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Pa3pabGoTtanbl CTpyKTypa, mpaBuia OG(OpPMIICHHS U TOPSIOK
BBINIOJIHEHUS KYPCOBBIX IPOEKTOB, CBSI3aHHBIX C OOECIeYeHHEM
0€e30IaCHOCTH  pa3JIMYHBIX  TEXHOJOTUYECKHX  MPOIECCOB  H
MIPOU3BOJICTB.



BBEJAEHUE

B wmeroandeckMx yKa3zaHUSX JaHbl PEKOMEHAAIMU 110 BBIITOJIHEHUIO
KypCOBOI'O IIPOEKTa, LEeJb KOTOPOro — 3aKpeIyIEHHEe 3HaHUM 110 Kypecy
«be30nmacHOCTh TEXHOJIOTMYECKUX TMPOIIECCOB U MPOU3BOACTBY, MPUOOPETEHUE
HABBIKOB aHaJIM3a MOKAPHOM OMACHOCTH, pa3pabOTKU TEXHUYECKUX PEHICHUN
IPOTUBOMOXKAPHOM 3aIUTHI, a TaK)Ke 00OCHOBaHUS (ITyTeM pacyeTa) KaTeropui
IIOMEILEHUN U 3IaHUM 110 B3PBIBOIIOKAPHOMN U NOKAPHOU OITACHOCTH.

KypcoBoil mpoekr mo 0e30MacHOCTH TEXHOJIOTMYECKHX IMPOLIECCOB U
IIPOU3BOJICTB SIBJIIETCA BaXKHBIM 3TAlOM B OCBOEHHMM Kypca. IIpu BeImogHeHun
KypCOBOTO TMpOEKTa OOy4arouiuiics  KMMeeT  BO3MOXKHOCTb MPUMEHUTH
TEOPETUYECKUE 3HAHUA K PEIICHUI0 KOHKPETHOW NPAaKTHYECKOM 3aJayd,
CBSA3aHHOM C pa3pabOTKONl HHXKEHEPHBIX PEIIEHUWH M PEeKOMEHJIAlUuid 10
0o0ecCreyeHnt0 MOoKapHOM  O€30MacCHOCTH  3aJaHHOTO  TEXHOJIOTHYECKOTO
Ipo1ecca.

B Xxoze BBINOJHEHUS KypCOBOIO MPOEKTa OOYYaroIIMICS 3aKperisieT
3HAHMS, TIOJyYECHHbIE NIPU U3YYEHUU AucUUIUIMHbL [Ipu pabore Hax TeMol OH
JIOJKEH:

U3YYUTh TEXHOJOTHUYECKHUM IpoLecc (TEXHOJOTHYECKYI0 CXEMY, TEXHOJIO-
TUYECKOe 000pYA0BaHUE, PEKUMBI PAOOTHI U T. [1.);

UCCIIEIOBAaTh MOKAPHYIO OMACHOCTH almnaparoB (MO0 METOIUKE, M3JI0KEH-
HOH B Kypce);

IPOBEPUTH COOTBETCTBUE TEXHOJOTUYECKOTO 000PYIOBaHUS TPEOOBAHUSIM
JEUCTBYIOLIMX HOPM U MPABUIT;

000CHOBaTh (PacCUETHBIMU METOJAMH) KATErOpUI0 TMOMEIIEHUS U 3JaHus
I10 B3PBIBOIIOYKAPHOU U TIOKAPHOM OIACHOCTH;

pazpaboTath Mephl MO 0OECIEUEHUIO MOXKAPHOM 0€30MaCHOCTH 33JIaHHOTO
TEXHOJIOTUYECKOI0 Ipolecca.

KypcoBoit  mpoekr BBINIOJTHAECTCS Ka»XJ1bIM oOydJaronmmcs
CaMOCTOSITEJIbHO B COOTBETCTBUM C WHIMBHIyaJIbHBIM 33JaHUEM, B KOTOPOM
YKa3bIBAIOTCS  BONPOCHL, MOAJEXKAIIUE pa3padOTKe 1O KOHKPETHOMY
TEXHOJIOTHYECKOMY IpOIIECCy, anmapaTam 1 OMEIIEHUIO CBOETO BApUAHTA.

1. 3AJJAHUE HA KYPCOBOM ITPOEKT

Bapuant  kypcoBoro - mpoekra Ui KaXIoro  o0ydaromierocs
WHIUBUyaJICH:

oT 00 1o 29 — paboTta BBIMOJHSIETCS MO MPOU3BOJICTBY OyTaAUEHCTUPOIIb-
HOT'O KayuyKa;

ot 30 1o 49 — paboTa BBIMIOJHSAETCS IO IIEXY OKPACKHU U3ACIUN C KPacKo-
PUTOTOBUTEIBHBIM OTJCICHUEM;

ot 50 1o 79 — pabGoTa BBINOIHIETCS MO MPOU3BOJCTBY CTUPOJIA U3 ITHII-
OeH3o0I1a;
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oT 80 10 99 — pabora BeinoaHsAeTcs o xpanenuto JIBXK B pesepByapHom
napKe NpernpusThs.

2. IIPEJICTABJISIEMBII MATEPUAJI

KypcoBoii TOpOeKT JOKEH HMMETh PAaCUYETHO-NOSACHUTEIbHYIO 3aIUCKY
U TI0’KAPHO-TEXHUYECKYIO KapTy.

Conepxanue 3anucku 0o6beMoM 20-25 cTpaHHIl JOKHO OTpa)kaTh clie-
JYIOLIUE BOIIPOCHI:

1. KpaTkoe onucanue TEXHOJIOTMYECKOTO IPOLIECCa.

2. OueHKy MO0>KapOB3pPHIBOONIACHBIX CBOMCTB BEIIECTB, OOPALIAOIIMXCS
B IIPOU3BOJICTBE.

3. OueHKy I0KapOB3pBIBOOIIACHOCTH CPEABI BHYTPH AIIIAPATOB IIPU UX
HOpMaJbHOH pabore.

4. IToapoB3pBIBOOIIACHOCTH alnaparoB, MIPH 3KCIUTyaTallud KOTOPBIX BO3-
MO’KEH BBIXOJI TOPIOYMX BEUIECTB HAPYXKY 0€3 MOBPEKIAECHHS UX KOHCTPYKLIUH.

