, a TakyKe MpOoLECCOB, MPOUCXOASIIUX ITPU MPOCTON MEPETOHKE.
3agaum padoTsl

1. O3HakoMIJIEHHE C YCTPOMUCTBOM M MPUHIUIIOM pabOThl YCTAHOBKH JJIsi IPOCTOM
MEPETOHKH.

2. VI3yueHue mpolecca NeperoHkyu OMHapHOM CMECH Ha YCTAHOBKE IIEPUOIUYECKOTO
JNENUCTBHS.

Onucanne IKCNEPUMEHTAIbHON YCTAHOBKH

JIabopaTopHBIil CTeH] peIHa3HAYEH ISl U3YyUYEHUsl yCTPOICTBA HACA0YHOM
PEKTU(PHUKAIMOHHON KOJIOHHBI M TMpolecca pPeKTUPUKALUMH TEXHUYECKOTO
STWJIOBOTO CHOUPTAa M MHOTOKOMIIOHEHTHOM cMmecH. llpuHiunuanbHas cxema

YCTaHOBKH IMPEACTABIIEHA HA puC. 6.

BHuMaTtenbHO 03HAKOMUTBCS CO CXEMOM (puc. 6) U U3MEPSIEMbIMU TTapaMeTPaMH.
3amepsieMbI€ TapaMeTpPBI:

1 - Temneparypa B KyOOBOM UCHIApUTEIIE.

2- TemmiepaTypa B BEpXHEH 4acTH KOJOHHBI.

3 - TemnepaTypa OXJIaK1al0IIEH BOJBI HA BXOJE B OXJIAIUTEIT.

4 - TemmiepaTypa OXJIaKIarOIIeH BOJBI Ha BXO/€E B nediermarop.

5 - Temmneparypa oxJiaXKJaroIIei BoAbI Ha BBIXOAE U3 ediermMaropa.

6- /laByieHne B KyOOBOM HCITapuTere.

7- PacxoJ1 oxJ1a)KJaro11eil BOAbI.

8, 9 - Pa3HOCTP J1aBJIEHUNA TUCTUILISATA.
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Puc. 6 IlpunnunuanbHas cxema 1abopaTOpHON YCTaHOBKH

YcraHoBKa  MEPUOJMYECKOTO  NPHUHIMIA  JEHUCTBUS ~ COCTOUT U3
ucnaputenbHoro kyoa (KHM), ycTaHOBIEHHOTO Ha SJEKTPUYECKOM HarpeBaTelie
(HD3) m pexktrdukanmmoHHON KOJOHHBI, COCTOSIICH W3 TPEX HYacTel: CMOTPOBOM
(PKC), umwxueit (PKH) u Bepxneit (PKB). BepxHsis yacTh BKIIOYaeT B ceOs
KOHJIEHCUpYyIotiee ycTpoicTBo (medaermarop JD), oxmamutens (KOHIECHCATOP
0X), perynstop or6opa crupta (KPU) u cucremy cBS3bIBAIOIIMX UX MATPyOKOB.
JHednermatop B BepxHEH 4aCTH UMEET MITYLEP, COCIUHAIONINMI ero ¢ aTMOochepoid,
YTO TO3BOJISIET TMPOBOAMUTH Ipoliecc IMpu armochepHoM gasieHuu. [lpu
pexktudukanuu B neduermarop (D) u oxnaautens (OX) momaercs oxaaxaaromast
Boja. LlupKynsius BOABI MOXKET OCYIIECTBISITECA 1O 3aMKHYTOMY KOHTYPY C
OXJIQXJIEHUEM BOJIbI B BO3yITHOM TemiooomenHuke (BTO), unu ¢ nmogayeit Boibl
U3 BOJONPOBOJHOM ceTH, Toraa K KpaHy 3K2 HeoOXoIuMO MOAKIIOYUTH
BOJIOTIPOBOJIHYIO BOJY, a IIJIAHT BO3BpaTa BOJIbI B BOJITHON 0aK K KaHAIM3AIMOHHOU
cetu. B ucnapurenshoit emxoctu (KW) ycranoBieHsl TepMomapa ajisi 3amepa
TEeMIIepaTyphl KUTICHUS U IITyLIepa JUIsl U3BMEPEHUS 1aBJIeHUs 00pa3yIoerocs napa,
3aJIMBa CMECH U CIIMBa KyOOBOI'O OCTaTKa.

KoHueHTpanuioo Mnoixy4yaeMoro JIUCTUJUISITA ONPEACNSIOT M0 TEeKYIIHUM
3HAQYEHUSIM €ro IUIOTHOCTH C TOMOIIBI0 THAPOCTATHYECKOTO IJIOTHOMEpa (Io
pazHoctn nasineHuil 9, 10) unum ¢ momombio apeomerpa. llepenan maBieHus
xuakoctu (9, 10), naBnenue B Ky00Bo# yacTu (6) u 1aBieHue BOJbI (7) U3MEPSIIOTCS
JATYMKOM JaBiieHus. Temmeparypbl B KyOoBoi uactu (1), B BepxHell uactu
KOJIOHHBI (2), a Takke IO XOJy JABWIKCHHsS oXJaxnawmed Boasl (3.,4,5)
TepMOIapaMu, AIEKTPUUYECKUE BBIXObl KOTOPBIX 3aBEJACHBI Ha MHOT'OKAHAJbHbBIN
u3Meputenb. Bce  OCHOBHbIE  mapameTpbl, XapaKTepU3YIOIIHe  Mpolecc
peKkTu(dUKAINKA, PETUCTPUPYIOTCS KOMIBIOTEPHOM CHUCTEMOW HU3MEPEHUsI U B
peKUME peaTbHOTr0 BPEMEHHM OTOOPaKalOTCS HAa DKpaHE B BHUJE TpauKoB WU
Tabnuipl. [lomydeHHbIe pe3yabTaThl MOKHO COXPAHUTh B BUC TaOIHIIBI B hopMate
Excel, nys mocneayromiero aHaimsa.

XKunkocTs 3anuBaeTcst B KyOOBYIO YacTh Yepe3 3aIMBHOM BEHTHIb 3B.

OcraTok ciMBaeTcs MpU OTKPHITUU CTUBHOTO BeHTU 1 CB.

Buumanue! KyOoBbIil 0cTaTOK CIMBATh TOJIBKO B XOJOJHOM COCTOSIHUM.

Knonku ynpasienus:

«Cetb 220B», ABYXMHOJIIOCHBIII aBTOMATHYECKUN BKIIIOYATENb - AJIEKTPOMUTAHUE

CTEH/A;
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BKI - BkitoueHue HarpeBarels;
BK2 - nmacoc (H);
BK3 - BeHTHIISTOp BO3AYIIHOTO TeruiooomMenHuka (BTO).

[Ipumeuanue: MuaukaTopHas JamMIoyka Ha BEPTHKAIBHON TaHETH
yKa3bIBaCT HA HATMYHE DJICKTPOTTUTAHUSI.
IIpoBeputh: aBapuiiHas kHonmka «CTOm» J0JKHA HAXOAUTHCS B OTKATOM
noJiokeHuu. JIJisi 3TOro mMoBepHYTh €€ MO0 4YacoBO# cTpeike (HANpaBjeHHUe
CTPEJIKH YKAa3aHO HA KHOIIKE.

MeToauka BbINOJIHEHUSA PA0OTHI
1. O3HaKOMUTBCS CO CXEMOM JJa00paTOPHOM YCTAaHOBKH (PHUC. 6) U PACIIOI0KEHUEM
npuoopoB. CoCTaBUTh €€ OINHUCAHUE W 3aroTOBUTH TAOJHWIIBI I PErucTpaldu
pE3yIbTaTOB UCIIBITAHUM.

2. [IpoBepuTh MPaBUILHOCTH COOPKH U TE€PMETUUYHOCTH CUCTEMBI MATPYOKOB.

3. Iopkmrountk creHn K cetd 220 B U BKIIFOYUTH NMATAHUE CETU JABYXIOJIKOCHBIM
BKJIIOYATEIIEM.

4. 3amuTh npuMepHO 3] HCXOJHOM >KUIKOCTH (HO He Oosiee %2 oObema) B
ucnaputenbHyto eMkocTh (KN), ¢ konnenTparnueit He 6omee 15%. [IpeaBapurensno
U3MEpUTh JIEUCTBUTENbHYIO KoHIeHTpanuto (XF, apeomeTpoM) W HayalabHYIO
temriepatypy cmecu (tHF). OObeMHYyI0 KOHIIEHTPAIMIO MEPEBECTH B MACCOBYIO,

IMMOJIYYCHHBIC 3HAYCHUS 3aHCCTH B Ta01.

5. TlopkntounTh aBTOMatU3uMpoBaHHbIM cTeHa K USB pa3zpeMy KommbroTepa U
3amyctuTh nporpammy lIlyck - IIporpammel - MeasLAB - «Pextuduxanusy». s
0oJee noapoOHOro 3HAKOMCTBA PAaOdOTHI C TPOrPaMMHBIM 00ECTIEYEHHEM, OTKPOITE

onucanue «PykoBoacTBo no paboTe ¢ MporpaMMHBIM 00ECTIEUEHUEM.

6.3anycTUTh B pabOTy KOMIBIOTEPHYIO CHCTEMY aBTOMATHYECKOTO H3MEPEHUS
napameTpoB.

7. I1oMHOCTBIO OTKPBITH perynarop oroopa auctumiuiara (KPU).
8.Bxmmounts BK2 151 moyiauu Boibl B fiedhierMaTop v OXJIauTeNb.
9. BKIIIOUNTH BEHTHJIATOP BO3AYLIHOTO Ter1ooOMeHHHKa kHonkoi BK3.

10. YcranoButh MepHyto npuemHyto eMkocTs (I1E) s cOopa auctumista.
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11. Bxmurounth nepeximodatenem BKI1 anextpuueckuit HarpeBarens (HD) u
BBICTABUTh MaKCUMaJIbHYI0 MOIITHOCTH Harpesa (1000). OcTaBasATh ycTaHOBKY 0e3
KOHTPOJISI Ha JTO BpeMs 3anpeliaercsi, TaK KAK NPH MAaKCUMAJbHOI
MOIIIHOCTH KOHJeHcaTop (nedierMaTop) MoO:KeT He CIPAaBUTBLCS C HATPY3KOil

10 00pa3yieMycs Napy U KOJOHHA MOXKET «3aXJIe0HYThCsI».

12. Ilpu mocTwXeHUH TeMIepaTypbl KUMEHHS OCHOBHOTO BEIIECTBA (STHIIOBOTO
CIHpTa), 0TOOpaTh AUCTUILIAT B Y3KOM HHTEpBaie Temmepatyp tk=78,3 +(1,0+1,5)

°C, peryaupys MOLIHOCTb Harpesa (IpUMEPHO MOIIHOCTh HaJ0 BbICTaBUTH 600).

13.0Onpenenutph pacxos JUCTUILIATA, 3aMEPHUB MOCTYIUICHUE TUCTHILIATA B MEPHYIO

€MKOCTh B €JJMHUILY BPEMEHU U €ro KoHIeHTpaluo XD, 3HaueHue 3aHecTu B Ta0.

14. B xOHIIE DKCIEPUMEHTA 3aMEPUTH KOHIEHTPALUIO XW U TEMIIEPATypy KATICHUS

tkw KyOOBOI'0O OCTaTKa, PE3yJIbTaThl 3aHECTH B Ta0J.2.

15. BeIkIr0UMTH HarpeBaTennb ucnapuresnbHor éMkocTH (kHonka BK1). ITocne Toro,

KAaK KOJIOHHA OCTBIHET, BBIKIOUNTh BK2 1 BK3. Brikimtounts cucteMy n3mMepeHusl.

