[TPOMBIIITEHHASI
BEHTWJISILIVS U

KOHANMLUMOHNPOBAHNE

TEMA: TE[TAO- 1 BAATOOBMEH BO3AYXA C BOAOM.
MOCTYNAEHUE B BO3AYX MOMELLIEHMI BPEAHBIX BELLIECTB U
[MbIAN. B3PEIBOOTIACHOCTbL TA3OB 1 TIAPOB
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5 TEIIVIO- 1 BJIATOOBMEH BO3HY XA C

BOIIOU

5.1 TENAO- U BAATOOBMEH HA CBOBOAHOM
NMOBEPXHOCTU BOADI

[TpouecChl TEMAO- M BAOTOOOMEHO HO CBODOAHOM
MNOBEPXHOCTM BOAbI PACCYUTLIBAIOT AAS OMPEAEAEHMS
KOAMYECTBA TEMAQ M BAATM, MOCTYMNAOLLMX B BO3AYX (B
NOMELLEHUN NAM B MOBEPXHOCTHO-UCMAPUTEABHbIX
YBAODKHUTEAIX BEHTUAALMOHHbBIX YCTAOHOBOK U
KOHAMLMOHEPOB).

AAS ONPEAEAEHUSA MOCTYNAEHUM IBHOTO KOHBEKTUBHOIO
TenAa Q,, Br, VICHOAb3yeTC$I 30BMCUMOCTb

= a(t,,—t)F

A€ a — Ko:acoc:)MLLMeHT TenanoobmeHa, Bt/ (mK); t., —
Temneparypa I‘IOBerHOCTVI °C; t, — Temneparypda
OKPY>XAOLLLEM cpeAu
MCNAPEHUS, M2,




AHOAOTUYHBIE BbIPOXKEHMS MPOUMEHSIOT AAS ONMPEAEAEHUA BAQTOMOCTYMAEHUM

W, Kr/u:
W = B,(Dnos — Pu)F A

W=E(C _CB)F

IT1OB

rae B, v f— KOO PULIMEHTbI BAATOOOMEHA, OTHECEHHbIE COOTBETCTBEHHO K
po3Hocm MAPLMAAbHBIX AQBAEHMM, KI/(4:M?-[1a), 1 K PA3ZHOCTH
KOHLLEHTPAUMMU, M/Y; P Po— NAPLIMAABHOE AQBAEHME BOAIHOIO NMaApa
COOTBETCTBEHHO HAA MOBEPXHOCTbIO UCMNAPEHMSI U B OKPY>KAKOLLLEM BO3AYXE,
Ma; C oz Y Co,— KOHLLEHTPALUMSA BOASHOTO NAPA COOTBETCTBEHHO HAA
HOBerHOCTth MCMAPEHUST 1 B OKPY>XXAIOLLLEM BO3AYXE, KI/M3,

13 OCHOBHOIO YPOBHEHMS TA30BOTO COCTOSHMS YCTAHABAMBAETCA CASAYIOLLLOS
30BUCUMOCTb MEXAY KOHLLEHTPALMEN 1 MAPLMAABHBIM AOBAEHUEM!
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AAS PACYETA MO AGHHbBIM YPOABHEHMAM HEODXOAMMO OMPEAEAMTD
KOO PULMEHTbI TEMAO- U BAOTOODOMEHQ, A B PIAE CAYHOEB M TEMMNEPATYRY
NOBEPXHOCTM.



5.2 ITIOCTVYIUVIEHWZ TEIIJIA 1 BJIAT B
ITOMEILIEHUE C IIOBEPXHOCTW BObI 1 C
BOOsIHbIM ITAPOM

OAHUMM M3 OCHOBHbIX OAKTOP OB, BAUSIOLLLIMX HO MHTEHCUMBHOCTb MpoLecca
MCNAPEHMUS BOAbI, IBATETCH MOABMXHOCTb BO3AYXA HAA €€ MOBEPXHOCTLIO.
[MO3TOMY B SIMMUPUYECKMX PACYETHBIX 3ABUCUMOCTIX KOAMYECTBA
NEPEHECEHHOTO TEMAQ U BAQTM MNPEACTABAEHbI B BUAE JOYHKLLMM CKOPOCTH
ABVM>KEHMUS BO3AYXQA.