5. AHanu3 BO3MOXHBIX MPUYHH IMOBPEKICHUS alapaToB; pa3paboTka He-
00XOJIMMBIX CPEJCTB 3aIIUTHI.

6. AHanu3 BO3MOYKHOCTH IOSIBJIICHHSI XapaKTEPHBIX TEXHOJIOTUYECKUX HC-
TOYHHMKOB 3aKUTaHUS.

7. BO3MOXHBIE ITyTH paCIPOCTPAHEHUS TTOXKAPa.

8. PacueT kaTeropuu npou3BOJACTBEHHOIO MOMEILEHHUS 110 B3PBIBOIIOXKAP-
HOM Y NI0’KapHOU ONTACHOCTH.

9. IloxxapHO-nIpOPUITAKTUIECKHE MEPOIIPUATHS.

BriBOARI.

Jlureparypa.

Kapra mnoxapHOW OMacHOCTH W 3alUThl BBIIOJHIETCS B BUJE 4YepTexka
(cM. pazzen 3.9).

3. METOANYECKHE PEKOMEH /AU

AHanu3 MOoKapHOM OMacHOCTH TEXHOJOTMYECKOTo Ipoliecca (anmaparos,
PEIYyCMOTPEHHBIX BAPUAHTOM 3aJ]aHusl) CIeAyeT NPOU3BOAUTH COTJIACHO METO-
nuke M. B. AnekceeBa, M3ydeHHON B TEOPETUUECKOM Kypce. OCHOBHBIE BOMPO-
Chl, TIOJIJIEXKAIUE OTPA0OTKE B KYpPCOBOM IPOEKTE, M PEKOMEHJAIMHU JJISl UX
pelIeHUs U3JI0KEHBI HXKE.



3.1. MH3ydeHHe TEXHOJOTHYECKOI0 MPoLecca

JlaTh KpaTKoe oNucaHue TEXHOJIOIMYEeCcKoro mnpouecca. PazoOparecs B Ma-
TE€PUAIIBHBIX MOTOKAaX, U3yYUTh MOCIEI0BATEIBHOCTh TEXHOJIOTUUECKUX OIepa-
IUNA. YSACHUTH MPOLECCHI, NPOTEKAIIIMNE B TEXHOJOrM4Yeckux ammaparax. [lo-
HATh MX (PU3UKO-XMMHUYECKYIO CYHIHOCTb. M3yunTh mapamerpsl (IaBJieHHE,
TEMIIEpaTypy, CKOPOCTH, PACXOAbI), IPHU KOTOPBIX OCYLIECTBISIOTCS MPOLIECCHI
B TEXHOJIOTUYECKUX annaparax. J[aTh XapakTEpUCTUKY aImnapaTos.

3.2. OueHka MoKapoB3PHIBOONACHBIX CBOMCTB BElIECTB,
o0palaIMXcs B MPOU3BOJACTBE

[Tonp3ysice cnpaBounbiM TIocobueM [8, 9, 10], cneayer yCTaHOBUTH MOXkKa-
POB3PBIBOOIIACHBIEC CBOMCTBA BEILIECTB U MATEPUAJIOB, 8 UMEHHO:

JUISL )KMJIKOCTENH — XMMUYECKUI COCTaB, TEMIIEPATypy KUIMEHUS, INIOTHOCTh
KUJKOCTH U €€ MapoB, TEMIIEPATypPy BCIBIIIKH, TEMIIEPATypHbIE U KOHIEHTpa-
MOHHBIE TpPEAEIIbl PACIPOCTPAHECHUS IJIAMEHHU, TEMIEpaTypy CcamMOBOCILIaMe-
HEHUs, CKIIOHHOCTh K CAMOBO3TOPAHUIO, CIOCOOHOCTH K 3JIEKTPU3ALINH, TETUIOTY
CrOpaHusi, TOKCUYHOCTb, TYIIIAIIUE CPEICTBA;

JUISl Ta30B — XUMUYECKUI COCTaB, IJIOTHOCTh, KOHIIEHTPAIMOHHBIE MpEJie-
Jbl PACIpOCTPAHEHUsl IJIAMEHHU, TEMIIepaTypy CaMOBOCIUIAMEHEHHUs], TEIUIOTY
CropaHusi, TOKCHYHOCTb, TYILIAIIUE CPEICTBA;

JUTSL TBEPJBIX BEIIECTB — XMMUYECKHM COCTaB, TEMIIEpATypy CaMOBOCILIA-
MEHEHUSI, CKIIOHHOCTh K CAMOBO3TOPaHUIO, TEIUIOTY CTOPaHUs, CKOPOCTh Tope-
HUS, TOKCHYHOCTh MPOYKTOB TEPMUUYECKOTO PA3IIOKECHUS U TOPEHUS, CIIOCO0-
HOCTh K IJIABJICHUIO NPU HarpeBaHWM W TOPEHUU, OTHETYIIAIINE cpeacTBa (s
NbUIM yKa3aTh BEJIMYMHY HU)KHETO KOHIIEHTPALIMOHHOTO MpEJeNia pacnpocTpa-
HEHMUSI TJIAMEHHU ).

[Ipu onmucaHuu MOKApOB3PHIBOOMACHBIX CBOMCTB BEIIECTB (MaTepUaOB)
HEOOXOJMMO BBIMKCATh W3 CIPABOYHBIX MOCOOMI ITH CBOWCTBA, OMPEICITUTH
HanOoJIee MoXKapOOITacHbIE BEIEeCTBA (MaTEepPHAIIbl), CAENATh KPATKUM BHIBOI.