16. OTKII0YUTD YCTAaHOBKY  OT BHCKTqueCKOﬁ CCTH  aBTOMATH4YCCKHM

BeIKJTFOUaTesieM «Ceth 220By.

17. Tlocne cnuBa KyOOBOTO OCTaTKa U OUYUCTKH UCTIAPUTEIHLHON EMKOCTH, TPUBECTH

YCTaHOBKY B MUCXOJHOE COCTOSTHHE.
18. IIpousBectu 00OpabOTKY MOJIYUSHHBIX JAHHBIX, PE3yJIbTaThl 3aHECTH B TAOJI.

19. OtBeTUTH HA KOHTPOJIBHBIC BOIIPOCHI KU CACTIATh CAMOCTOATCIBHBIC BBIBOABI 110

BBITIOJTHEHHOM padoTe.

O0paboTKa ONBITHBIX TAHHBIX U COCTABJIEHUE 0TYETA

N o F;I']n ”'.I'u'
S (13)

OnpenenuTs CpeTHUNA COCTaB AUCTHILIATA!

rae, F- HayalibHOE KOJIMYECTBO MEPEroHsIeMOM KUIAKOCTH;

W - ocTaTok >KHMJIKOCTH B KyOe Mociie MeperoHKy;

XF - conepkaHne HU3KOKUIISILIErO KOMIIOHEHTA B HAYaJIbHOW CMECH;

XWw - COACPIKAaHNC HU3KOKUIAIICTO KOMIIOHCHTA B OCTATKE IMOCJIC IICPCTOHKU.
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i L Dep— L D3
el= 222 ~2. 100, %
i [)4'1; )

(14)

HaﬁHCHHBIﬁ OKCIICPUMCHTAJIbHO cpemmﬁ COCTaB JUCTHILIATA XpDcp, CPABHHUTH C

PACUYETHBIM XDcp ¥ OTIPENICTUTH OMUOKY €, %o:

OnpenenuTes pacxol TeIUIa Ha IEPEroHKy, KOTOPBIM CKIIAbIBAETCS M3 TPEX

BEJIMYMH: a) pacxo/ia TeIJia Ha MOJIOIPEB UCXOIHON CMECH:

Q1=FCEF (tkF - tuF),

rae CF — yaenbHas1, TEI0EMKOCTh UCXOIHOM cMecH, KJ[x/(kr. K);

Cc CB - yaenbHas TEIIOEMKOCTh KOMIIOHEHTOB B CMeCH (CITUPTA U BOJIBI),
kJx/(kr. K);

tkF - Temmeparypa kunenust ucxoaHou cmecw, °C;

tHF - HavanpHas Temneparypa ucxoanou cmecu, °C;

VY nenpHas TEMIOEMKOCTh UCXOIHOW CMECH ompeieisaeTcs o gopmyre:
CF=Cce*Xe-+CBe*(1-Xp)

6) pacxojia Teria Ha KOHASHCAIUIO JUCTUILIATA:

Q2 =Gd * 1D,

rae Gd, pacxoa IUCTUILIATA, KT/C;

rd - TerutoTa mapooOpa3oOBaHus AUCTHILIATA, KJK/KT;

I'C ; TB— TEIUIOTa MapooOpa30oBaHUsI KOMIIOHEHTOB cMecH, KJIK/Kr/
Temnnora mapooOpa3oBaHus AUCTHILISATA OMpeEEseTcs o Gopmyre:

rd —rc *xdo + 1B (1 - Xps)

B) pacxojia TeIia Ha HarpeB KyOOBOro OCcTaTKa:

Q3 =W cw (tkw - tkF),

TJIe CW - yJeJbHas TEII0EMKOCTh KyOoBoro octatka, KJ[x/(kr-K);

tkw - Temmieparypa kuneHus Ky0oBOro octaTka B KOHIIE Tporiecca neperonk, °C.
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VY AenbHas TEIUIOEMKOCTh KyOOBOTO OCTaTKa OIpeaessiercs mo GpopmyJie:
Cw =Cc *Xw + CB (1 - Xw) (15)
ryie XW - KOHIIEHTpAIHs KyOOBOT'O OCTaTKa.

Torma o6t pacxos Tera:

Q=Q1 + Q2 + Q3. (16)
QD = GDTD
— Guyc w t ; Bz — tB';l’ ,:
yCp ( wD uvD) \ (17)

CocraButh TeruioBo OanaHc nediermaropa, 0e3 ydera MOTeph B OKPYKAIOIIYIO
Cpelly U ONpPEACNIUTh TEIJIOBYIO HArpy3Ky Ha AediermMarop

rie, Gw — pacxo1 oxJaaaromel BoJIbl uepe3 aedaermaTop, Kr/c;

Cpw — TemIoeMKOCTb BOJIBI TIPU CpefiHel Temreparype B nediiermarope, K x/kre
K);

twD BX, twD BBIX - TemrepaTypa BOJbI Ha BXOJI€ U BBIXOJE JAederMaropa,

cooTBeTCTBEeHHO ,°C.
KoHTpoJibHBIE BONIPOCHI
1. Kakoii nmponecc Ha3pIBatOT NEPETOHKOM?
2. Ilepeuncinte OCHOBHBIE LIEJIHA ITEPETOHKH.
3. Ilepsniii 3akoH I1.J[. KonoBanosga.

4. Kakue cMecH Ha3bIBAIOT a3€0TPONHBIMU WU HepasaenbHO kumsmmumu? [louemy
WX HEJb34 pa3JeInuTh C TOMOIIBIO IEPETOHKH ?

5. Jaite ompeneineHue TeMmmepaTypbl KulleHUs BemiecTtBa. Kak Ttemmeparypa
KUIICHUS 3aBUCUT OT JaBiieHUA? Kak Takas 3aBUCUMOCTb U3MEHSETCS B MPOIIECCE

MIEPErOHKN?
6. Kakuie OCHOBHBIE BU/IbI IEPETOHKU BaM U3BECTHBI?
7. KakoBBI OCHOBHBIE 3Tallbl ITPOIECCA TEPETOHKU?

8. 3 xakuX OCHOBHBIX YacTEeH JIOJDKHA COCTOSTh YCTAaHOBKA JJISI TIEPETOHKHU TPU
aTMoc(hepHOM JaBJIEHUN?
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9. Kak (ukcupyrot TeMiepaTtypy KUMeHUs OTAEIbHBIX (paKiuii?

10. C kakoil CKOpPOCTBIO MPOBOJAT MEpPEroHKy? Kak HM3MEHSI0T MHTEHCUBHOCTh

HarpeBa Ky0a B XOJIe eperoHku?
11. Kakoii nopsimok pazdopa yCTaHOBKH MOCIIE TEPErOHKU?

Tabnuna 2 - PesynbTaTsl U3MEpEHUI U pacUETHBIC TaHHBIC

Nerr/in HanmenoBanue O06o3Hauenue Enununa 3HaueHue
U3MEpeHUs
DKCIepuMeHTaIbHbIC TAaHHbBIE
1 KonnuectBo ucxoauoit F KT
cMecH
2 KoHueHTpanus ucxoaHon Xk Macc. nonu
CMECH 10 HU3KOKHIISIIEMY
KOMITOHEHTY
3 CpenHsist KOHIICHTPAIIHS Xbp Macc. nonu
IUCTUILIATA
4 Konuentpanus kyboBoro Xw Macc. nonu
ocTaTka
5 Havanbnas Temneparypa tHF °C
WCXOJTHOM CMecH
6 Temnepatypa B BepxHel tkr °C
YaCcTH KOJIOHHEI
7 Temneparypa KumneHus tkw °C
KyOOBOT'O OCTaTKa
8 KonngectBo ky60BOTO w KT
ocTaTka
9 KonunuectBo guctrmista D KT
10 JlaBrneHnue B KyOOBOI1 yacTi P klla
11 Pacxon muctmiisara Gp Kr/c
12 TemnepaTypa Boasl Ha °C
BXOJIe B AedierMarop twD®*
13 TemnepaTypa BoJbl Ha oC
BBIXOIe U3 edaermaropa twD?
PacuerHble JaHHBIE
1 CpenHsisi KOHIIEHTpalust Macc. nonun
IUCTUILIATA XoCp
2 [IpoueHT ommbku B
ompeseNieHur € %
KOHIICHTPAIIUHU JTUCTUILIATA
3 OOmmit pacxo[ Teria Ha
MIEPETOHKY Q kBT
4 TeruoBas Harpyska Ha
neduermMaTop Qo kBT
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PABOTA Ne/

N3YYEHUE YCTPOMCTBA HACAJTOYHOM PEKTUO®HUKAIIMOHHOM
KOJIOHHBI 1 ITPOLIECCA PEKTU®OUKALIUU TEXHUYECKOI'O
ITUJIOBOI'O CIIUPTA
BBenenue

PexTudukarmeii Ha3pIBaeTCs TEIJIOMAaCCOOOMEHHBIM MPOIECC pa3feICHUs
KUJKUX TOMOT€HHBIX CMECed MyTeM B3aMMHOTO OOMEHa KOMIOHEHTAMU MEXIY
KUJKOCTBIO W TapoM, MOJYy4YaeMbIM 3a CUET HCHApEeHUsl PA3JAEIsieMOl CMECH.
[Iporiecc 0OCHOBaH Ha Pa3IMYHON JIETYYECTH KOMIIOHEHTOB, COCTABJISIONINX CMECh,
T.€. Ha Pa3JIMYMU TEMIEPATYP UX KUIICHUS ITPU OJHOM U TOM K€ JIABJICHUHU.

[Ipouiecc pekTudUKaUuu OCYIIECTBISIOT B KOJIOHHAX, MPEACTABIISIONINX
co00li BepTUKAJIbHBIC [WIMHAPUUECKUE annapaThl C KOHTAKTHBIMU YCTPONCTBaMHU,
B KauyeCcTBE KOTOPBIX HCHOJB3YIOTCS TapeiKd WIA HacaAkh Pa3IuYHbIX
KOHCTPYKIIMH.

PexTudukaimonHas KOJOHHAa — 3TO MPOTUBOTOYHBIM KOJIOHHBIN anmnapar, B
KOTOPOM TIO BCEH €ro BBICOTE peaM3yeTcsl MPOIECC TEIIoMaccoOOMeHa MEXKIY
cTekatomed BHU3 (uierMoi (GKUAKOCTHIO) W TOJHUMAIOIIMMCS BBEpPX IMapoM,
npuyéM temneparypa napa Ha 0,5 + 2°C Beiiie Temneparypsl xuakoctu. [Iponece
TEIJIOMAacCOOOMEHA 3aKITI0YAETCSl B HEMTPEPHIBHOM OOMEHE TETJIOM U OTACIbHBIMU
KOMIIOHEHTaMU MEXy *KHUJIKOW W mapoBoit ¢azamu. XKuakas daza obOoramaercs
0oJee BRICOKOKHIISIIIMM KOMIIOHEHTOM, a TlapoBasi ¢aza 6oJiee HU3KOKHUIISIIINM, T.€.
u3 napa B xkuakoctb yxoauT BKK, a u3 xxuakoctu ucnapsercs HKK u nepexonut B
nap. B pesynbTare map, Aoias 10 Bepxa, MpeBpallaeTcs B MPAKTUUECKU YHCTHIN

HKK, a xxunkocts, goias 1o Husa, B noutu yuctbld BKK. /[Brmxkyiien cuimon 3Toro
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oOMeHa Ha rpaHulle IBYyX (pa3 sBisieTcs CTpeMIICHUE KUIKOM 1 MapoBOil a3kl K UX
PaBHOBECHOMY COCTOSIHUIO.