C OTKPbITOM MOBEPXHOCTU HATPETOM BOAbI TEMAO MOCTYMNAET B MOMELLLEHME B
IBHOM M CKPbITOM BUAE. BHOE TEMAO, BT/M2, nocTynatoLLLEE B MOMELLEHMNE B
PE3YALTATE AYYMCTO-KOHBEKTMBHOTO TEMAOODOMEHA, NPU M3BECTHOM CKOPOCTU
ABUXKEHMSA BO3AYXA VB HOA MOBEPXHOCTLIO M TEMMEPATYPE MOBEPXHOCTU BOAbI T,
MPUOAMXKEHHO OMNPEAEAIETCH NO DOPMYAE

qg 5 (5r71 i 4706 : vB) (tl'IOB . tB)
CKpbITO€ TEMAO, KAX/(4°M2), NOCTynaAoLLLEE B MOMELLEHME C BOASHBIMU MAPAMM,
PABHO:

qcxp =3 inl irer

A€ in — MHTEHCMBHOCTb MCMAPEHMA NA MOBEPXHOCTU BOAbI; I; _— SHTAABMMS

Napa, KAX/Kr, COOTBETCTBYIOLLLAS TEMMNEPATYPE MOBEPXHOCTM BOAbI, PABHAS
Iee . =42500" 4,850,



[on COCTABAEHMM TEMAOBOIO OAAQHCA MOMELLLEHMS
MHTEHCUMBHOCTb MCMAPREHMS, K/ (4:M?), MOXXHO
OMNPEAEAUTL MO MNPUOAMKEHHOU CDOPMYAE

iH
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NOBEPXHOCTU BOAbI t

=(a+ 0,131 v,)(Pyo5 — Ps)

elc

OULLMEHT, 3ABMCALLIMM OT TEMMEPATY DI
(0,216-0,0383 o1 30 A0 20 °C]) ;

ITIOB

p, Up, . — YNPYroCTb BOASHOIO NAPA COOTBETCTBEHHO
B BO3AYXE U MPU MOAHOM HACHILLLEHMM BO3AYXO
BOASHbIMM MAPAMM NPU TEMMNEPATYPE NMOBEPXHOCTH

BOAbI, KlQ.



ECAM HAOrpeTas BOAQ HE MEPEMELLIMBAETCA U
HOXOAMTCH B PE3EPBYAPE B CNOKOMHOM COCTOAHMMU, TO
TEMNEPATYPA €€ NOBEPXHOCTU t_ . HUXKE CPEAHEMN
TEMMNEPATYPbI TOALLLM BOAbI t,.. [1oM TEMNEPATYPE BOADI
AO 40° C 3TA PA3HMLLA COCTABAIET OKOAO 2°C; npm
Temneparype BoAbl /0—75° C OHO MOKCUMOABHAS U
COCTABAIET OKOAO 12 C; No mepe NpUbAMXKEHMS K
Temneparype kmneHumsa (100°C) pasHmLa Temneparyp
BHOBb MOHMXaeTca A0 3° C.



[Ton KMNEeEHM MHTEHCUMBHOCTb MCNAPEHMS 30BUCUT OT
KOAMYECTBA MOABOAMMOTO K BOAE TEMAQ;
OPUEHTUPOBOYHO OHAO PaBHA 40—50 Kr/(4:m?). lMpu
HOAMYUU YKPBITUK (3OHTOB, KPbILLIEK U T. A.), 4EPES
KOTOPbIE NAP YACTUYHO MPOPLIBAETCS B MOMELLLEHNE,
BBOAMTCH MOHMXKXQAIOLLMM KODAOPULIMEHT, 3HAYEHUNE
KOTOPOTO OMPEAEAIETCH ONMbITHLIM MYTEM.

ECAM TENAOOOMEH MPOUCXOAMT NPU NOCTEMNEHHOM
OCTbIBOHUU BOAbI, TO MOAHOE KOAMYECTBO OTAGHHOTO
TENAQ, KAX/4Y, MPU N3BECTHOM HAYOAbBHOMU T, U
KOHEYHOU f ., TEMMNEPATYPE BOAbI COCTOBASIET

Q)IK =a G)K ; C)K(tHa‘-I g tKOH)




MHbIM BYAET MpoLEeCC TEMAOODOMEHO, ECAM BOAQ
AAMTEABHOE BPEMS HOXOAMUTCS B YCAOBMUAX
TEMNAOBACYKHOCTHOIO POBHOBECUS C OKPY>KAOLLLMM
BO3AYXOM (HAMPMMEP, HA MOAY MOMELLLEHMS). B 3TOM
CAYYOE MPOUCXOAMT AAMADATUHECKOE MCNAPEHME
BOAbI. TeMNepATypPd BOAbl OKA3bIBAETCA HMXE
TEMMEPATYPbI BO3AYXA U MPOUDAMIUTEABHO PABHOM
TEMMNEPATYPE MOKPOTO TEPMOMETPA:

=



B pe3yAbTaATE PA3HOCTM TEMNEPATYP IBHOE TEMAO
KOHBEKLIMEN 1N M3AYHEHMEM MEPEADETCA OT
NOMELLLEHUNA K BOAE. B CMAY PAOBHOBECHOIO COCTOAHMS
3TO TEMAO PACXOAYETCH HO MCMAPEHNE BOAbBI U B BUAE
SHTAABMMM OOPA30OBABLLIETOCH BOAIHOIO NApA
NOCTYNAET OOPATHO B BO3AYX MOMELLLEHMS. B
PE3YAbLTATE MEPEANYM BOAE KOHBEKTUBHOTO TEMAQ
TEMNEPATYPA BO3AYXA MOHMXKAETCS, O OOLLLAS
SHTAABMMYI €0 OCTAETCH NPAKTMYECKM HEM3IMEHHOM
OAArOAAPS YBEAMYEHUIO BAOTOCOAEPXKAHMA M AOAU
SHTAABMMU MOCTYMUMBLLIETO B BO3AYX BOAAHOIO MApAa.



PAKTUYECKM DHTAABMMA BO3AYXA HECKOABKO
YBEAMYMBAETCH, TOK KAK SHTAAbMMSA BOAFHOTO NApa
OOAbLLIE KOHBEKTUBHOM AOAM IBHOTO TEMAQ,
NnepeAaHHOTO BOAE, HO BEAUYMHY AYYMCTOM
COCTOBASOLLLEN TEMAOODMEHA, A TOKXE B PE3YAbTATE
NOABOAQ TEMAQ NYTEM TEMAOMPOBOAHOCTU HYEPES
NOBEPXHOCTM, HE COMPUKACAIOLLIMECS C BO3AYXOM.
AAG MCNAPEHMA 1 KI BAATU M3 MOMELLLEHMI AOAXKHO
ObITb OTAQHO 2500+1,8 - f.—C,, * 1., KA, 4BHOTO TEMAQ.
KOAMYECTBO MCNAPSIOLLLEMNCS BAQTU, K/ (4-M?), Npu
AAMADATMYECKOM MPOoLECCE MPUOAMKEHHO MOXET
ObITb ONPEAEAEHO MO POPMYAE

i =(6..6,5)1073(t, — ty)




CoOLLEE KOAMYECTBO IBHOTO TEMNAQ, KAX/Y, OTAOHHOIO
M3 MOMELLLEHUS BOAE B DTUX YCAOBUSAX, PABHO:
Q= (2500+1,8-t,—c, "t ) i "F

F -1momaab MNOBEPXHOCTHU UCTIAPEHUSA



B°npOn3BOACTBEHHbLIE MOMELLLEHMSA MAP MOXET
NOAQBQATLCA MO NAPOMPOBOAAM U MCMNOAL3OBATLCA AAS
MEXAHMYECKOM PABOTHI (HONPUMEP, B MAPOBLIX
MOAOTAX). DHEPTMI NAPA, UPACXOAOBAHHASA AAS
BbIMOAHEHMI MEXAHMYECKOM PADOTHI, B KOHEYHOM
cHeTe NeEPEXOAUNT B TEMAO U NEPEAQETCH
NOMELLLEHUNIO. KOAMYECTBO ABHOIO TEMAQ, KAX/Y, Npu
DTOM OMPEAEAAIOT MO POPMYAE

QI - Gn(lﬂaq w IKOH)




5.3 TEIIJIO- VI BIATOOBMEH B AITIIAPATAX
KOHOULIMOHMPOBAHMS BO3IYXA

PacnpoCTpPAOHEHHbIMM ANMAPATAMM AAS TEMAOBACKHOCTHOM
00PABOTKM BO3AYXA B YCTAHOBKAOX KOHAMLMOHUPOBAHMS ABAIKOTCS
JOOPCYHOYHbIE KOMEPSDI, OPOLLIAEMBIE HOCAAKM 1 APYTHE
YCTPOMCTBA, MO3BOAAOLLME OCYLLLECTBAATD M3BMEHEHUA €TI0
NAPAMETPOB B LLIMPOKOM AMAMA30HE. B TEMAbIM MEPUMOA TOAQ
MOXKHO OXACKAOTb M OCYLLIATb BO3AYX, OXAQXKAQTH €0 Mnpm
HEM3MEHHOM BAATOCOAEPRXKAHUM, OXACXKAOATb M YBAOXKHATL €ro. B
XOAOAHbIM MEPMOA FTOAQ MCMOAB3YIOT AAMADATUHECKOE YBAOXKHEHME,
A TAKXKE KOHTAKTHbIM HATPEB BO3AYXA.