3.3. OueHka nmoxxkapoB3pbIBOONACHOCTH CPebl BHYTPH alnapaToB
IPH UX HOPMAJIBHOH padoTe

B texHomormyeckoii cxemMe MOTyT OBITH ammaparbl C TOPIOUUMHU KHUAKO-
CTAMH, NMPUYEM YPOBEHBb KUIKOCTU MOMKET U3MEHATHCS MPU HAMOJHEHUHU WU
pacxojie nmpoaykTa. Moryt ObITh anmaparhl, TOJHOCTHIO 3aMIOJIHEHHbBIE YKUKO-
CThIO (HampuMep, HacocChl, TPyOONpPOBOAbI), ammaparbl ¢ TOPIOYUMH Ta3aMu
Y annapaThl, BHyTPH KOTOPBIX HAaxOASATCS OJHOBPEMEHHO Troproyas KUIAKOCTb
u ra3. [loatomy BHauane cienyer BbISICHUTh, €CTh JIM allllapaThl C MEPEMEHHBIM
YPOBHEM TOproYe JKUJIKOCTU. ITO OOBIYHO pe3epBYyaphl, BEPTUKAIBHBIE U TOPH-



30HTaJIbHbIE €MKOCTH, MEPHMKHU U JApyrue mnojoOHble UM amnmaparsl. B Takux
anmnaparax HaJ HNOBEPXHOCTBIO >KMJIKOCTH BCErJa €CTh MapOBO3IYIIHOE ITPO-
CTPaHCTBO, KOHIIEHTPALMs MapOB B KOTOPOM MOXKET OBITh HI)KE HIXKHErO Ipe-
Jiea pacupoCTpaHEHUs IUIAMEHH (BOCIUIAMEHEHMs), B Mpeleiax BOCIUIAMEHE-
HUsS (B3pbIBA) WJIM BBILIE BEPXHErO IMpEJAeia paclpOCTPAHEHHs IJIaMEHHU (BOC-
IUIaMeHeHus1). B3ppiBoonacHasi KOHIIEHTpalKsl MapoB B NapOBO3AYLIHOM OObe-
Me anmaparta Ipu HOpMallbHOM paboueil TemmepaType oOpa3yercsi MpH BbINOJ-
HEHUU yCIIOBUSA:

TA€ fun U Iy — HWDKHUM M BEPXHHUM TEMIIEpATyPHBIE IPEAEIIBI PACIPOCTPaHE-
HUs TUIAMEHU, COOTBETCTBYIOIIUE HUKHEMY M BEPXHEMY KOHIICHTPALMOHHBIM
npezenam pacupoCTPaHEHUS IIAMEHU; t, — pabouas  Temmeparypa
KUJKOCTH.

Pe3ynbTaThl OlEHKHM MOXapHON OMacHOCTH OGOPMUTH B BUIE TAOJIHULIBI.

Crnenyer Takke IOKa3aTh, Kak OyleT M3MEHSThCS KOHLEHTpalus IapoB
BHYTpH aIlapaTa Ipyu MNOHMKEHUH YPOBHS XKUAKOCTH (B NEPHOJ €€ pacxonaa),
KOTI'Jla B anmapar Ha4HET MOCTYNaTh CBEXHM BO3IyX Yepe3 IbIXaTelIbHYI0 TPYOy
U pa30aBisATh NapOBO3AYILIHYI0 cMech. Eciiu B ammapare B Kakue-TO MEPHObI
oOpa3zyeTcs B3pbIBOONACHAs KOHLEHTPALKS, OACHOCTh €€ MOKHO TOJTBEPAUTH
pacuyéToM BEJIMYUHBI JaBJICHUsI, KOTOpPOE 00pa3yeTcs MpH B3pbIBE, U BHYTPEHHE-
r'0 HaIpsDKEHUS B CTEHKE COCya.

Benuuuna naBnenus, o0pa3yromierocs npu B3pbIBE, MOXKET ObITh OIpese-
JieHa 1o gpopmyie:
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TZI€ Pwsp U pp — KOHEUHOE JIaBJIEHHWE B3pbIBA U HadajgbHOE pabouee JaBieHUE
B amnmnapate nepes B3pbIBOM; up U Tiay — TEMIIEPATYpA MPOLYKTOB TOPEHUS TIPU
B3pBIBE W HaYalbHas TeMIlepaTypa roprouei cMecu; m, n — KOJIUYECTBO MOJieh
B MPOJYKTaX FOPEHUS U B UCXOJHOU cMeCH (OMPEAENSIETCS M0 YPAaBHEHUIO pe-
AKI[UU TOPEHUS).

Crenyer mocMoTpeTh, MPEIyCMOTPEHA JIM 3allluTa MPOTUB ATOM OMACHO-
CTH, W, €CITU TAaKOBOH HET, PEIINTh, CIEAYET JU Mpearatbh Kakue-mmoo Mepo-
OpUsATHS JUIsl TipenoTBpamieHust e€. Eciu aBTOop KypcOBOro MpoeKTa MPUET
K 3aKJIFOUCHUIO0, YTO HE0OXoaMMa 3aluTa amnmnapara HHEPTHBIM Ta3oM, Tpedye-
MO€ BpeMsi IPOYBKH arapaTa HHEPTHBIM Ta30M OIpeAeseTcs mno hopmyie:

Lf
Toow = 1 (3)
g 1-0
K

. 3 3
riae V — cBoOomHBI O0BEM ammapara, M ; ¢ — pacXxojJ MHEPTHOTO ra3za, M /C;



(@« — TIPEACTHLHO-OMYCTUMAas KOHIIEHTPAIIMsl TOPIOYEro BelecTBa (ra3a uiM ma-
pa) B ammapare, 00. I0J1; (ox MOKET OBITh OTIpesiesieHa 1o popmyJie:

Qx= Qun/ 20 , 00. monm 4)