B pextudukanMmoHHONW KOJIOHHE HaBCTpeuy Jpyr JApYyry MpOXOAST
HEPaBHOBECHBIE M0 COCTaBY MOTOKH Mapa 1 KUAKOCTH. [lap B KOJIOHHE UIET CHU3Y
BBEpX, a JKUJKOCTh CTEKaeT CBEpXy BHHU3. B pe3ynbTaTre KOHTAKTHOTO
B3aMMOJICHCTBUSL ~map  oOoramaercs Oosiee  JeTyduM  (HU3KOKHIISAIIHM )
KOMIIOHEHTOM, a JKUJKOCTh - MEHEE JIETy4HM (BBICOKOKMISAIMM). Pa3Buras
MOBEPXHOCTh KOHTAKTa (a3 Ha Tapeskax o0pa3yercs My3bIpbKaMHu U CTPYSMU Iapa
P MHOTOKPATHOM €ro MpOX0xkAeHUH (0apOoTaxe) yepe3 CIou KUAKOCTH.

PexTudukamoHHble KOJIOHHBI IIMPOKO NPUMEHSIOTCA B HEPTAHOM, HEedTE -
XMUMHYECKOH, ra30BOM U MUIIEBON POMBILIUIEHHOCTSIX.

N3BecTHO, YTO ATUJIOBBIM CHOUPT XOPOILIO PACTBOPSIETCS B BOJE, 00Opasys
OMHapHYI0 BOJHO-CIMPTOBYIO CMECh C pPa3jiMYHbIM COJAEPKAHUEM CIHpPTA.
Temneparypa kunenusi 100% stunoBoro crnupta (tkun=78,3°C npu gaBinerun 760
MM PT. CT.) 3HAUUTEIBHO OTJIMYAETCS OT CBOMCTB AUCTHIJIUPOBAHHOW BOJABI U 3TO
pa3iauuuMe  UCIOJIb3YeTCsl  MpU  pa3felieHUd  KOMIIOHEHTOB  pa3jM4YHbIX
CHUPTOCOACPKAIINX MATEPUAIIOB ISl MOJTYYEHHUs CIIMPTA BBICOKOW KOHLIEHTPAIUH.
PaznuyaroT MOJISIpHYIO0, MACCOBYIO M OOBEMHYIO KOHIICHTPALUH CIIUPTA.

Belnenenye U3 BOJHO-CIMPTOBOM CMECH CHHUPTA JOJKHO OCYIIECTBISATHCS
IpU TEMIEpaType KHUIIEHUS, COOTBETCTBYIOIIEH KOHIEHTPALMM CMECH, U MpHU
IIOCTOSIHHOM JaBJIEHUM NapoB Hajx cMmecbto. llpu nmaBnennmn 760 MM pr. CT.
TeMIlepaTypa KHUIIEHHs Pa3IMYHBbIX MO KOHIIEHTPALUU BOJHO-CHUPTOBBIX CMecen
pakTU4ecku HerpepbiBHO yMeHbiaeTcs ot 100 °C npu konuenTpaunu cnvprta 0%
10 78,3 °C mpu 100%. VckimroueHne cocTaBisieT HEKOTOpast 00J1aCTh KOHIICHTPAITHA
BOIM3U a3eoTpornHoi Touku A, (94,6%), rae TtemmepaTypa KUIEHUS CTaHOBUTCS
HECKOJIbKO HUke TeMreparypsl kunienus: 100%-ro cnupra (puc.7). A3e0TpOIHbIMU
WIM HEpas3[elIbHO KUISIIMMH Ha3bIBalOT CMECH, Y KOTOPBIX IMap, HAXOMSAIIUICS B
PABHOBECHH C KUIAKOCTHIO UMEET TOT K€ COCTaB, YTO U KUIIAILAS CMECh.

Jigs  monyueHuss — COMpTa-peKTHPHUKaTa  MPUMEHSIOTCS  YCTAaHOBKHU

HEeTMPEePBIBHOTO JeHCTBUS (puUc. 8). B HUX CIUPT-CHIPEI] U eperpeThiii BOASTHOM map
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CMEIINBAIOTCS B HHKHEH 4acTu peKTH(I)HKaHHOHHOﬁ KOJIOHHBI 1 IIPEBpAlIarOTCA B

BOJIHO-CIIUPTOBBIH Map ¢ Temieparypoi 94°C.

Puc. 7 3aBucuMoCTh TeMIiepaTypbl HACBHIIIEHHOTO BOJAHO - CIMPTOBOTO Mapa Mpu

naBiieHuu 760 MM pT. CT.
Heab padoTsl

[loBbIlIeHHE ypOBHA 3HAHMM B  BOMPOCE YCTPOMCTBA U PabOTHI
PEeKTU(PUKAIMOHHON YCTAaHOBKH, a TakXKe IPOILECCOB, MPOUCXOMAIINUX TPHU

peKTHU(DUKAIIAH.
3amauu padoThbI

1. Wsyuenue mporecca peKkTU(GUKAIMK ITHIOBOTO CIHUPTA HA YCTAaHOBKE
MEPUOINYECKOTO ACHCTBUA.

2. O3HaKOMJIEHHE C KOHCTPYKLKEN Hacal04HON peKTU(PUKAIIMOHHOM KOJIOHHBI.
3. 3ydeHure npUHLIKIIOB YIIPaBIeHUS PEKTU(PUKALNOHHON YCTaHOBKOM.

4. [IpnoOpeTeHne HaBBIKOB BHIBO/IA YCTAHOBKH Ha pabOUnil pexuM.

5. Onpenenenue yucia TEOPETUIECKUX TapeIIoK.

6. CocTaBneHue TerioBoro Oananca aeduiermMaTopa W ONpeeieHHe KOJTMYeCTBa

TeIria, OTBOAMMOTO MPU KOHJIEHCALIUU MapOB CIUPTA.
Onucanue 3KCNEPUMEHTAIbLHONM YCTAHOBKH

HcxonHast cMech XpaHUTCS B Oake-XpaHWIHIIE 3, W3 KOTOPOro HAcocoM 9

yepe3 ¢unbTp 11 momaercs B HamopHbIi 6ak 4. M3 HamopHoro 0aka 4 ucxomHas
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CMeCh CaMOTEKOM 4epe3 poTaMeTp MOCTYIAET B 100 PeBATENb, PACIIONOKEHHbIH B
KyOe 2, T7ie oHa HarpeBaeTcs KyOOBbIM OCTaTKOM. TemriepaTypy UCXOIHON cMecu
1ocJjie MoAOrPeBa ONPEAEIIAIOT IO MOKA3aHUI0 TEpMOMETpa. B pekTudukanonnyo

KOJIOHHY | mojorpeTast UCXo/iHasi cMech ocTynaeT Ha 7, 9 unu 11 Ttapenku, cuuras

CBCPXY. Komonna umeer 12 cuTyaThIx TapCJIOK C CCIrMCHTHBIMH CJIMBHBIMHU

ycTpoiicTBamu. BHyTpeHHU quaMeTp KoJIOHHBI 200MM.

Puc. 8 IlpuHuunuanpHas cxema MPOMBIIUICHHOW YCTAaHOBKH HEMPEPHIBHOTO
JIEHCTBHS C HCIIOJIb30BAaHUEM Tperolero napa:l - pektudukannoHHas KOJIOHHA; 2 -
KyO; 3 - Oak-xpanwnwine, 4 — HaMoOpHBIA Oak; 5 - medaermarop; 6 cOOpPHUK
JTUCTUIUIATA; 7 XOJOIUIBLHUK KyOOBOTO OCTaTKa; 8 — COOpHHMK KyOOBOTO OCTaTKa; 9
- Hacoc; 10 - porametp; 11 - punbTp

C HIWKHEHW Tapenkd >KUIKOCTh CTEKaeT B KyO-UCMApUTENb 2, WMEIOIIHMA
BHYTpPH 3MEEBUK, 000oTrpeBaeMblii mapom. KoHieHcaT rperomero mapa u3 3MeeBUKa
OTBOJIUTCA B KaHAJM3aLMIO Yepe3 KOHJIEHCAMOHHBIN ropiok. Pacxon rperomiero
napa peryjaupyeTcsi BEHTUJIEM, a JIaBJIeHHE OIpeAesIeTcs o MaHoMeTpy. B kyOe-
UCIIapUTeIIe YacTh KUJKOCTU IIPEeBpaIllaeTCs B Map, a Apyras OTBOJUTCS B KaUECTBE
KyO0oBoro ocratka. KyOoBbIil 0OCTaTOK MPOXOIUT XOJIOIUIBLHUK 7, T/ OXJIaXKaaeTCs
BOJIOM, U TIOCTYTaeT B cOOpHUK 8. M3 cOopHUKa § KyOOBBIN OCTATOK BO3BPAIIACTCS
B Oak-xpanumnuiie 3. COopHUKHU 6, 8 U MEXTPYyOHOE MPOCTPAHCTBO AedaermaTopa 5
coo0011eHbI ¢ aTMocdepoil, yTo obecreunBaeT paboTy KOJOHHBI MO aTMOChEepHBIM

naBneHueM. C BepXHEW 4YacTH KOJIOHHBI Tap, OOOTAIEHHBI HU3KOKHUIIAIAM
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KOMIIOHEHTOM, MOCTYIaeT B JedaerMaTop 5, KOTOPBIM TakKe 0XJIakAaeTcsi BOAOH.
Pacxon Bombl U3MepsieTCs pOTaMETPOM, a TEMIEpaTypa €€ Ha BXOJE U BBIXOJIE -
TepmomeTpamu. KHIKOCTb, OOpa3oBaBIiasica B jAediermMarope mociie IMOTHOU
KOHJICHCAllUU Tapa, AeTuTcs Ha ABe yacTu. OgHa B BUAE (IErMbl MojaeTcs Ha
OpOIIIEHHE KOJIOHHBI, a Ipyrast OTOMpaeTcs B BUAE AUCTUILIATA, KOTOPBINA MOCTYHAeT
B cOOpHUK 6 U janee HampaBisieTca B Oak-xpanuiuiie 3. KonuuectBo diermsl u
JUCTUIIATA U3MEPSIETCS pOTaMETpaMHu.

Kononna o6opyoBana mpo600TOOpPHUKAMU KUJKOCTU C TapesoK, (IerMsl,
JTUCTUILISTA, KUJKOCTU B KyOe, a Tak:Ke MPoOOOTOOpHUKAMU Hapa, MOCTYIAIOIIETO
Ha TapeJyiKy, U MOKUJAOIIEro MeHHbld cioi. [IpoOooTOopHMKM mapa cHaOKEHbI
TEIJIOOOMEHHUKAMH TUMa «Tpyba B TpyOe», B KOTOPHIX MpoObI Mmapa
KOHJIEHCUPYIOTCS, U KOHJIEHCAT coOMpaeTcs B OTAeNbHbIe EMKOCTH. Ha kaxmoit
TapeJiKe KOJIOHHBI YCTAHOBJIEHBI TATYMKHU TEMIIEPATYPBI, pabOTa0IIMEe B KOMIUIEKTE
C BTOPUYHBIM NPUOOpPOM. 3HAHHE TEMIEPATYPhl )KUIKOCTH Ha TapeIKax MO3BOJISET
ONPEAENUTh NPOPUIL TEMIEPATYPHI IO BHICOTE KOJIOHHBI.