[TOCTOHOBKAO 30AQYM PACHETA TEMAO- M BAOTOOOMEHA B AMMNAPATAX
KOHAMLIMOHMPOBAHMS BO3AYXA O4EHb CAOXKHA M OCHOBBLIBAETCS HA
SKCNEPUMEHTAX.
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OKCNEPUMMEHTAAbHbBIE XAPAKTEPMCTUKM MOAYHEHD
AAS PA3AMYHBIX AMNMNAPATOB, B KOTOPbIX BO3AYX
CMNELMAABHO MPUTOTOBAIETCH MYTEM KOHTOKTA C
HATPETOU UAM OXAQXKAEHHOU BOAOM. B OAHMX
AMNApPATAX BOAC PA3BPbI3IMBAETCSH M BO3AYX
NPOAYBAETCH YEPE3 AOXKAEBOE MPOCTPAHCTBO C
KAMNAIMM PAZAMYHOUN AMCMEPCHOCTH, B APYIMX OHA
MOXET CTEKATb B BUAE MAEHOK, ODPA3YH
BCMEHEHHbIM CAOM MAM TAOAKYIO CBODOAHYIO
NOBEPXHOCTbL. B3aMMHOE HAMPABAEHME NMOTOKOB
BO3AYXQA M BOAbI (CM.PUC.) N MPOOAOAXKMUTEABHOCTb MX
KOHTAKTA MEXAY CODOM TAKXKE MOTYT ObIThb
PA3AMYHBIMM.



A) NAPAAAEAbHBIM TOK; ©) MPOTUBOTOK;
B) MepeKpeCTHbIM TOK.




6 [IOCTYTUIEHUE B BO31YX NOMEILEHUN
BPEJIHBIX BEIIIECTB Y MBI

B3PbIBOOIIACHOCTBb I'A30B 1 I1APOB

6.1 KPATKAS XAPAKTEPUCTUKA CBOUCTB BPEAHbIX BELLLECTB U
MbIAU

[TOHATME O TOKCUYHOCTM BbIAEASIOLLLMXCS B MOMELLLEHMM TT30B U
NAPOB BPEAHbIX BELLLECTB CBI3AHO C MX OMACHbIM AEMCTBMEM HA
OPraHM3M YEAOBEKA. BpeAHblE AAS 3AOPOBbS BELLLECTBA HOCHT
HO3BAHME MPOMBbILLUAEHHbIX SAOB; CIOAQ XXE OTHOCUTCH U
TOKCMYHAS MblAb.

AAQMU HO3bIBAKOT BELLLECTBA, KOTOPbLIE, MOMAAQA B OPTAHU3M
YEAOBEKQ B HEDOAbBLLIMX KOAMYECTBAX, MPOMBOAAT K 3ADOAEBAHMAM
N OTPABAEHUAM. OTPABAEHMS ObIBAKOT OCTPObLIMM U
XpPOHUYeCKMMU. OCTPbIE OTPABAEHMA BO3HMKAIOT B PE3YALTATE
NOCTYMAEHUSA B OPTAOHU3M YEAOBEKA B TEYEHUE KOPOTKOTO
NEPUOAQ OTHOCUTEABHO OOABLLIMX KOAMYECTB 9AQ. XPOHUYECKME
OTPOABAEHMSA BO3HMKAOT B PE3YALTATE MOCTYMNAEHMSA B OPTAHM3M
4EAOBEKA OTHOCUTEABHO HEDOABLLIMX KOAMYECTB 9AQ B TEYEHUE
CPABHUTEABHO AAMTEABHOTO NEPUMOAQ. B MPOM3BOACTBEHHbIX
YCAOBUAX 9AbI MOTYT MPOHUKATh B OPTAOHU3M YEAOBEKA YEPE3
OPraHbl AbIXAHMS, MULLLEBAPUTEABHbBIM TOAKT U KOXY.



fa3sbl U Napbl BOPEAHbBIX BELLLECTB AEAATCA HO ABE OCHOBHbIE
reyrnbl.

| — XMMMYECKUN HEPEATUPYIOLLIME TA3bl M NMAPLI, KOTOPLIE
HE BCTYMAIOT B PEAKLIMIO C KAETKAOMM OPTaAHM3IMA YEAOBEKQ
M HE U3MEHSIIOTCH B HEM;

2 — XMMMYECKM PEATUPYIOLLIME TA3bl M MAPbI.