Ecnu anmapatsl win TpyOOIIPOBObI TOJHOCTBIO 3aII0JIHEHBI JKUJKOCTBIO, B
HUX HET MapOBO3AYIIHOIO 00bEMA M, CIEOBATENIbHO, B HUX HE MOTYT 00pa3o-
BBIBaThCSl B3PHIBOONACHBIE KOHIIEHTpAMK (KpOME MEPHOJOB IyCKa U OCTAHOB-
k). Eciu B ammapatax HaXOAWTCS TOPIOYMM Tra3, a TAK)KE, €CIU B allapare
¢ JIBX wnu 'K naBnenue Bbllle WM HIKE aTMOCHEPHOTO, OLIEHKa TOPIOYECTH
BHYTpPEHHEH cpelbl MPOU3BOJUTCS CPaBHEHHEM BEIMUYMHBI pabouell KOHIICH-
TpaLWHU ra3a ¢ KOHUEHTPALMOHHBIMU MPEIEIaMH PACIIPOCTPAHEHHUSI INIAMEHMU:

®u < Qp < Qs (5)

TJIe Oy U (O5 — COOTBETCTBEHHO HIDKHUW W BEPXHUU KOHIICGHTPAIMOHHBIC TpEe-
Jbl pacHpOCTPAHEHHUs IUIAMEHHU; @, — padoyas ((akTuyeckas) KOHLEHTpaLUs
rOpIOYEro rasa Wim napa.

Korpma anmapatsl 3an0JIHEHBI Ta3aMu WK NapamMu  0e3 HaJu4us BO31yXa,
TO paboyasi KOHLEHTpaIUs raza wiv napa B annapare oyzaet pasHa 100 %. Cie-
JI0BaTEeNbHO, OHA TMPAKTUYECKH BCETJa BBIIIE BEPXHETO KOHIICHTPAIIMOHHOTO
npejena pacpoCTpaHeHHsI TUTAMEHH, T.€. OTIACHOCTh B3phIBa (B3PBIBOOMACHAS
KOHIIEHTpaIus) oTcyTcTByeT. OHAKO OHA MOKET BO3HHKATh B TIEPHOJIBI OCTa-
HOBKH U TTyCKa;

Ecnu anmapathbl 3amoHEHbI KHIKOCTHI0 M CKMKEHHBIM TOPIOYUM Ta30M,
OIMACHOCTH CpeJlbl HAJ0 OIEHUBAThH TaK *Ke, KaK JJIs anmapaToB ¢ HaTMYUEM Tra-
30B. Ecniu B anmaparax (Hampumep, CyIIMJIKaX, OKpaCOYHBIX Kamepax U T. II.)
UMEETCs] CMECh BO3/yXa C HACBHIIIEHHBIMUA WJIN TEPErpeThIMU MapaMu, OICHKY
B3pPBIBOONIACHOCTH BHYTPEHHEH Cpebl cleayeT MPOM3BOAWTH HE IO TeMIlepa-
TYpHBIM TIpeliesiaM pacipOCTpaHEHUs MJIaMEHH, a MyTeM CpaBHEHHWs [EHCTBU-
TEJIHLHOW KOHIICHTPAIIUK MAPOB C HIDKHUM KOHIIEHTPAIIMOHHBIM TPEIeIOM pac-
MpoCTpaHeHusl MiaMeHu. Eciau KOHIEHTpalusi OKaXeTcsi B Mpejernax pacipo-
CTpaHEHHUH TUIAMEHH, CIIEYET MPEJI0KUTh MEPhI, 00ECIIEYNBAIONINE CHUKEHUE
KOHIIEHTpALUH 10 0€30IaCHBIX MTPEIETIOB.

Mepsl moskapHO# TpoUIIaKTUKK OTMCaHbl B padoTtax [4, 5,6].

3.4. I1o:xapoB3pbIBOONACHOCTD ANNAPATOB, MPH IKCILTyaTALUA
KOTOPBIX BO3MO’KEH BbIX0/l TOPIOYHUX BelIeCTB HAPYIKY
0e3 moBpe:KkIeHNs UX KOHCTPYKINHU

K Ha3BaHHBIM anmapaTtaM OTHOCATCS: almapaThl ¢ NEPEMEHHBIM YPOBHEM
KUIKOCTH («IBIIIAIINE)»); aMIapaThl ¢ OTKPBITOW MOBEPXHOCTHIO HCIAPEHUS;
anraparbl NEPUOIMYECKH IHCTBYHOLLYIE, AITIAPATHI C CATTBHUKOBBIMH YIUIOTHEHUSIMM.



Crnenyer onpenenuTs, UMEIOTCS JIM TaKUE alIapaTsl B TEXHOJOTHYECKON
cxeMme.

AnmapaTtel ¢ NEPEMEHHBIM YPOBHEM KUAKOCTH. [Ipexkae Bcero, Hy»XHO
yKa3aTh, SBJSIETCS JIM BHIOPOC MAPOBO3AYIIHON CMECH Uepe3 AbIXaTeIbHYI0 TPY-
Oy mokapoB3pbIiBoOnacHbIM. KOHIIEHTpalus MapoBO3AYIIHOM CMECH MOMKET
OBITh B3pBIBOOIACHOM, €CITU BBINOJIHIETCS YCIOBUE:

Qs 2 Qun (6)

I7I€ (ps — KOHLEHTPALMs HACBIIEHHOTO Tapa Mpu padbodeil TeMmneparype Kua-
KOCTH, ompezensemas 1o popmyiie:

0;=F (7)

)
Pp

TJIe ps— JIaBJICHWE HACHIIICHHOTO Tapa >KUIKOCTH mpu pabodeil Temmeparype,
Ila; p, — pabodee naBieHue MapoBO3AYIIHOW CMecH B ammapare (aOCOIIOTHOE
JABJICHUE B TEPMETHUYHOM aIllapaTe Wi aTMOCHEPHOE NABICHUE Papy B «IIbI-
manieM» anmnapare), [1a.