B oTiinumne oT NpOMBIIUIEHHBIX TapeabyaThiX PeKTU(HUKAIIMOHHBIX KOJIOHH B
7a00paTOpHBIX KOJOHHAaX cBepxmayioro auamerpa (10-30mMMm) B KaudecTBe
KOHTAKTHBIX 3JIEMEHTOB HaWOOJIbLIIEE paCIPOCTPAHEHUE MOJIYUYNUIIM HACAJKU TUIIA
«3yapLEep» U3 HEp)KaBewlled TroppUpPOBaHHOM CETKM WJIH CIHPAIbHO-
MPU3MATUYECKON HACAIKH, COCTOSIIEN M3 MEJIKHUX MPYKUHOK U3 HEPKABEHOLIECH
npoBosiokd. Ilpouecc TemnomaccooOMeHa Ha TaKMX KOHTAaKTHBIX 3JEMEHTax
MPOXOJUT HENPEPHIBHO IO BCEl BBICOTE KOJOHHBI, a COCTOSHHE PaBHOBECHS,
HKBUBAJIEHTHOE OJHOM TEOPETUYECKOM Tapesike, HACTyMaeT MOocJe MPEeoa0IeHUs
apoM HEKOTOpPOro CJIOSl, BBICOTY KOTOPOTO AacCOLMHMPYIOT C  BBICOTOM
teopetnyeckor Tapesku BTT nin Beicotsl ennauiel nepesoca BEIL Oty BeicoTy
OOBIYHO OIICHMBAIOT B MWUIMMETpPaxX, 4YTO TIO3BOJSET JIETKO OICHUBATh
s dexTuBHOCTS TOM Mau nHOM Hacanku o BEIIL. Tak npu BHyTpeHHEM auameTpe
kosoHHbl 30 MM BEII cnmpansHO-ipu3Matudeckord Hacagku paBHa 15-30, a 'y
UCITOJIb3yEMOW B HAILIEM Cily4ae Hacaiaku «3yublepy», 20-25 mMm. OHAKO yke npu

nuamerpe kojioHbl 40 MM ux sddexTuBHOCTh (pakTuuecku oauHakoBa U BEII
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coctaBisieT 25-30 mm. Takum o0Opa3om, y HacaJOYHBIX KOJOHH BBICOTA €IUHUIIBI
MEePEHOCa CUIIbHO 3aBUCUT OT JMaMETPa KOJOHHBI U CTPEMUTEIBHO BO3PACTAET MPHU
€ro yBeJn4eHUH. [103TOMy OJTHUM U3 MEPCHEKTUBHBIX HANPABICHUW MOBBIIICHUS
9HEProd(HEKTUBHOCTH  TPOMBINUICHHOTO  00OpPYIOBaHUS  SBISETCS  €TO
MUHUATIOpU3AIUS W HCIOJIb30BAHUE OOJBIIOTO KOJMYECTBA KOHTAKTHBIX
AJIEMEHTOB.

[Iponecc pexkTuduKanuu STUIOBOTO CIIUPTA HA YCTAHOBKE OCYIIECTBIIACTCS
CJIeIyIOIUM 00pa3zoM:
- BHavaJle KyOoBasg >KHUIKOCTb C TIOMOIIBIO DJIEKTPUUECKOTO HarpeBaTes,
paboTaroIero B CTapTOBOM PEKUME, MPU MAKCUMAJIBHOM MOIIIHOCTH JOBOJAUTCS 10
KUIICHUS,
- oOpazyronuiicss B KyOe map MOJHUMAETCS MO PEKTU(UKAIMOHHONW KOJIOHHE M
nonanaaet B neduaermatop (LAD), rne koHaeHcupyercs, 00pa3ys TUCTUILIAT,
- vacth auctwuidara (dierma) Bo3BpamiaeTcss B BepxHioo mapry (PKB), a
ocTaBIasics yacth uepe3 oxaaautens (KJ{) nocrynaer B npuemuyto eMkocts (I1E).
CooTHoleHHE MKy pacxogamu (pierMbl U OTOMPAEMOTo TUCTUILISTA Ha3bIBACTCS
(p1erMOBBIM YHCJIOM U YIPABJISETCS BPYUHYIO PETYISITOPOM OTOOpA JUCTUILISATA
(KPH). ITpu 5TOM 1O BCel BHICOTE KOJOHHBI MIPOUCXOJIUT HEMPEPHIBHBIN MPOIIeCC
TEIJIOMaccoOOMeHa MEXKy CTEKaroIIe BHU3 (PIIerMOoil U MOJHUMAIOIIUMCS BBEPX
napoM. B pe3synbrare B BepxHEW 4acTH KOJIOHHBI HAKarlIMBaeTCA B BUJE Mapa U
(baermMbl caMbli JTIETKOKUITAIINN KOMIIOHEHT KyOOBOM KHUJIKOCTH, a CIICJIOM 3a HUM
10 BBICOTE KOJIOHHBI BBICTPAUBAETCS «OUEPEIb» IPYTUX BEIIECTB C 00Jiee BHICOKON
TeMrepaTypoi KUneHus (151 MHOTOKOMITOHEHTHBIX JKHIKOCTEHN);
- TpU JOCTIXKEHUM TemmepaTypbl mnapoB 78,3 °C HauumHaercss Mpouece
pexkTuduKanuu dTUIOBOro cnupra. Cxema pabOThl KOJOHHBI - (piierMa T€YeT BHU3,
a map JABUXKeTcs BBepX. i1 TAKOTO BCTPEUHOIO IBUKEHUS CYLIECTBYET HEKOTOPAs
npefenbHas  CKOpOCTh  Mapa, MOpH  KOTOPOM  TpaBUTAMOHHBIE  CHUJIBI,
oOecrieynBaIIMe crekanue (iaerMbl BHHM3, HE B COCTOSHHMHM TPEOAOJIETh
MIPOTUBOJICHCTBYIONMNA UM TUHAMHYECKU Hamop mapa. Torma dierma cHavana

3aMCIJISICET CBOIO CKOPOCTh TCUCHUA BHU3, 3aTCM IIPOCTO OCTAHABJIMBACTCS, ITIOBHCAA
23



B KOJOHHE, M HAYMHACT HAKAaIUIMBAaTbCi B €€ PEKTU(PUKAIMOHHONW YacTH.
[Tpoucxonut 3axsieObIBaHUE KOJIOHHBI,
- 3axJIeObIBaHUE SBIISIETCS HEPACUETHBIM PEXHUMOM pPalbOThl PEKTUPUKALUOHHOM
KOJIOHHBI M B TAKOM COCTOSIHUM OHA MOXeT HaxoauTbesa He 6omnee 30-60 c. 3a ato
BpeMsi (ierMa 3amnojHSET €€ BHYTPEHHIOI MOJOCTh M JAeduierMarop, a 3aTeM
MPOUCXOIUT aBAPUIHBIN BHIOpPOC (iierMbl uepe3 BEpXHUM mTylep aedermaropa.
Hauano 3axie0ObIBaHMSI MOXKHO ONPEICIUTH MO BO3HUKHOBEHHIO XapaKTEPHBIX
nyJbCalluii Ha 3alucu Tepernana JaBieHUS B KOJIOHHE M TMOSBICHUIO 3BYKOB
«OyJIbKAIOIIEroy» IIyMa Mpu paboTe yCTaHOBKH;
- TIpe/iesibHasg CKOPOCTh Mapa 3aBUCUT OT KOHCTPYKIIMM KOHTAKTHBIX 3JIEMEHTOB,
3arpOMO’KJCHUS] UMH BHYTPEHHETO C€YeHUs KOJOHHBI. OOBIYHO OHA HAXOJIUTCS B
npenenax 0,5 mo 1,2 m/c. Ilpu 3ToM mMakcumanibHasg 3P(HEKTUBHOCTh pa3eieHUs
CMECH pealu3yeTcsi Kak pa3 Mpu padoTe KOJOHHBI BOJU3U COCTOSTHUS
3aXJICOBIBAHMS;
- CTOUT OOPAaTUTh BHUMAHHE, YTO 3aXJICObIBAHNE KOJIOHHBI MOXKET HACTYIUTH U MIPH
IPABUJIBHO MOABEICHHOMN K HArpeBaTeo0 TEXHOIOIMUECKOH MOLTHOCTH.
CyiecTByeT HECKOJIBKO IPUYMH TAKOTO SIBJICHUS: 3aCOPEHHUE HIKHEW YacTu
KOJIOHHBI IEHOW 3a CYET HCIIOJIb30BAHUS HEKAYECTBEHHOI'O CIMPTOCOAECPKALIETO
CBIPBS, IEPENOTHEHNUS NCTIAPUTEIBHON €MKOCTH MCXOAHON >KUJKOCTBIO, TOIBITKH
WCIIOJIb30BAaHUSI KOJIOHHBI B BBICOKOTOPHOW MecTHOCTU. HeobOxomumo Takxke
KOHTPOJIUPOBATh HAJIWYUE MOBBIIIEHHOTO HAMNPSKEHUS B CETH, MPUBOMSAIIETO K
3aMETHOMY YBEJIMYEHHUIO MOIIHOCTH, BBIJIEISIEMOI HarpeBaTesem;
- U1 MOJY4Y€HHUs BBICOKOKAUYECTBEHHOTO CHUpPTAa-peKTHU(UKaTa (IerMoBOE YHUCIIO
JOJDKHO OBITh HE MEHee TpexX. DTO O3HayaeT, yTo U3 4-X yacTed AUCTUIUIATA B
CHUPTOMPUEMHUK OTOMPAETCS OJIHA YaCTh, @ TPU OCTAJIbHBIE YACTH JOJIKHBI OBIThH
OTIIPaBJIEHbI 0OPAaTHO B PEKTU(UKALIMOHHYIO KOJIOHHY JIJIsl OPOLLIEHUS;
- IPHU TOJHOCTBIO OTKPBITOM OTOOpE TUCTHILIATA (DIErMOBOE YMCIIO CTAaHOBHUTCS
paBHBIM HYJIO. [IpU 3TOM KOHTaKTHBIE 3JEMEHTHI PEKTU(UKAIMOHHONW KOJOHHBI

MOJHOCTBIO «HUCCYINAKOTCA» U peKTI/I(bI/IKaI_[I/IOHHaH YCTaHOBKa IIPCBPAIIACTCA B
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IIEPErOHHBIM  anmapar ¢ HU3KOM OYUCTKOM M HEJOCTaTOYHO  BBICOKOU
KOHLIEHTPaLUeH 0JIy4aeMOro 3TUIOBOIO CIIAPTA.

MeToauka BbINOJIHEHUSA PA0OTHI

1. O3HaKOMHTBCS CO CXEMOI1 TabOpaTOPHOM YCTAaHOBKH, PHUC. 6 U PaCIONIOKEHUEM
npuoopoB. COCTaBUTh €€ ONMCAHWE U 3arOTOBUTH TaOIUIBI [JIs PErHCTpaluu

pe3yJIbTaTOB UCIIBITAHUN.
2. IIpoBepuTh NPaBUIBHOCTH COOPKH U T€PMETUYHOCTH CUCTEMBI ATPYOKOB.

3. Iopkmrountk creHn K cetd 220 B U BKIFOYUTH NMATAHUE CETU JABYXIOJIKOCHBIM

BKJIFOYATCJIEM.

4. 3amuTh NPUMEPHO 37 HMCXOTHOW KHIKOCTH (HO He Oonee 3/4 oObema) B

ucnapurenbHyto emkocTh (KW), criupra-ceipiia ¢ koHueHTpanueit e 6omnee 15%.

[IpenBapuTenbHO U3MEPUTH ACHCTBUTEIBHYIO KOHIIEHTpAIUIO (XF, apeOMETPOM) U
HavyaJgpHyIO0 TemnepaTrypy cmecu (tHF). OObeMHYI0 KOHIIEHTpALUIO TEPEBECTH B

MacCCOBYIO, IIOJIYYCHHBIC 3HAYCHHA 3aHCCTHU B TalJI.