TOKCMYHOCTb BELLLECTBA 3ABUCUT OT EFO XMMMYECKOM
CTPYKTYPbl, OU3MYECKMX CBOMCTB M ArPEratHOro COCTONHMS.



[ A3bl M MAPbI BPEAHbIX BELLLECTB BbIAEAAIOTCS B BO3AYX
MPOOM3BOACTBEHHbBIX MOMELLLEHUM MPU XMMMIYECKMX
PEAKLMIX, MCNAPEHUM XKMAKMX PACTBOPOB C
OTKPbITbIX MOBEPXHOCTEM, MCMAPEHMM AETYYEM YOCTU
AQKOKPACOYHbBIX MATEPUAAOB C OKPALLEHHbIX
MNOBEPXHOCTEM, MPOPLIBE YEPE3 PA3ZAUYHbBIE
HEMAOTHOCTM ANMNAPATYPbI 1 KOMMYHMKALIMOHHbIX
TPYOONPOBOAOB, CXUTAHUM TOMAMBA, BbIXAOME rA30B
OT ABUIATEAEN BHYTPEHHETO CrOPAHMS
OBTOMODUMAEN, OTOOPE MPOO M3 XMMMYECKMX
AMnapATOB, 3ATrPY3KE U BbIrPY3KE MATEPUAAOB U B
APYTMX CAYHOSX.



[Q3bl M NAPbI BOEAHbIX BELLLECTB MOTYT AETKO
NEPEHOCUTLCH MOTOKAMM MEPEMELLLAIOLLLETOCS MO
MNOMELLLEHMIO BO3AYXA OT MECT UX BBIAEAEHMSI B MECTAQ,
A€ MCTOYHMKM BPEAHDIX BBIAEAEHMIM OTCYTCTBYIOT.
CoAEPXKXAHME BPEAHbBIX BELLLECTB B BO3AYXE
MNPOU3BOACTBEHHbBIX MOMELLLEHUM HA PA3AMYHbBIX
YYACTKAX KPAMHE HEPOABHOMEPHO M1 30BUCUT OT
MOLLHOCTM, MECT M MAOTHOCTU PACHOAOXKEHMS
MCTOYHMKOB MX BBIAEAEHMS, OT MECT PACMNOAOXKEHMS
MPUTOYHbIX M BbITIXKHbIX OTBEPCTUM CMCTEM BEHTUAALLMM
M OT XAPAKTEPA LIMPKYAILMM BO3-AYLLIHbBIX MOTOKOB B
NoMeLLEHMN. [A3bl U MAPbI BPEAHbBIX BELLLECTB MOTYT
PACMNPOCTPAHATLCA MO NMOMELLEHMIO M BCAEACTBUE
AN AOY3UM.




MbIAb BLIAEAFETCA B BO3AYX MPOOU3BOACTBEHHbIX MOMELLLEHMM
B PE3YALTATE PA3AUYHBIX TEXHOAOIMYECKMX MPOLLECCOB.
BblA€AEHUE MbIAU MPOMCXOAMT B LLEXAX MPEANPUATUM
TEKCTUABHOU, TOPHOPYAHOU, METAAAOODPLABATHIBAIOLLLEM,
AEPEBOOOPADATLIBAIOLLIEN, 3EPHOMNEPEPADATLIBAIOLLLEM U
APYTMX OTPACAEM MPOMBbILLAEHHOCTU. [P STOM MblAb
MOXET B OOAbLLIMX KOAMHECTBAX MOMNAAATbL B ATMOCADEPY,
3ArPA3HAS BO3AYLLIHYIO CPEAY.

[10 AEMCTBMIO HO OPTAHU3M YHEAOBEKA PA3AMYAIOT AAOBUTYIO
MblAb (CBMHLLOBAS, PTYTHAS U MNP.) M HEJAOBUTYIO (MECHAHAS,
acbecTtoBaq 1 Mp.). HEIAOBUTAS MblIAb MO AAUTEABHOM
BABIXQHMM MOXXET BbI3bIBATb Y YHEAOBEKA PA3AMYHbIE
AETOYHbIE 30D0AEBAHMS MOA HA3BAHMEM NMHEBMOKOHMO3b
(CMAMKO3, ACOECTO3 1 AP.).