Ecnu BBIOpOC mapoB omaceH, claeayeT ONpeeInTh, Kakoe KOJIUIeCTBO Ma-
POB OyJIeT BBIXOJUTH HAPYXKY 3a OJUH LHUKI «OOJBIIOT0» WM «MaJIOTO» JIbIXa-
Hus. KonmndecTBo mapoB, KOTOpOE MOXKET BBIWTH M3 ammapara 3a OJWH ITUKII
«OOJBIIIOTOY» JABIXaHUS OIpeeseTcs 1Mo Gopmyre:

M
"R (8)

rae Gp — KOJMYECTBO BBIXOJSAIIUX MApPOB M3 3aMOJHEHHOTO YKUIKOCTBHIO arla-
pata, Kr/UHKI; Vi — 00bEM KUAKOCTH, MOCTYIAOMIEH B aIMapar, M°; Pany — aT-
Mocepnoe nasnenue, Ila; 7, — pabouas tremnepatypa xuakoctu, K; ¢, — KoH-
IIEHTpaIMs TapoB XUAKOCTU B ammapare, 00. gonu; M — MoJleKyJsipHasi Macca
KUJIKOCTH, KI/kMoib; R = 8314,31 Jlx/(kmonb K) — yHuBepcanbHas rasoBas
TIOCTOSTHHASI.

KonundgecTBo mapoB, KOTOpOE MOJKET BBIMTH W3 ammapara 3a OJUH UK
«MaJioroy» ABIXaHMs OTpeaeNsieTcs 1o Gpopmyrie:

3 (1—([)1_1—(1)\ o M 9)
GH_VCBpaTM ! H2| "
1 T, )l1-¢, R

1

G, =V, Pary. [0)

p

rae Gy — NmoTepu MapoB MPU «MAIOM» JIBIXaHUH, KT; Vs — CBOOOTHBIH 00BEM
(00OBeM MapoBO3AYILIHON CMECH), M3; (Qn1 U Q2 — KOHIIGHTPAIUS TAPOB BCMECHU

B HayaJie M B KOHIIC JILIXaHUSI COOTBETCTBEHHO, 00. 10u; 711 T, — TeMIieparTy-
pa MapoBO3AYIIHONH CMECH B Havajie U B KOHIIC JbIXaHUS COOTBETCTBEHHO, K;



@, — CpeIHss KOHIIEHTPAIKs TapOB B CMECH, BETUYMHA KOTOPOU OMpPEIesIeTCs
o gpopmyie:

(Pn 1 + (Pl'[2
0, = — 00. moum; (10)

3
P — IJIOTHOCTb KOMIIOHCHTAa CMECH, KI/M”.
O0Bem KUAKOCTH B alrmapare MOKHO OIPCACINUTE U3 BhIPAXKCHUA!

szg'Van, (11)

TJIe € — CTEIEHb 3aIlOJIHEHUS anmapaTta JKUIKOCThIO; Vyy — TeOMEeTpUYEeCKHi
o6beM ammapara, M.

OO0BbeM B3pBIBOOIIACHOM 30HBI BOJM3H MECTa BHIX0]1a MapoB (Trasza) ompee-
asieTcs o popmyie:

VBOK :_*K6 5 (12)

) 3 * )
rac VBOK — 00BeM B3PLIBOOIIACHOU 30HBLI, M; (P, — HHIKHUW KOHLCHTPAINUOH-

HBIN TIpe/iesT paclpoCTpaHeHUs IJIAMEHH, KT/M.

3aTeM clielyeT caenaTh OOUMM BBIBOJA (C YYETOM IOKapOB3phIBOOMAC-
HOCTH COOPY>KEHUH, S)KOHOMUKH W OIMACHOCTH BBIOpOCA MapoB JJISI OKPYKaro-
el cpefibl), BBISICHUTh MEPbI, IPUHSTHIC JIJIsI CHH)KEHUS YKa3aHHOW OMAacHOCTH,
U, €CJIU UX HEJA0CTaTOYHO, PEKOMEHI0BATh JIONOJIHUTEIbHbIE (CM. [4, 5, 6]).

3.5. AHa/IM3 NPUYHH NMOBPEXKACHUS aNNapaToB,
pa3padoTKa He0OXOAMMBbIX CPEACTB 3aIUThI

Ammapatsl ¥ TpyOOITPOBOIBI MOTYT MOBPEKIATHCSA OT 00OpPa30BaHUS TTOBHI-
IICHHBIX TIPOTHB HOPM JIaBJICHUH; MOSBICHUS JUHAMHYECKUX BO3JIEHCTBUH; 00-
pa30BaHUS BBICOKMX TEMIIEPATYPHBIX HAMPSIKCHUH B MaTepuaie CTEHOK WIIH
OT M3MEHEHUSI MPOYHOCTHBIX CBOWCTB MaTepuaia B PE3yJbTaTe BO3ACHCTBUSA
BBICOKHMX W HU3KUX TEeMIIEpaTyp; KOPPO3UH MaTepuaia CTCHOK WU po3un (Me-
XaHUYECKOTO UCTHPAHUS CTEHOK).

DTy o0lIyl0 CXeMy aHajin3a NPUYHH TMOBPEKICHHUM CIyIIaTeNb OHKEH
NPUMEHUTh K KOHKPETHBIM afmapaTaM CBOEro BapHaHTa KypCOBOTO MPOEKTA,
MPUYEM MOXKHO WATH JIBYMS IyTSMH: JINOO BCE BBISBIICHHBIC IPUUHUHBI TTOBPEK-
JIEHUH amnmapaTtoB pacCMaTPHUBATh /IS KaKJOTO ammapara CBOErO BapuaHTa 3a-
JaHus, TM00 KKy MPUYNHY IMOBPEXKICHUN paccMaTpyBaTh JIJIsl BCEX ammapa-
TOB, & 3aTE€M MEPEXOUTH K CICAYIONIEH MPUINHE.