5. IlopkmrounTh aBTOMaTW3uMpoBaHHBIM cTeHA K USB pazpeMy KommeroTepa u
3amyctuTh nporpammy Ilyck — IIporpammel - MeasLAB - «Pextudukanus». s
0oJee moIpoOHOTO 3HAKOMCTBA PA0OTHI C MPOrPAMMHBIM 00€CTIeYeHUEM, OTKPOITE

orucanne «PykoBojCcTBO Mo paboTe ¢ MporpaMMHBIM 00ECTICUCHUEM).

6. 3amycTuTh B pabOTy KOMIBIOTEPHYIO CHCTEMY aBTOMATHUYECKOTO H3MEpPEHHSI

apaMeTpoB.

7. 3akpeITh perynstop otoopa nuctuiuisata (KPU), komonHa B 3TOM peskume OyaeT

paborath Ha «cebs». OTOopa AucTIIINTA HE OyIeT.
8. Bxmrounts BK2 m1st mogaum Bobl B AedierMaTop v OXJIauTeNb.
9. BKJIIOYUTBH BEHTUJISTOP BO3YIIHOTO TEMJI000MeHHUKA KHonkoi BK3.

10. Bxurounth mnepekimodatenem BKI1 anextpuueckuit HarpeBarens (HD) u

BBICTaBUTh MaKCUMaJIbHYIO MOIIIHOCTH Harpea (1000).

11.Ilpu nocTwkeHUM TeMIlepaTyphl KUIEHUS OCHOBHOT'O BEIIECTBA (STUIIOBOTO
CIIUPTa), KOHTPOJUPOBATH TEMIIEPATYpPy B BEPXHEM YacTu KOJIOHHBI tk=78,3
+(1,0+1,5)°C, perynupys MOIIHOCTh HarpeBa. OCTaBJATHL YCTAHOBKY 0e3

KOHTPOJIA Ha 3T0 BpeMd 3alpeliacrcd, TaK KaK IIpH MAaKCHUMAJIbHOH
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MOIIHOCTH KOHAeHcATOp (HederMaTop) MOKeT He CIPABUTHCHA € HArPY3Koii

1o o0pa3ywieMycsi napy, 1 KOJJOHHA MOKET «3aXJIe0HYThCS».

12.B ycTaHOBHBIIEMCSI PEKHUME, BCE IMOKa3aHUS MPUOOPOB JOJKHBI OCTABATHCS

MOCTOSIHHBIMU, CHSITh 3HAUYCHHUSI.
Pacxon BojibI, TOTaBaeMOM B OXJIQAUTEIh U Ae(IIerMaTop ----- a/c
TemnepaTypy BOJIbl, IOCTYNAIOLIEN B OXJIAAUTEIND ----- °C
TemnepaTypy BOJIbl, Ha BBIXOJI€ OXJIQAUTENS ---==-~ °C
TemnepaTypy BOJbl, HOCTYyNAOIIEH B AediiermaTop ------ °C
TemnepaTypy BObI Ha BBIXOJIE U3 Aediiermaropa -------- °C
Temnepatypy B KyOOBOM HcCHapuTese ------- °C

JlaBneHue napa B KyOOBOM ucHapurene ------ I[1a

13. Ycranosuts npuemnyto eMkocTs (I1E) mist cOopa nuctumdra.

14.Perynupys MOILIHOCTh HarpeBa W pacxoi auctwuiiara yepe3 KPU mobuthes
nokanenbHoro teueHus auctmiuiara yepe3 CYC (mpumepno 20 + 30 kanens 3a 20
C), YTO COOTBETCTBYET MPUMEPHO (hJIErMOBOMY unciy paBHOMY 4. [Ipu 3TOM BaskHO
HE JIOMYCTUTh 3aXJICObIBAHUS KOJOHHBI, HAYAJI0 KOTOPOTO MOXHO OIPEACIIUTD 10
BO3HUMKHOBEHUIO XapaKTEpHBIX MyJbCAllMd Ha 3alKCH [epenaaa [aBICHUS B
KyOOBOM 4YacTM U TIOSBJICHUIO 3BYKOB «OYJBbKAIOIIEro» IIymMa HOpu padore

YCTaHOBKH.

15.B ycranoBuBLIEMCS PEXKUME, CHATH 3HAYCHUS.

Pacxon BoabI, MogaBaeMoi B OXJIaquTeab U AediaerMaTrop ------- a/c
TeMreparypy BOJBI, TOCTYNAOLIEW B OXJIATUTEND --=-- °C
Temrieparypy BOJbI, Ha BBIXOJE OXJIAAUTEIS ----~ °C

TemnepaTypy BoOJibl, mocTynaromei B gediaermarop ----- °C

TemnepaTypy BObI Ha BBIXOJI€ U3 Aeduiermaropa ----- °C
Temneparypy B KyOOBOM HCHApUTEIIE ----= °C
JlaBneHue napa B KyOOBOM HCIapUTEINe ----- ITa

dnermMoBOE YUCIIO -------
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16.0160p ciupTa KOHTPOJIUPOBATH MO MOKA3AHUAM TEMIIEPATYPbl B BEPXHEHN yacTu
KOJIOHHBl M TOKa3aHu# Aud@depeHurnaIbHOr0 MaHOMeTpa (3HAYEHHUE JIOJKHO

OCTaBaTbCA HOCTOHHHLIM).

17.3ameputh apeoMeTpoOM KOHLIEHTPAIUIO JAUCTWIUIATA (3THUJIOBOIO COUpPTA) Xp ,

3HAYCHUE 3aHSCTH B TAOII.

18.I1ociie okoHYaHUs pabOTHl BBHIKIIIOUUTH HArpeBaTellb UCIAPUTEILHON EMKOCTH
(xnonka BK1). ITocne Toro, kak KojioHa OCTHIHET, BhIKIIOUNTHL BK2 1 BK3.
BBIKIIIOUUTH CUCTEMY U3MEPEHHUS.

19.0TkiI0YNTh  YCTAHOBKY  OT  3JIEKTPUYECKOM  CETH  aBTOMATHYECKUM

BeIKJTFOUaTesieM «Ceth 220By.

20.ITocne cnuBa KyOOBOTO OCTaTKa M OYUCTKU UCHAPUTEIbHON EMKOCTH, TPUBECTH

YCTaHOBKY B UICXOJJHOE COCTOSIHUE.
21.IIpousBectr 00pabOTKY MOTYUYEHHBIX JAHHBIX U 3aHECTH PE3yJbTaThl B Ta0.
22.01npenennTh Yuciao TEOPETUYECKHUX TapeIoK.

23.0TBeTUTH HA KOHTPOJIBHBIC BOIIPOCHI U CACIIATH CAMOCTOATCIBbHBIC BBIBOJBI I10

BBITIOJTHEHHOM padoTe.

O0paboTKa ONBITHBIX TAHHBIX U COCTABJIEHHUE 0TYETA

[Toctpouts no panubM, (IIpunoxxeHue) aas cMECH STUIIOBBIA CIUPT — BOAA
IpyU aTMOC(EPHOM JIaBJICHUH, KPUBYIO PABHOBECHS B KOOPJAUHATAX y-X.

OTtmeTuTh Ha OCH abCUMCC 3HAYEHMs] KOHLIEHTPALUHA UCXOAHOM CMECH X,
TUCTUWILISATa Xp KyOOBOro OCTaTka Xw.

Onpenenurs:

rr—u-F

Ry = 22
MUH y-F—:

y-F—xp (18)

MuHuManbHOE Ynucio (rierMol

rac, 3Ha4YCHHUC y*F - paBHOBECHAA KOHLCHTpALKUA HHU3KOKUIIAIICTO KOMIIOHCHTA

(3TUIIOBOTO CIIMPTA) HAXOJUTCA 110 PAaBHOBECHOM KpHUBOM puUC.9;

Xp - COJAEpKaHWE HHU3KOKHIIAIIEr0 KOMIIOHGHTAa B JUCTHIUIATE (KOHIIGHTpAIUs
JTACTUILIISATA);
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XF - KOHLIEHTPALHXS UCXOTHON CMECH.

dnermoBoe unciio R - oTHomeHue pacxosa (erMel K pacxoay JUCTUILIATA
R=1,3R mun + 0,3.

3aTeM Ha MarpamMmy y-X HaHEeCTHU pabouyro JIMHUIO BEPXHEH 4acTH KOJIOHHBI

R x
Y= 513+ 5r1 (19)

Bbrauciuth oTpe3ok, KOTOPBI OTcekaeT pabovast TMHHUS Ha OCH opauHar, (puc. 9).

Puc. 9 Onpenenenue uncia TEOPETUIECKUX TapeIoK

Yepes Touky A (Xp) = Yp) u MONy4YEHHBI OTPE30K MPOBECTH PabOUYIO
JMHUIO BepXHel yacTu kKoJoHHBI. Yepes3 Touky D (Xw = Yw) u Touky C npoBectu
pabouyro JMHHUIO HWKHEH 4YacTH KOJIOHHBI. MeXAy paBHOBECHON M pabounmu
JUHUSIMUA ~ CTPOSAT CTYNEHM U3MEHEHUs KOHIeHTpauuidi. Kaxngas cTyneHb
COOTBETCTBYET OJHOM TeEOpeTHYecKoM Tapenke. MeTtomoM rpadudeckoro
MOCTPOEHUS ONPEEIUTH YACIO TEOPETUUECKUX CTyNEeHEeH (Tapesok) nr.

[Ipu paboTe KOJTOHHBI «HA Ce0s» TUCTUIUIAT HE OTOMpaeTcs, T.€. GierMoBoe
YHCIJIO PaBHO OecKOHEUHOCTU. B 3TOM ciyuyae paGouasi TUHUS KOJOHHBI COBIAJacT
C AMaroHaJjblo.
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Tabnuma 3 - PesynbTaTsl U3MEpPEHUI U pacyeTHBIC JaAHHbIC

Ne | HammenoBanue O0o3HaueHne Ennnuna 3HayeHue
i U3MEepEeHUs
DKCnepruMEeHTATbHBIC JaHHBIC

1 KomnuecTBo ncxomanoi KT
cMecHu

2 Konuenrpanus Macc. nonn
HUCXOJIHOM CMECH I10
HU3KOKHUIIAIIEMY
KOMITOHEHTY

3 CpenHsisi KOHLEHTpALHS Macc. nonau
JIUCTHIIIATA

4 KonnenTparus Macc. goau
Ky0OOBOT'O OCTaTKa

5 DKCIEpUMEHTAIBHOE
(dbaermMoBoe 4ucio

PacueTrnble nanHbIe

1 MuHuMaiibHOE

¢baerMoBoe 4nCII0
2 drermoBOE YHUCITO
3 KomuuecTBo

TCOPCTUYICCKUX TAPCIIOK

KoHTpoJibHBIE BONIPOCHI

1.Kakoii nmporiecc pasaesieHus BEIIeCTB Ha3biBaeTcs pekTudukanuein? Kakue

MIPU ATOM UCHOJIB3YIOTCS OTJIMUUS (PU3UUECKUX CBOMCTB pa3/iesieMbIX BEIIECTB?
2. Kakue cMecu Ha3bIBalOT a3€0TPOMHBIMU WJIU HEPaA3/IeJIbHO KUTISAIIUMU?

3. Kak yctpoena pekrudukanonHas kojoHHa? Kakue ycTpoicTBa HCTIOJIb3YIOTCS

B HE B KAayeCTBE AJIEMEHTOB JJI1 YBEJIWYEHUS KOHTAKTHOTO B3aUMOJEHCTBUS
JBIDKYIIUXCS B KOJIOHHE (haz?