[1bIAM KOK OPrOHMYECKOTO, TOK U
HEOPTAHUNYECKOTO MPOMUCXOXKAEHMY,
OOPA3YIOLLMECH MNPU PA3IMEABYEHMN
FOPIOYNX MATEPUAAOB, B3PbIBOOMACHDb
BCAEACTBME OYEHb PA3BUTOM
CYMMOPHOM NMOBEPXHOCTU MbIAEBbIX
4ACTML, MO CPOBHEHMUIO C MOBEPXHOCTHIO
BELLLECTBA, M3 KOTOPOIO OHU MOAYYEH®I. K
TOKMUM TbIAAM OTHOCATCSH MYYHQOS,
YTOAbHQO4, TADAYHAY, COXAPHAA U AP.



B3pbIBOONACHOCTb MblAM 30BUCUT OT PA3IMEPOB MbIAEBbIX
4ACTULL. Hanpumep, O4eHb B3PbIBOONACHA YTOAbBHAS MblAb
NPUM PA3MEPAX YACTULL 75 MKM. TA XKE YTOABHAOY MblAb MPU
PA3IMEPAX HOCTML, 10 MKM 1 MEHEE MMEET NMOHMXKEHHYIO
B3ObIBOOMNACHOCTb OAQTOAQPS ObICTPOMY OKUMCAEHUIO
MbIAEBbIX YOCTULL, 1 CNOCOOHOCTM MX CBEPTLIBATLCH B XAOMbA.
KaxkAQs B3PbIBOOMACHAS MblIAb MMEET CBOU MPEAEADI
B3ObIBOOMACHbIX KOHLEHTPOALMM.

HekoTtopble MblAM CNOCOOHbBI BOCMAOMEHATLCS MPU
Temnepatype 205°C. 311 Xe MbIAKU NMPU KOHLLEHTPALMM 68
MI/M> U BblILLIE B3PbIBOOMACHDI.

[1bIAb, BBIAEASIOLLLOSCS B MPOOM3BOACTBEHHbIX MOMELLEHMUSX,
OKQ3bIBOET BPEAHOE BO3AENCTBME HE TOABKO HO OPIAHM3M
4YEAOBEKA, HO M HAO TEXHOAOTMYECKMM MNPOLLECC, YOCTO
YXYALLQS €ro 1 NPMBOAS K M3HOCY OOOPYAOBOHMS.



6.2 OIIPEAE/IEHVIE KOJIMUECTBA TA30B "1
ITAPOB, IIOCTVYITAIOILIINX B BO31YX

I[IOMEIITEHUM
BbiaeAeHue yraekucaoro rasa CO, AloAbMM.

KOAMYECTBO YTAEKMCAOTO ra3d, BLIAEATEMOTO
AIOABMM, 30BUCUT OT MHTEHCUBHOCTM BbINOAHAEMOM
MMM PADOTBI U MOXET ObITb OMPEAEAEHO MO TADA.

Bo3pacT AtoAeEN U XapPAKTEP OBbemHbint pacxoa CO,, MaCCOBbIM PACXOA
BbIMOAHAE MOM PAOOTHI A/ CO,, r/M

B3poCAble AKOAM MPU BbINMOAHEHMM

PABOTHI
YMCTBEHHOM (MAM B COCTOAHMM MOKOH) 23 45
AETKOM GOU3NYECKOM 30 60
TIKEAOM ) 45 90

Aetn A0 12 AeT 12 24




BolAeAeHUe rasoB n NAPOB MNPk XMMUYECKNX
peaKUMIX. MACCY ra3os, BLIAEAAIOLLIMXCS MPU
XUMUYECKMX PEAKLIMIX, CAEAYET OMPEAEAATL HO
OCHOBAHUKN OOPMYA ITUX PEAKLMM. [Ton DTOM
HEODOXOAMMO YYUTBIBATH, YTO B MPOOMbILLAEHHOCTH
MCMOAB3YIOTCA HE XMMMIYECKM YNCTbIE BELLLECTBA, U
NO3TOMY B BO3AYX MOMELLLEHUNA MOTYT MOCTYNATb U
NOOOYHbIE MPOAYKTHI.




BhiAeAeHune rasos U NApoB CO cBoOOAHOMU NOBEepPXHOCTHU
XHNAKOCTM.