He3aBucuMo oT m30paHHOTO IyTH JOJKHBI MPEIaraTbCsi COOTBETCTBYIO-
e MEPHI 3alMTHl OT BBISBICHHBIX MOBPSXKICHHMA. B kadecTBe mpumepa pac-
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CMOTpPHUM CXEMy, KOT/Ia Ha3BaHHbIC MPUYHUHBI TIOBPEKACHUH pacCMaTPUBAIOTCS
NPUMEHHUTEIHHO KO BCEM ariaparaM BapuaHTa KypCOBOTO ITPOEKTA.

O0pa3oBaHue MOBBILIEHHOT0 AaBJieHHs B annaparax. [Ipu uccienona-
HUH BO3MOKHOCTH 00pa30BaHMs MOBBIIICHHOTO JTABJICHUS B arlaparax Ciaeayer:

1. YCTaHOBHTB, €CTh JIM TMPUYHHBI, MPHUBOJAIINE K HAPYIICHHIO MaTCPH-
anmpHOTO Oananca (yBEeTMYEHUE MPOM3BOIUTEILHOCTH HACOCA, HEHCIIPABHOCTh
penyKTopa, YBeITUYeHHEe WHTCHCUBHOCTU 3aKauku, oOpa3zoBaHue MpoOOK B pac-
XOJIHOW JTMHHM, YBEIHYCHUE COMPOTHBICHUS JBIXATEILHON JHHUH, yMEHbBIIIE-
HHE pacxojia MPOayKTa MOTPEOUTEIEeM MPU HEM3MEHHOM €Tr0 MOCTYIUICHUH, Tie-
PEKpBITHE PACXOAHBIX JIMHUW 3aJBHXKKAMHM, TIEPETIOTHEHNE €MKOCTEH NpH OT-
CYTCTBHM TICPCIIMBHBIX JIMHUM WJIA aBTOMATHKK W T.1.). Ecim kakue-mnoo
U3 OTUX MPUYUH MOTYT UMETh MECTO, MX HAJ0 yKa3aTh B pabOTe W IMOSICHHTB,
MOYeMY UMEHHO ATH MPUYUHBI XapaKTSPHBI ISl TAHHOTO CITydasl.

[Tpupainenue naBjicHUs B anmapare NpU HATMYUH B HEM OTJIOKEHUH WIIH
poOOoK ompenensieTcs mo hopmyre:

Ap = (\M/d)pu’/2, (13)

rae A — xKo3(pPUIMEeHT TpeHus IpHU ABMKEHHH MPOIyKTa Mo Tpyde; d — nua-
METp TpYyOBbl; p — IUVIOTHOCTh BEILIECTBA; ¥ — CKOPOCTh MOTOKA; /[ — JUIMHA TpY-
6ompoBo/a.

2. VCTaHOBUTb, MOTYT JIM OBITh SIBJICHUS, BBI3bIBAIOIINE IOBBIIICHUE TEM-
NEPATypHOTO pEeXKUMa padoThl amnmaparta (TOBBILIEHHE TEMIIEpaTypbl MOCTY-
NAIOLIETO B anmnapar BEUIECTBA, IOBBIIICHUE TEMIIEPATyphl IOAOIPEBA alNapaTa,
YXyJALIEHUE MpoLecca OXJaXICHUs ammapaTa, YBEIUYEeHHEe CKOPOCTH 3K30Tep-
MUYECKUX peakluui U T.1.). Ecnu kakue-mudo 13 3THX ABJICHUN peaibHO MOTYT,
UMETh MECTO, UX CJenyeT yKaszarb. llpu 3TOM MOXXHO MOKa3aThb pacueToM,
Ha KaKyl0 BEJIMYHUHY MOXKET IMOBBICUTHCS JABJICHHUE B MOJHOCTHIO 3aIOJHEHHBIX
anmapaTtax ¢ *XUAKOCTAMH WIU COKMKEHHBIMU ra3aMu MPU MOBBIIICHUN TEMIIe-
paTypbl Ha OIpe/IeJICHHYIO BEIUUNHY:

’ (14)

e f — Ko3(pPUIMEHT 06BeMHOT0 pacimpenns xuakocti, K'; .. — xo3ppu-
HEHT O0OBEMHOTO CXATUsA KHUakocTH, I1a”'; o— KOID(HIMEHT IMHEHHOro
paCIIMpPEHHs] MaTepHana CTEHOK ammapara, K'; Af — u3MeHeHHe TeMIepaTypbl
B armapare, °C.

OO6miee naBieHue B anmnapare OyaeT:

Poou = Ppac +Ap, (15)

TJIE Ppac — pabouee (HauanabHOE) NaBJIEHUE KUAKOCTH B anmapate, MIla; Ap —
npupamienue nasienus, Mlla.
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VYcTaHOBUTH, MOXKET JIM OBITH SIBJIEHWE, MPUBOJAIIEE K HAPYIICHUIO HOP-
MaJIbHOTO Mpoliecca KOHJAEHCANU NapoB (YMEHbBIIEHUE UM MPEKPAILCHUE MO-
Ja4¥ OXJIKIAIOIICH CPEeIbl, 3arps3HEHUE TEIUI0O0OMEHHOM MoBepxHOCTH). Ecin
ATO SIBJIEHUE MOXKET UMETh MECTO, PACCMOTPETh €ro W OMNPEACIUTh BEIUYUHY
MIPUPAIICHUS JaBJIeHUs 10 hopMyJIe:

Ap =P aG.T (16)
100V P,

rae Ap — npupalleHue aaBieHus B cucteme, [la: o — creneHb MOJHOTHI KOH-
JeHcaluu napos, %; Gy — IPOU3BOJUTENLHOCTD 10 Mapy, KI/c; T — MPOJ0JIKU-
TEJILHOCTh HApYIIEHUsl Mpoliecca KOHACHCAIlMU MapoB, C; po — JABICHHE OK-
pyxatomeir cpensi, [la; Ve — cBOOOMHBIM 00BEM ammapaTa WM CHCTEMBI,
M’; pi — IUIOTHOCTb NAPOB KMAKOCTH IHPH TEMIEPAType W JABICHHH B arla-
pare, Kr/M>.