4. C ueM cBs3aHO 3axJieObIBaHUE PEKTHU(PUKAIMOHHON KOJIOHHBI? Kak MOXHO ero
OOHaApYXUTh U MIPELOTBPATUTH?
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5. Kak pabotaet pextudukanmoHHasi KOJOHHA IIPU paBEHCTBE (DIErMOBOrO yucia
Hymo? Kak MeHseTcst CTeneHb OUMCTKU M KOHIIEHTPAIUs MOJy4aeMOro 3TUIIOBOTO
criupra?
6. Kakue u3 BeuiecTs, coaepxaiifecs: B CIIUPTOCOJAEPIKAIEM ChIPhe OTHOCATCS K
JIETKO- WU HU3KOKHUTISATITUM?
PABOTA Ne8
N3YUYEHMUE IMPOLECCA PEKTU®UKALIUN
MHOI'OKOMIIOHEHTHOH CMECH B HACAJIOYHOM KOJIOHHE
BBenenue

B mpombliliuieHHOCTH HamboJiee 4acTo paslesisitoT He OWHApHBIE, a MHOTO-
KOMITOHEHTHBIE CMECH, PEKTH(PUKAIHS KOTOPHIX SBIISICTCS 00JIEe CJI0KHBIM B MEHEe
U3YYEHHBIM IpoiieccoM. B oTiuure oT OMHApHBIX CMece — cucTeM, 001a1aroImX
JUIIh JIBYMS CTEMCHSIMH CBOOOJBI, MHOTOKOMIIOHCHTHAS CMECh TMPEICTaBIISCT
co00#l cucTeMy, YUCIIO CTETEHEW CBOOOJBI KOTOPOH PaBHO YMCIY KOMIIOHEHTOB,
COCTaBJISIIOIIMX 3Ty cMech. OTCIOJ]a BBITEKACT CJIOKHOCTh aHajiW3a M pacuera
MIPOIIECCOB PEKTU(DHUKAIINN TAKUX CMECEH.

Ecnu nyis GuHapHO# cMecu N3BECTHBI 0011I€€ TaBICHUE IEPETOHKU M MOJIbHAS
JIOJISI OJTHOTO W3 KOMIIOHEHTOB B JTUCTHIUIATE, TO, COTJIACHO MpaBmiIy (a3, STUMHU
YCIIOBUSIMH OJIHO3HAYHO OTPEIEISAIOTCS COCTaB IUCTUIUIATA M TeMIIEpaTrypa €ro
KOHJIeHCcaIuu. B ciiydae e pasneneHuss MHOTOKOMIIOHEHTHOM CMECH, COCTOSIIEH
U3 N KOMIIOHCHTOB M HMMEIOIIEH n CTeneHel CBOOOABI, TPH 3aJlaHUU yKa3aHHBIX
BBINIE JIBYX MapamMeTPOB OCTAIOTCS HEU3BECTHBIMU €Ille N - 2 CTENEeHU CBOOOJIBI.
[ToaToMy cojepkaHUe OCTaTbHBIX KOMITIOHEHTOB B JUCTHIISATE MOXHO HAWTH
TOJIBKO TIOJIOOPOM, YUUTBIBAs, YTO CYIIECTBYET PsJ CMECeH pa3jIMYHOIO COCTaBa,
KOTOPBIE TIPU JJAHHOM JIABJICHHH UMEIOT OJIMHAKOBYIO TEMIIEPATYPY KUIICHHUS.

BwmecTe ¢ Tem npu pasiaeneHnd MHOTOKOMITOHEHTHBIX CMECEH YCIOKHSICTCS
U ammapatypHoe o(opMIICHHE TIpoliecca peKTH(PUKAIHK. MHOTOKOMIIOHCHTHYIO
CMECh HEJb3s pa3/ieuTh B OJHON KOJIOHHE Mo00H0 OMHapHOW cMecu. B oOmiem

CJIyd4ac 4HCJIO KOJIOHH IJIs pCKTI/I(I)I/IKaHI/II/I MHOTOKOMIIOHEHTHOM CMECH JOJIDKHO
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OBITh Ha OJJHY MEHBIIIE, YEM YHCIIO KOMIIOHEHTOB, HAa KOTOPBIE Pa3/eaeTCs CMECh,
T. €. U1 pa3felieHusi CMECH U3 N KOMIIOHEHTOB TpedyeTcsi n — | KOJIOHHA.
PaccMoTpuM 3TO Ha mpuMepe pas[eleHuss CMECH, COCTOALIEH M3 Tpex
komrioHeHTOB A, B u C, He oOpasyromux azeorpomnoB (puc.10). ITo omHOMY
BapuaHTty (puc. 10, a) B koioHHEe 1 HauMeHee JIeTy4nid 13 KOMIIOHEHTOB (KOMITIOHEHT
C) otnensitor B Buae ocratka. pyrue nsa kommoneHta (B u A), oTBoguMbie B
KayecTBE IUCTWUIATA, MOCIEe KOHACHCALMM TOCTYMalT B KOJOHHY 2, TIe
pa3lenstoTCs Ha JUCTUILIAT (KOMIIOHEHT A) U OCTaTOK (KOMIIOHEHT MEHEE JIETYUHi,
yeM A). bornee skoHOMHMYHA Mojadya KOMIOHEHTOB A + B B KojoHHy 2 B
napooOpa3HOM COCTOSIHMM; TIpd OSTOM Jediermarope TMepBOMl  KOJOHHBI

KOHIACHCUPYCTCA TOJIBKO (bner Ma, HGO6XOI[I/IMa$I JJIs1 OpOLICHU S KOJIOHHBI.

Puc. 10 CxeMbl yCTaHOBOK Uil PEKTU(PUKALNN TPEXKOMIIOHEHTHBIX cMeceil: a —
KOMIIOHEHTHI A U B Oonee neryun, uem kommnoneHT C; 6 — koMmoHeHT A Oosee

neTyd, yeM KomroHeHTsl B u C.

ITo npyromy BapuanTty (puc. 10, 6) B KoJioHHE | OTIESAIOT B BUIE TUCTHILIATA
HauOoJiee JIeTydyud KOMIIOHEHT A, a cMech aByx Apyrux (B + C) momator Ha
pazzaeneHue B KoOJIOHHY 2. M3 5TOH KOJIOHHBI OTHOCHUTENBHO Oojiee JIeTyduid
KOMIIOHEHT B  moiy4aloT B KayecTBe AUCTUIUIATA, a KOMIOHEHT C sBisieTCs
OCTaTKOM.

JIns mpoBeNeHUs] SKCHEPUMEHTa MO Pa3[eieHUI0 MHOTOKOMIIOHEHTHOMU

cMecHU oA0epeM BELIECTBA C Pa3HBIMU TEMIEPATypaAMH KUIIEHUS, tK.

Ta6nuna 4- Pe3yiabTaThl H3MEpeHUN
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Ne i/m Nel Ne2 No3 Ned
BemecTBo Aneron MeTuaoBbIi OTHUI0BBIA Bona
CIIUPT CIUPT
t, °C 56,2 64,7 78,3 100,0
Kom-Bo, M 300 500 700 200+800

Ha rpaguxke, puc. 11, oT4ETINBO BUAHBI YETHIPE TOPU3OHTAIBHBIX YUaCTKa

z (tk = const) U TpPU MEPEXOJHBIX ydyacTKa h Mexay HUMU. YYaCTKU Z— 3TO
VH/IMBHUIyaJIbHBIE YUCTHIE KOMIIOHEHTHI HCXOTHOM CMECH, a IEPEXO0IHbIC y4acTKH h
- 3TO MPOMEKYTOYHBIE BEIIECTBA, COCTOSIINE U3 CMECH JIBYX COCETHUX YUCTHIX

KOMIIOHEHTOB. 110 «BbICOTE» U CIJIIUHEY Kﬂ)K,Z[Oﬁ CTYIICHBKHU MOJKHO JICTKO CACJIaTh

BBIBOJI O KQUECTBEHHOM 1 KOJIMUECTBEHHOM COCTAaBE UCXOJHOM CMECH.

Puc. 11 - I'padux mpoBenenus mporecca peKTU(DUKAIIUH MHOTOKOMIIOHEHTHOM
cMecH

B mpomecce pektudukanuyu  HEOOXOIMMO KakAble HWHAMBUAYAJIbHBIE U
MPOMEXKYTOUHBIE BEIIECTBA OTOUpATh B OTACIbHBIE MPUEMHBIC EMKOCTH, 3TO
MO3BOJIUT TOJYYUTh YHUCTHIE KOMIIOHEHTHI PAa3JeibHO M BO3MOXKHOCTh WX
UJIEHTU(PUITUPOBATS.

3anuiieM CHUCTeMY ypaBHEHMI MaTepuadbHOTO (MOJIIpHOro) OajaHca, Kak st
CMECH B LIEJIOM, TaK M ISl BCEX KOMIIOHEHTOB, 3a HCKIIOYEHHEM, HauMeHee
JeTy4ero (BbICOKOKHUITAIIETO) N:

F=D+W
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FXE,i =Dxpi + Wxw.iri=1n-1

I'ne F, D, W - MonbHBIE pacxojibl UCXOJHOW CMECH, TUCTUIUISITA U KyOOBOTO
OCTaTKa;

XE,1, Xp,i, XW,1 - COCTaBBbI COOTBETCTBYIOIINX CMECEH B MOJBHBIX JOJISX.
e =D/F

Pacuer mnpoBoauTCs mNpHU JIONMYIIEHUHM WJICATBbHOCTH CMECH, HEU3MEHHOCTHU
K03 () (PUIIMEHTOB OTHOCUTEIHHOM JIETYYE€CTH KOMIIOHEHTOB ain 1O BHICOTE KOJIOHHHI,
BO3MOXKHOCTH HCIIOJIb30BaHUS MOJIEIH TeopeTudeckoil Tapenku. [IpubnmxeHHbIi
pacyer MOXET MPOU3BOJUTHCA JUIsI OLUEHOK BAPUAHTOB CXEM pa3leleHus
MHOTOKOMITOHEHTHBIX CMECEH, TO €CTh, B KaKOW KOJIOHHE, KaKM€ KOMIIOHEHTHI
Jy4iie BBIACNIATh MPU YETKOW peKTUPUKAUUU U pe3yiabTaThl 3T MoOryT
MCITI0JIb30BATHCS B KAUECTBE HAYAIBHBIX TPUOIMKEHUH IPU TOYHOM MOTAPETIOUHOM
pacuere. BHauane ajig pexuMa MOJHOTO OpOIICHUsS T. €. Ipu R—o0) HaxoasaTes
COCTaBbl JUCTHIUIATA U KyOOBOIO OCTaTKa, a TaKXkKe JIoJisl 0TOOpa AUCTHILIATA U
MUHUMAJIBHOE YHMCIIO TEOPETUYECKUX Tapesok Nmin, yAOBIETBOPSIOIINE

HCXOAHBIM JAaHHBIM.

OOBIYHO [17151 pellIeHUs 3TOH 3aa4M MPUMEHSIOT /iBa crocooa:

zFi = e-Tp; + (1 —€) - zwy, 1
= (1,n),

(20)

1) Pemraercs cuctema 2n ypaBHEHHH MarepuajibHOro Oamanca (20), deHcke -
AnnepByna (20) u ycrmoBUs paBEHCTBAa SAMHHIIE CYMMBI MOJBHBIX JOJCH BCeX

KOMITOHEHTOB B MPOJYKTaX PEKTUPUKAIINK, HATIpUMEp, B mucTriuiste (21):

D N in $Wi
— = min—,1 =bar
LDn LN Tin !