MQCCOBbIM PACXOA NCMAPAOLLLEMNCS XXUAKOCTH,
COAEPXKALLEMN XMMMYECKME BELLLECTBA, MOXET ObITb
OMNPEAEAEH C AOCTATOYHBIM MPUDAMKEHUNEM MO DOPMYAE

G = M(0,000352 + 0,000786 v)pF

ra€ G — MACCOBbIM PACXOA UCMNAPAOLLLENCH XKUMAKOCTH,
Kr/4; M — OTHOCMUTEABHOI MOAEKYAIPHAOS MACCAO
MCMNAPAOLLENCH XXMAKOCTU; ¥ — CKOPOCTb NEPEMELLLEHMS
BO3AYXQ HOA MOBEPXHOCTLIO XXMAKOCTU, M/C; o — YMNPYrocCTb
NApPA XXMAKOCTU, HOCDILLLAOKOLLLETO BO3AYX MNPU TEMNEPATYPE
XKMAKOCTU, MM PT. CT.; F—MAOLLLOAb MOBEPXHOCTU
MCMNAPEHMUA, M2.

3HAYEHMS YNPYTOCTM NAPA P HEKOTOPLIX XXKMAKOCTEWN,
MCMNAPFOLLMXCS MPM TEMNEPATYPE NOMELLLEHMS,
NPUBEAEHbBI B TADA.



>KMAKOCTb o HOC(r{\j\M- PT. KMAKOCTb o HOC%\N\- pT.
- AMMAOBBIN CMINPT, XAOP
STUAOBBIM 3CDOUP 5720 (43) 6EH30A 532(4)
ALETOH 3720 (28) AHUAUH, HUTPOOEH30A 40(0,3)
SRS C(RT 2000 (15) PTyTh 0,16(0,0012)

OEH30A, AMXAOPITAH




MOOHUKAHUE Ira30B U NAPOB Yepe3 HENMAOTHOCTM.

MQCCOBbIM PACXOA FrA30B U NEPETPETHLIX MAPOB,
NPOCAYMBAIOLLMXCH YEPE3 HEMAOTHOCTU TEXHOAOTMYE CKMX
AMNMNApPATOB U TPYOOMNPOBOAOB, PAOOTAIOLLIMX MOA
ACBAEHMEM, MOXET ObITb OMPEAEAEH MO POPMYAE (AAS
AAMADQATHMYECKOrO npouecca)

M

G = KcV -
\

rae G — MQOCCOBbIM PACXOA MPOCAYMBAOLLIMXCS TA30B,
Kr/4; K — KOO PMUMEHT 3anaACa, XAPOAKTEPMIYIOLLIMM
COCTOSHME 0BopPYyAOBAHMS (K=1 ... 2); ¢ — KOO IULMEHT,
30BUCALLIMM OT AOBAEHMS TA30B UAM MAPOB B annaparype; V
— BHYTPEHHMM OObeEM ANMNAPATYPLI U TPYOOMPOBOAOSB,
HOXOASLLLMXCS MOA ACBAEHUMEM, M3; M — OTHOCUTEABHAOS
MOAEKYAIPHAS MAOCCA rA30B MAM MAPOB B annaparype; T —
QOCOATHAS TEMNEPATYPA FA30B MAM MAPOB B
annaparype, K.




UcnapeHne pasAMYHbIX PACTBOPUTEAEN U AQKOB.

MaCCOBbIM PACXOA NAPOB PACTBOPUTEAEN,
BbIAEASIOLLIMXCS MPU OKPACKE MAM ACKUPOBKE,

OMNPEAEAIOT MO DOPMYAE
Am

A= T001
ra€ G — MACCOBbIN PACXOA BbIAEAFIOLLIMXCS MAPOB
PACTBOPUTEAEM, T/4; A — PACXOA AOKOKPACOYHbIX
MOTEPUAAOB, T HO 1 M2 MAOLLLOAM MOBEPXHOCTH
m3neAmna (60-200), m— CcoAepPXXAHUE AETYHMX
PACTBOPUTEAEN B AOKOKPACOYHOM MATEPUAAE, (35-
90) %; F—NAOLLLOAb MOBEPXHOCTM U3AEAUMN,

OKPALLMBAEMOU UAM ACKMPYEMOM 30 T 4, M?




[a30BblAEAEHUSA NPU CXXUIaHMU TONAMBA M paboTe
ABUraTeAemn.

MQCCOBbIM PACXOA FA30B, BbIAEAFIOLLIMXCS MPU
COKUTAHMM TOMAMBA, ONMPEAEAIOT MO DOPMYAE

G, = G.9,
rA€ G.— MACCOBbIM PACXOA FA30B, BbIAEAAOLLLUXCS
NPEU CXUTAHKK TONAMBA, Kr/4; G; — MACCOBbIM PACXOA
CXXUTAEMOTO TOMAMBA, KI/4; g, — MACCA MPOAYKTOB
CrOPAHMA B KI HA 1 KI TOMAMBA.