3. YcraHOBUTh, MOTYT JIU OBITh NPWYHUHBI, TPUBOMASININAE K TOTATaHHUIO
B BBICOKOHArpETHIC anmnapaThl JIETKOKUITAIINUX KUJAKOCTEN. ECM 3TO BO3MOKHO,
OOBSCHUTH U MOJATBEPAUTH PACYETOM, K KAKUM MOCIEICTBUSIM 3TO MOXKET IMpH-
BecTH. [IpupaiieHre naBieHUs NpU NONAJaHUU B BBICOKOHATPETHIE aIMapaThbl
JIETKOKUIIALIUX JKUJIKOCTEN onpeiensieTcs o popmyie:

m-(tp+273)
Ap =0,082- p, T ) (17)

A€ m — Macca HU3KOKUIISIIEH KUJIKOCTH, MONABIIEH U UCIIAPUBIICICS B arma-
pare, Kr; t, — pabo4as TeMIeparypa B BHICOKOHArpeTom armapare, ‘C; M — mo-
JIEKYJISIpHAsl Macca JKUJIKOCTH, TIOMABIIeH B anmnapar, KI/KMOJIb.

Ecnu pokazanu, 4To BO3MOXKHO OOpa30BaHHE MOBBIIIEHHOTO JABJICHUS
B anmapare, TO CIEAyeT IMPOBEPUTH, 3ALIUIIEH JIK OH MPEIOXPaHUTEIbHBIM
kiananoM. Ecnu kiamaHa HET, ONpefeuTh HEOOXOUMYIO TIONIA/lb €T0 Cede-
HUs 110 popmye:

.10-4.
_ 7141104 G 18)
(p'B'\/(pcp_pr)'pt

rne F — HeoOxoauMas TUTOMIalb POXOAHOTO CEUYCHHUS MPYKHHHOTO Tpeaoxpa-
HHTEIBHOTO KIaraHa, M, Gmex — MAKCHMAIIbHAS POM3BOAHTEILHOCT KiIAIaHa
0 TMapoTa30BOM cpefie, Kr/c; @ — KO3 PUIIMEHT pacxoaa Cpeisl Yepe3 KilaraH;
Pep — N30BITOUHOE 1aBIICHUE CpabaThIBaHUS KJIAlaHa; psx — U30BITOUHOE J1aBJe-
HUE 3a MPEJOXPAHUTEIBHBIM KJIaIIaHOM; Pr— IDIOTHOCTH CPE/IbI.

Wnm onpeniennnTh MaKCHMATBHYTO IIPOW3BOIUTEIBHOCTD TPYKHHHOTO TIpe-
JIOXPaHUTEIHHOTO KJIamaHa 1Mo mapora3oBoi cpeje mno hopmysie:
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Gmax :19410(‘FKB\/(pcp _pr)pt ) (183)

rjae o — ko3 dunueHT pacxoja; Fx— dhakTuyeckas Mioaib MPOX0JIHOTO Ce-
YeHHs KJIallaHa:

F=0,785d.> , M

rae d. — IMaMeTp COoIUia MPEAOXPAHUTEIBHOTO KiamaHa, M; B — K03 duUIueHT,
OPUHUMAEMbI MO Tabiuie M.6 MpUIoKEeHHs 2; IS KUIKOCTeH (ecnu uepes
KJIallaH BBIXOJUT JKUIKOCTh) OH MPUHUMAETCS PaBHBIM €IMHHUIIC.

OOpa3zoBaHne IMHAMHMYECKUX BO3JeiicTBui B anmaparax. [Ipu wuccie-
JIOBaHUH BO3MOXKHOCTH 00pa30BaHUs AMHAMUYECKUX BO3ACHCTBUIA B ammaparax
HEO0OXOMMO BBISICHUTH:

MOTYT JIi OBITH OTTACHBIE BUOpAIUY;

MOTYT JIK OBITh TUAPABINYECKUE YAAPhl U IO KakuM TpuauHam. [Ipuparme-
HUE JIaBJICHUS B TPYOOIIPOBOJIE MPHY MOJTHOM THAPABIUIECKOM yAape OMPEIeIs-
etcs o popmyne H. E. XKykosckoro:

Ap = c-Ao-py (19)

IZ€ ¢ — CKOPOCTh PaCIpOCTPAHEHUS YAAPHOU BOJIHBI,
c= [Ex—1— (20)
E-s

rae d — BHYTPEHHHUM quameTp TpyOOmpoBOAa; s — TOJNIIMHA CTEHKH TpyOompo-
BOJa; £ — MOIynb yIpyrocTu Marepuaia TpyoonpoBoja; Ly — MOAyab YIpPYro-
CTH KUAKOCTU (BennuyuHa, oOpaTHas Kod(h(UIUEHTY OOBEMHOrO CHKaThs
KUTKOCTEH Pexc).