(Ln-1),

=T
E tDS — I
AN}

Hewnssectabie: Xpl XWi UX KOTHYECTBO 2n-2 (/1Ba 3HAYCHHS KOHIICHTPAITNH

(21)
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KJIFOUEBBIX KOMIIOHEHTOB B MpOAYyKTax 3anaHbl); Nmin; e. Ilomydaercs 2n

HEU3BECTHBIX. ain- K03(1)(1)I/IHI/I€HT OTHOCHUTEJIBbHOM JICTYUYCCTHU.

Henocrarku 3Toro cnocoda: Ca0KHOCTh U IUI0Xask CXOAUMOCTb PEIIEHNUs, HECMOTPS
Ha U3BECTHBIC OTPAaHUYCHUS MCKOMBIX MepeMeHHBIX 0 < Xpi Xwi ; e< l; nemnoe
yucio. [losToMy mpu GONBIIOM KOJUYECTBE KOMIIOHEHTOB MPUMEHSIOT APYroi

Ooiece HpOCTOfI, HO MEHEE TOYHBIM CIOCO0 OIIPCACIICHUA BBINICYKA3aHHBIX BCIIMYHH.

2) Boigenstorcst Tspkenblid, T (BRICOKOKMMAIIMN) U JieTkuH, JI (HU3KOKHUIISIINN)
KITIOYEBBIC KOMITOHEHTHI, TIPH 3TOM JCNAETCS JOMYIIEHUE O TOM, YTO KOMITOHCHTHI
C JICTYYECTBHIO MEHBIIIC YeM y TSHKEJIOTO KIFOYEBOTO OTCYTCTBYIOT B TUCTUIUIITE, a
KOMITOHEHTHI Oo0Jiee JIeTydne 4YeM JIETKUH KITFOYEBOW OTCYTCTBYIOT B KyOOBOM
OCTaTKe.

B cootBeTcTBUM C 3THUM AOIMYIICHUCM 3aIIMChIBAIOTCA YPAaBHCHUA MAaTCPHUAJIbHOIO
Oaranca AJIs1 BCEX KOMIIOHCHTOB W AJOIIOJHAIOTCA YPaBHCHHUCM CYMMbI MOJIbBHBIX

J10JIel KOMIIOHEHTOB JUCTHILISITA WM KyOOBOIO OCTaTKa paBHOM 1:
zp;=e-zp;,i=(1,n—1)
LFnr =€ TDn T (1 - 6) LW
LFT =€ TDT i (1 = 6) Lw.T
zp; = (1 — e) zwi, i = (n)

+Ln (22-25)

§=1 (26)

TAC nJI, NT - HOMECPaA JICTKOI'O U TAXKCIIOI'O KIIIOYCBBIX KOMIIOHCHTOB.

KitoueBble KOMIIOHEHTHI OOBIYHO BBIOMpAIOTCS TakuM 00pa3oM, YTOObI

KOHIIEHTpAIUs JIETKOTO ObLTa Majoi B Ky0Oe, a TSDKEJIOro Majiol B AUCTUILIATE.

[IpakTHyeckn MHOTOKOMIIOHEHTHAs PEKTU(PUKALIUS CBOJUTCS K OMHAPHOM.
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[Tomywaercs cucrema n+1 ypaBHeHu# ¢ n+1 Hem3BeCTHBIMU XP,i, 1,; XW.1.IL1. 11 (3a
UCKJTIOYCHHUEM JIBYX 3aJaHHBIX KOHIIEHTPAIIMH KITFOYEBBIX KOMIIOHEHTOB, OOBIYHO,

XWiuxp.T); e.

PemenueM »5TOH CHCTEMBI ypaBHCHI/Iﬁ OIIPCACIIAIOTCA COCTABbl OUCTUILIIATA,

Ky6OBOFO OCTaTKa 1 A0JIsA 0T60pa JAUCTUILIATA.

MuHMMaIbHOE YUCIIO TEOPETUUECKUX TapEIOK HaXOAUTCs U3 ypaBHEeHHS DeHCKe -
AHJIepBy/ia, OKPYTJISs 0 1IeJI0TO Yuca.

“Drx W
IDT TW)
Nmin =In———In

( i aT.n)
) (27)

HGI[OCTaTKOM BTOPOI'O criocoba sABIAETCA OTCYTCTBHUC Yy4YCTa OTHOCHUTEJIbHOM
JICTYUYCCTH KOMIIOHCHTOB IIpHU OIIPCACICHHNHN COCTAaBOB I(Y6a n JUCTHUIIJIATA, a TAKKC
A0MMYIICHUC O IMOJIHOM OTCYTCTBHH OAHHUX KOMIIOHCHTOB B JUCTUJIIATC, a IPYTUX B

KyOOBOM OCTaTKe.

I[anee AL pCKHUMa MHUHHUMAJIBHOTO OPOIICHHA HAXOIUTCA MHHHMAJIBHOC

(bermMoBoe YMCIO U3 ypaBHEHUN AHAEpPBY/a.

n
AinTr;
Z Qin —W o VF
1=1
(28)

JlomycTuM, Kak U IpHU pacyeTe OMHAPHBIX CMECEH MOCTOSTHCTBO MOJIBHBIX PACX0/10B
napa M JKUJKOCTH MO BBICOTE KOJOHHBI; AediermMarop paboTaer, Kak MOJIHBIN
KOHJIEHCATOp Xpi1 = Vpi = X9l KUMATWIbHUK, KaK TOJHBIN UCTIApUTENb VWI = XW.1.
[IycTh HCXOAHAs CMECh MOJAETCS B COCTOSIHUM HACBHIIIEHHOTO I1apa U JIaBJICHUE B
KOJIOHHE nocTosiHHoe (P = const). IcXOIHBIMU TaHHBIMU JUISl pacyeTa sBIISIETCS:
pacxol M COCTaB HCXOJHOM CMECH, KOHLIEHTpAUUW KIFOYEBOIO KOMIIOHEHTAa B

auctuwisate Xpl Xwi , 1 KyOOBOM OCTaTKe X1, JJIsl IPUOIMKEHHOTO OIpeeeHuUs
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MHWHHMAJIBHOT'O q)HCFMOBOI‘O ypciia Rmin MOXXHO BOCHOJIB30BaThCS MCETOJOM

AHI[GpBy,ZIa, 3aKJIIOYAr0mCroca B pCUICHUN ABYX YPABHCHUM!

n
aillCCDl 1 L R
QLp—Ww -
=1
(29)
rac. ® - YCJIOBHaSI OTHOCUTCJIbHAA HeTy‘—ICCTB, onpe):[enﬂeMa;I pCHIeHI/ICM

ypaBHeHHUs 28.

ain - ko3¢ HUIMEHT OTHOCUTEILHOM JIETYYSCTH KOMITOHEHTA 1 TI0 OTHOIIICHHIO
K HauMEHEe JIETy4eMy N, ONMPEACIISIIONIUNICS MTPU TeMIIepaType KUIIEHUS UCXOTHON
CMECH;

=
a= 5

(30)
KoadpuimeHT OTHOCUTENBHON JTETYYECTH pa3AesisieMbIX KOMIIOHEHTOB

rae PT.- naBieHue HACBIIIEHHOTO Mapa BEICOKOKUIISIIET0 KOMIIOHEHTa (BOAbI), Pi1,-
JIaBJICHHE HACBIIIEHHOTO Tapa HU3KOKUIIAIIETO MPU ONpeIeSICHHONW TeMrepaType.
Pt <Pn, T.e. k03 PUIIMEHT OTHOCUTETHLHOMN JIETYUECTH BCEraa O0JIbIIEe €AUHUIIBI B

TCXHOJOTHYCCKH JOITYCTUMOM JIHAITa30HC.

- J0JI ITMTaHWA, IOCTYIIArOIICIro B H&pOO6p&3HOM COCTOSAHHMH, €CJIM HCXOAHAA CMECh

MMOCTYNACT B KOJIOHHY B )KUAKOM COCTOAHHH IIPpU TEMIICPATYPEC HACBIIICHUA, TO V=

0.
3aTeM onpeaensieTcs padouee GyierMoBoe yncio O6JU3K0e K ONTUMATBLHOMY
R=1,3Rmin+0,3 (31)

HaXO,Z[I/ITC}I YUCJIO TCOPECTHYCCKHUX TapCJIOK, COOTBCTCTBYIOIIHX pa60quy

(baerMoBoMy 4HCITy
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N=round (1,7 Nmin+0,7) (32)

rae round - mporieaypa OKpyTiaeHHs 10 LEeJI0ro YUCa.

eab padoThl

[loBpiieHWE YpOBHS 3HAHWW B BONPOCE YCTpOiiCTBA U  PabOTHI
pPEKTU(UKALIMOHHOW YCTAHOBKH, a TakKXe IMPOLECCOB, MPOUCXOIALUINX IpU

MHOTOKOMITOHEHTHOM peKTU(hUKAIINH.
3amauu padoThbI

1. H3ydenue mpouecca peKTU(PUKAIMK OSTUIOBOIO CHUPTa HA YCTAHOBKE
IIEPUOANYECKOIO IEUCTBU.

2. O3HaKOMJIEHHE C KOHCTPYKLHEN Hacal04HON peKTU(PUKAIIMOHHON KOJIOHHBI.

3. 3yueHue npuHIMIIOB YIIPaBIEHUS PEKTU(DUKATMOHHOW YCTaHOBKOM.

4. IlpuoOpeTeHrne HaBBIKOB BbIBOJIa YCTAHOBKHU Ha pabOYUid PEXUM.

5. 3y4yeHue npoeccoB, MPOTEKAIOIIMX IPU MHOTOKOMIIOHEHTHOU PEKTU(HUKALIUY.
6. Onpenenenue GpIErMOBOro YKCIA.

7. OnpeneneHne Ynciia TEOPETUYECKUX TAPETIOK.

Onucanue IKCNEPUMEHTAJIBHON YCTAHOBKH
CmoTpu naboparopuyto padoty Ne 2.
MeToauka BbINOJHEHUS Pad0ThI

O3HaKOMHTHCS CO CXEMOM JTabOPaTOPHOM YCTAaHOBKHU M PACIIOIOKEHUEM TPUOOPOB.
CocTaBuTh €€ ONUCAHUE W 3arOTOBUTH TAOJMIILI JJII PETUCTpallid pPe3yJbTaToB
HCIIBITAHUH.

2. [IpoBepuTh MPaBUIILHOCTH COOPKH M TEPMETHIHOCTH CUCTEMBI MATPYOKOB.

3. Ionkntouutk creHn k cetd 220 B U BKIIIOUUTH MUTAHUE CETH JBYXIOJIIOCHBIM
BKJIIOUYATEIIEM.

4. 3anuTh B ucnapurenabHyto eMkocth (K1) npumepno 31 (Ho He 6oree uem Ha 3/4
€MKOCTH ) UCXOJTHOM KUIKOCTU - MHOTOKOMITOHEHTHYIO CMECh, CMEIIIaB MPUMEPHO:
1000mu1 - Bogb1, 700Mi1 — 3THIOBOTO ciupTa, SO0MI — MeTuioBoro cnupta u 300mi
- alleTOHA.
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5. TlogknrounTh aBTOMATU3WpPOBaHHBIN cTeHJ K USB passeMy kommbloTepa u
3anycTuTh nporpammy Ilyck - Ilporpammer - MeasLAB - «Pextudukammsy. Jlns
0osee moapoOHOT0 3HAKOMCTBA PAOOTHI C TPOrPaMMHBIM 00ECIICYUeHUEM, OTKPOITE
onucanue «PykoBojCcTBO Mo paboTe ¢ MpOrpaMMHBIM 00ECTICUEHUEM).