6.3 B3APbIBOOITACHOCTb I'A30B 1
ITAPOB

HekoTtopble rasbl M NAPbI B ONPEAEAEHHOM CMECU C
BO3AYXOM B3PbIBOOMACHbI. [OBbILLEHHOM
B3[ObIBOOMACHOCTbIO OTAMYAIOTCS CMECK BO3AYXA C
ALETUAEHOM, DTUAEHOM, OEH3OAOM, METOHOM, OKMChIO
VIAEPOAC, AMMMOAKOM, BOAOPOAOM.

B3pblB CMECH MOXET MPOU3OMTU TOABKO MPU
OMPEAEAEHHbBIX COOTHOLLIEHMSAX TOPIOYMX TA30B C BO3AYXOM
MAM KUCAOPOAOM, XAPAKTEPUIYEMbIX HUXKHUM M BEPXHUM
NPeAeAAMM B3PbIBAEMOCTU. HKHUM NpeAeAoM
B3PbIBAEMOCTMU HA3bIBAETCH TO MMHUMCOAbHOE
COAEPXKXAHUE FA3d MAM MAPA B BO3AYXE, KOTOPOE NPU
BOCMAOMEHEHUMN MOXET MNPMUBECTM K B3PbIBY. BepXHUH
NPeAEeAOM B3PbIBAEMOCTHU HA3bIBAETCS TO MAKCUMMOAbBHOE
COAEPXKAHUE FA30 MAM MAPA B BO3AYXE, MPU KOTOPOM B
CAY4OE BOCMAOMEHEHMUS ELLLE MOXET MPOU3OUTU B3DbIB.



OnacHAA 30HA B3PbIBAEMOCTU AEXUT MEXKAY
HM>KHUM U BEPXHUM MPOEAEAAMM.
KOHUEHTPALMSA TA30B MAM MAPOB B BO3AYXE
NPOU3BOACTBEHHbIX MOMELLLEHUNN HMXKE
HM>XKHETO U BbILLIE BEPXHETO MPEAEAQ
B3ObIBAEMOCTM HEB3PbLIBOOMACHA, TOK KAK MpU
HEWN HE MPOUCXOAMT OKTUBHOTO TOPEHUS U
B3ObIBA — B MEPBOM CAYHAE M13-30 M3DbITKO
BO3AYXA, O BO BTOPOM M3-30 €0 HEAOCTATKA.

B TOOA. NPpMBEAEHDBI HUXKHME 1 BEPXHUNE
NPEAEAbI B3DbIBAEMOCTM HEKOTOPbIX FTA30B U
NapPOB.



I'a3el 1 mapel

HrxHre u BepxHME Npenensl

B3PbIBACMOCTH

o oobemy, %o

10 Macce, MI/1I

I'a3el 1 mapel

Hwxnue u BCPXHHC IMPCACIIbI
B3pPbIBACMOCTHU

no oosemy, %o

10 Macce, MI/1

AMMHaK 16 u 27 111,2 u 187,65 Meran 53uld 34,45 u 91

AleToH 3unll 71,1 u 260,7 Oxkmuce yriiepona 12,5u 74 142,5 u 843,6

ben3un 24u49 137 n 281 OTHjaanerar 225u11 82,4 u 403
ITUIOBBIN

benzoa 1,4u7 44,66 u 223,3 CIIUPT 4u19 75,2 n 357,2

Boxopon 4,1 n 74 3,362 u 60,68




AN OMPEAEAEHUA MPEAEAQ B3PbIBAEMOCTH
O30BO3AYLLUHBIX CMECEN MOXXHO MOAb3OBATLCH
dopMmyAon Ae-LLlaTeabe:

100
Xem =N, N n
1 AR 1
x1+x2+ +xn

[a€ Ny.Ny, ..., N, —COAEPXKAHME OTAEAbHbIX TO30B B
CMECH, % (MO OOBLEMY); X;.Xp, ..., Xy MPOEAEADI
B3ObIBAEMOCTU COOTBETCTBYIOLLIMX TA30B MO OObLEMY,
7.

KOHLEHTPALMA MAPOB C TOYKM 3PEHMS
B3ObIBOOE30MNACHOCTM B MOMELLLEHMAX
NPOU3BOACTBEHHbIX 3AQHUMN HE AOAXKHA MPEBLILLIATH
30% HUXKHETO NPEAEAQ B3PbIBAEMOCTM.