6. 3anycTuTh B pabOTy KOMIBIOTEPHYIO CHUCTEMY aBTOMATUYECKOTO H3MEPECHUS
napamMeTpoB IMpolecca U MO NOKa3aHHSIM IPUOOPOB MPOCIEAUTh W3MEHEHUE
TEMIIEPATYPBI KUAKOCTU U ITApOTa30BOM CPEMBI.

7. IIoTHOCTBIO OTKPBITH peryssiTopoM oToopa nuctuista (KPN).

8. Bxirount BK2 a1 mogauu Boasl B iepiiermMaTop U OXJIaguTelb.

9. BKIIIOUNTH BEHTWIATOP BO3AYIIHOTO TEIJI000MEeHHMKa KHonKkoi BK3.

10. YcranoButh MepHyto npuemHyto eMkocTh (I1E) anst cOopa auctumisa.
11.Bxmounts nepexmtouateneM BK1 anextpuueckuit HarpeBatens (HD) wu
BBICTaBUTh MaKCUMaIbHYI0 MOIIHOCTh HarpeBa (1000). OcTaBisiTh yCTAHOBKY 0e€3
KOHTPOJII Ha 3TO BpeMs 3alpellaercs, TaK KaK [IPU MaKCHMAJIbHOMI
MOIIHOCTH KOHJeHcaTop (aeduierMaTop) MOKeT He CIPABUTBLCH ¢ HArPY3KOi
10 00pa3yromeMycs napy, 1 KOJIOHHA MOKeT «3aXJ1e0HyThCs».

12.1To mocTmaeHUHn TemrepaTypbl KUIIEHHUS] CAMOTO HU3KOKHUIISIIETO KOMIIOHEHTA
(arleToHa) yMEHBUIUTh MOIIHOCTh HarpeBa (MPUMEPHO MOUTHOCTh HaJ0 BHICTABHUTH
600). Pe3ynbTathl 3aHecTu B Ta0I. 5.

13.Perynupyss MOIIHOCTh HarpeBa u pacxoj auctuwuiara yepe3 KPU mobuthes
nokaresibHoro TeueHus auctuiuisita yepe3 CYC, mpumepno 20 + 30 kanens 3a 20 ¢,
4YTO COOTBETCTBYET (hJIErMOBOMY UMCTy paBHOMY 4. [Ipu 3TOM BakHO HE 1ONyCTUTh
3axJ1e0bIBaHMsI KOJIOHHBI, HA4aJI0 KOTOPOT'0 MOKHO OMPEEIUTD 110 BO3HUKHOBEHUIO
XapaKTEepHBIX MyJIbCAIM Ha 3amucu Tepenaaa AaBieHHs B KyOOBOM 4acTu U
MOSIBJIEHUIO 3BYKOB «OYJIBKAIOIIEr0» IIyMa MpU padOTe YCTAaHOBKH.
14.I1pousBectn oTOOp AMCTWILIATA KOMIOHEHTa Nel B MpUEMHYIO €MKOCTh B
uHTEpBajie temiepatyp tk =56,2 + (1,0 + 1,5) °C, peryaupys MOIIHOCTb Harpena.
NnentudunupoBaTh 1O H3MEPEHHBIM IapaMeTpaMm, TeMIepaType IapoB U
nokazaHusiMm  AuddepeHnuaITbHOTO0 MaHOMETpa  MPOIECC  PeKTU(DUKAIUU
komrnoneHnTta Nel. Pe3ynbraTel 3aHecTr B TaOIUILY.

15.ITpoBecT 0TOOP KOMIIOHEHTOB N°2 1 3.

16.I1ocne okoHuYaHus pabOTHl BBHIKIIIOUUTH HarpeBaTeslb UCIAPUTEIBLHON EMKOCTH
(xnonka BK1). ITocine Toro, kak kojioHa OCThIHET, BhIKIIOUNTH, BK2 1 BK3.
BBIKIIOYUTE CUCTEMY U3MEPEHHUS.

17.0TKII0YNTh  YCTAHOBKY  OT  JJIEKTPUYECKOM  CEeTH  aBTOMATUYECKUM

BeIkITrogaresieM «Cetb 220By».
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18.ITocne cnmuBa KyOOBOT'O OCTaTKa M OYMCTKH MCTIAPUTEILHON EMKOCTH, TIPUBECTH
YCTaHOBKY B MCXOJHOE COCTOSTHHE.

19.1lpon3Bectd 00paOOTKY TOJMYYCHHBIX IaHHBIX W 3aHECTH pPE3yJIbTaThl B
COOTBETCTBYIOIYIO TaOJIHILY.

20.0TBeTUTH Ha KOHTPOJILHBIE BOTIPOCHI U CIEIATh CAMOCTOSTEIIHLHBIC BHIBOIBI 1O
BBITIOJTHEHHOU padoTe.

MeieHHO MEHSIOIIMECS TapaMeTphI Ipoliecca:

Pacxop Boabl, oXIaxkaaronie oxaaauTesnas U qediaerMaTop ------ a/c
TemnepaTypa BOABI, IOCTYNAOIIEH B OXJIAJUTEND ---==--- °C
TemnepaTypa BobI, Ha BBIXOAE OXJIAUTEINS ------= °C
TemnepaTypa Bojbl, HOCTyHarIIEH B 1edaermaTop -------- °C
TeMmeparypa BOJbI Ha BBIXOJIE U3 AediiermaTopa -------- °C
Tabnuua 5 - Pe3ynbTaThl ©3MEpEeHUI U BBIYUCIEHUI
Ne HanmMeHnoBaHue TCKYH_IGG 3HAYCHUEC KOHTPOJIMPYCMbIX IIapaMETPOB CpeﬂHee
/1 1apaMeTpoB 3HaYEHUE
1. HarpeB MCXOHOTO CHIPbSI 10 TeMIIEPATYPbI KHTIEHUS
11 Bpewmst narpeBa 10 0 10 20

Hayasa KUIeHUs
KHUJIKOCTH, MHH
1.2 Temmnepatypa napa
B KyOOBOM HacTy,
°C
1.3 HaBnenue
1apora3oBou
CMeCH Ha BXO/IE B
KOJIOHHY, KIIa
14 Temneparypa napa
U QIierMsl Ha
BXOJIC B
neduermarop, klla
2. Havanbublii nepuoa pektupukanuu. Oréop anerona
2.1 Bpewms ucnapenus
alleTOHa, MUH
2.2 Temmnepatypa napa
B KyOOBO# yacTH,
°C
2.3 Temnepatypa napa
U (IerMel B
kosoHue, °C
2.4 JaBnenue
1apora3oBou
CMeCH Ha BXO/IE B
KOJIOHHY, KIIa
2.5 Pa3HocTh
JaBJIEHUI cTOJIOA
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JUCTHILISITA B
TUAPOCTATUYECKOM
mIoTHoMepe, klla

2.6

KomunuectBo
MOJY4YE€HHOTO
JUCTUJILIATA, MJI

3. OTO0pP METHJI0BOI0 CIMPTA

3.1

Bpewms ucnapenust
METHIIOBOTO
CIIUpTa, MUH

3.2

Temneparypa napa
B KyOOBOH 4acTy,
°C

3.3

Temneparypa napa
U (aerMel B
koaoHnue, °C

3.4

JlaBnenue
rapora3oBoi
CMECH Ha BXOJIE B
KOJIOHHY, KIla

3.5

Paznocts
aBJICHUN cToI0a
JUCTHILIATA B
TUAPOCTATUYECKOM
miotTHomepe, klla

3.6

KomnnuectBo
MOJIy4YeHHOTO
JUCTHIIATA, MIT

4. OT60p 3THI0BOTO

CIMPTA

4.1

BpCMH HCIIapCHUA
9TUJIOBOT'O CIIMPTA,
MHH

4.2

Temneparypa napa
B KyOOBO# yacTH,
°C

4.3

Temmnepatypa mapa
U (IerMel B
kosoHue, °C

4.4

JlaBnenue
1apora3oBou
CMECH Ha BXOJIE B
KOJIOHHY, KIIa

4.5

Pasnocts
aBJIEHUH cToJI0a
JUCTUILISTA B
TUIPOCTaTUYECKOM
JI0THOMepe, Klla

4.6

Konnentpanus
KyOOBOT'O OCTaTKa,
%
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4.7 Temmepatypa
KyOOBOI'O OCTaTKa,
°C

4.8 Konuuectso
MIOJTyYCHHOTO
JUCTUJILIATA, MJI

O0padoTKa IKCIIEPUMEHTAJIBHBIX TaHHBIX M COCTABJICHHE 0TYeTA

Onpenenuth KO3((PUIMEHT OTHOCUTENBHOW JIETYYECTH alleTOHA, Kak HamOoJliee

JICTY4YCTO KOMIIOHCHTA

(33)

rac, Pa - AaBJICHUC HACBINICHHBIX IIAPOB allCTOHA H PB - JaBJICHUC HACBIIIICHHBIX

MapoB BOJIbI, OMPEAECISAIOTCS IO HOMOTPaMMe, MPUIIOKEHUE 4.
KoadduimenT oTHOCUTENBHON JIETYYECTH BOBI (TPYAHO) BHICOKOKHUIIAIIETO

KOMIIOHEHTaa=a=a4 =1

zp1 = Tw1 + 5 (zF1 — Twi)

(34)
[To ¢popMye BBIMMCIUTH KOHUEHTPALMIO allE€TOHA B IUCTUIUISTE.

[To dbopMyne onpenenuTh MUHUMAIBHOE YHCIIO TEOPETUYSCKUX TApEJIOK M YUCIIO

TCOPCTUYICCKUX TAPCIIOK.

[To sxcniepruMeHTaNbHBIM JJAHHBIM TIOCTPOUTH rpaduK.

KoHTpoJibHBIE BONIPOCHI

1. Kakoil nporecc pa3zeneHus BelecTB Ha3biBaeTcs pekTudukannein? Kakue npu

9TOM HMCIIOJB3YIOTCA OTINYNA (1)I/ISI/I‘I€CKI/IX CBOMCTBax pasaciIACMbIX BGH_ICCTB?

2. Kak ycrpoena pektudukannonHas kojoHHa? Kakue ycTpoicTBa HCHIOIb3YIOTCS
B HEW B KA4eCTBE AJIEMEHTOB I YBEJIWYEHUS KOHTAKTHOIO B3aUMOJACHCTBUSA

JBIDKYIIUXCS B KOJIOHHE (paz?
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3. Yem ONnpeaACIACTCA MMOCICA0BATCIbHOCTE OTTOHKH MHOT'OKOMIIOHEHTHOM cMecHu?

4. Kak mnpoBoauTcs peKTU(UKAUUs MHOTOKOMIIOHEHTHBIX CMeceid B

IIPOMBIIUICHHBIX YCTAaHOBKAX?
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COJEPKXAHHUE
BBE/JIEHUE
[TPABUJIA TEXHUKU BE3OITACHOCTH

JIABOPATOPHAS PABOTA Ne6. M3yuenue npouecca MpocTod NEPErOHKH MpPU
aTMOoc(hepHOM JaBJIEHUU
JIABOPATOPHASA PABOTA No7. MW3ydenme yCTpoWCTBA  HACaJI0YHOU

pPEKTU(PHUKAIIMOHHOW KOJIOHHBI M Tporecca PeKTHPUKANMA TEXHUIECKOTO
STUJIOBOTO CIIUPTa
JIABOPATOPHASI PABOTA Ne8. HUsywenme mporecca pekTuUKauu

MHOTI'OKOMIIOHEHTHOW CMECH B HACAaI0YHOHN KOJIOHHE
CIIMCOK JIMTEPATYPEI
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