CKOpOCTh paclpOCTpaHECHUsI YAPHOU BOJTHBI MOXKET OBITh TAKXKE OTMpe/ie-
JeHa (1o BeIOOpY ciryiartess) 1o gopmysie:

L 1 (21)
pt.ch 1+d_ E-s
Bex

/1€ Pex — KOADPHUIMEHT 00BEMHOTO CHKATHSI )KUIKOCTH TJIOTHOCTh  KHUIKOCTH;
A® — yMEHBIIICHUE CKOPOCTH JABMKCHUS )KHIKOCTH B TPyOOIIpOBO/IE, M/C,

CcC=

Aw = ®yay — Wkon,

I Myay M Mgoy — HAYATBHAS U KOHEYHAS CKOPOCTH JBMIKCHHUS IIPOAYKTA B TPY-
6orpoBoie, M/C; (4acTO Mxon = 0).
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OOpa3oBaHne TeMIePpATYPHbIX HANPSKEHUI MM yMeHbIIIeHHe MPoY-
HOCTHBIX CBOICTB MaTepuajia CTeHOK annapartoB. [Ipu uccnegoBaHuu BO3-
MO>KHOCTH 00pa30BaHUs TEMIIEPATYPHBIX HAMPSXKEHUN UM YMEHBIIECHUSI MPOY-
HOCTHBIX CBOICTB MaTepHalia CTEHOK anmnaparoB CJIEIyeT YCTAHOBUTH:

— €CTh JIM B amnmapaTax »eCTKO COEJIMHEHHbIE KOHCTPYKIWHU (Hampumep,
KOXKyXOTpyOUaThle TEIJIOOOMEHHUKH JUIMHOU Oojiee 2 M, JKECTKO 3aKpeIlICH-
HbIE, TPYOOIIPOBOJIBI U T.11.);

— €CTb JIM TOJICTOCTEHHBIE alnapaThl;

— MOTYT JIM Ha MaTepuaj CTEHOK anmnaparoB (B JaHHOM Cllydae) JeMCTBO-
BaTh BBICOKHE TEMIIEpaTyphl (HampuMep, TeMIepaTypsbl IiameHu nedeit). Ecnu
Takas yrpo3a HMMEETCs, OMPEICIHUTh pacueTOM TeMIIepaTypy CTEHKHU ammnapara
B MECTE BO3MOXKHOTO ITporapa):

— TPENCTaBIsIeT JIM OMACHOCTh JCWCTBHE HHU3KUX TeMmmeparyp (MUHYC
30 °C u HMKE) Ha ammaparthl, pa3MeEIeHHbBIE Ha OTKPBHITHIX IUIOMIaAKax. Eciu
anmnapartbl BbINOIHEHbl U3 Marepuana CT. 3 KUMAIIMX MapTEHOBCKUX IUIABOK
¥ HE UMEIOT TEIUIOM30JISIIINU, TIPEJIOKUTH COOTBETCTBYIOIIYIO 3aLTUTY.

IIpu uccienoBaHMU NPUYMH, NPUBOAAIINX K XHMHYECKOMY HM3HOCY
Marepuajgia (KOpPpPO3uM), CIEAYET YCTAHOBUTH:

— o0saaeT A KOPPO3HMOHHBIMU CBOMCTBAMHU MPOAYKT, HaXOASIIUICS
B armapare;

— MMEET JIM MPOAYKT B CBOEM COCTaBE KOPPO3MOHHBIE MPUMECH: CEPHH-
CTBIC COSAMHEHUS, XJIOPUCTHIE COJTU, KUCIIOTHI U JIp.;

— MOKET JIM IPOAYKT, B3aUMOJIEHCTBYsI C BOJIOM, pa3jaratbcsi ¢ 00pa3oBa-
HUEM CI1a0bIX KHCIIOT.

[To Bcem BBISBIICHHBIM XapaKTEPHBIM MPUYMHAM TMOBPEKICHUA CIEAyeT
MPOBEPUTH HAJIMYUE CPEJICTB 3aLIUTHI U MPU HEOOXOAUMOCTH MPEIOKUTH J0-
MOJIHUTEJIbHBIE.

3.6. AHaJIM3 BO3MOKHOCTH MOSIBJICHUS XaPAKTEPHBIX
TeXHOJOTHYEeCKHUX MCTOYHMKOB 32:KMTaHUS

[Ipu BBISICHEHHMU BO3MOKHOCTHU TOSIBJICHUS] TEXHOJOTMYECKUX MCTOYHUKOB
3a)KUTaHUS CIEIYeT:

— YCTaHOBUTb, €CTh JIM Ha JAHHOM MPOU3BOJICTBE ammnaparbl, pabora KOTo-
PBIX CBSI3aHA C UCMOJIb30BAHUEM OTKPBITOTO OTHS, HallpUMEp, TpyOUaTble NeyH,
OTHEBBIE PEAKTOPHI U T.M. PaccMOTpeTh, Kak OHHM PACIOJIOKEHBI 10 OTHOIIICHUIO
K COCEIHHMM arnrmaparaM, MNpeaIyCMOTPEHBI JIU MEpPbl, HMCKIIOYAIOIINE KOHTAKT
TOpPIOYMX BEIIECTB C (pakesaMu MJIaMEHH MPU aBapusix Ha yctaHoBKe. Eciu ot-
CYTCTBYET 3alllUTa WA O HEW HET CBEACHUM, IPEIJIOKHUTD €€;
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— YCTaHOBHUTb, €CTh JIM OMACHO HArpeTble MOBEPXHOCTH amnmnaparoB, T. €.
NOBEPXHOCTH, TEMIIEPATYpa KOTOPBIX npeBbimaet 80 % TteMrepaTypbl caMmOBOC-
IUTAMEHEHUS BELIECTB, 0OpAIAIOIIUXCS B IPOU3BOJICTBE;

— BBISIBUTh, MOKET JIM UMETh MECTO ONIACHOE TEIIOBOE MPOSBIEHUE XUMU-
YECKHUX PEaKlWii; HATMYUE B allaparax BEUIECTB, HAIPETBIX 10 TEMIEPATYPHI,
IPEBBIIIAIOIIEH TEMIIEPATYPY UX CAMOBOCINIAMEHEHMS]; HAJIMYUE BEIIECTB WU
OTJIO)KEHUH Ha CTEHKAX, CIOCOOHBIX CAaMOBO3TOpPAThCS MPHU CONPUKOCHOBEHUU
C BO3JYXOM, a TaKK€ CIIOCOOHBIX BOCILIAMEHSTHCS NPHU B3aUMHOM KOHTAaKTE,
KOHTAKT€ C BO31yXOM WJIU IIPU COIPUKOCHOBEHUU C BOJIOM;

— yKa3aTb, KaKUe MEPONPUATHUS CIEAYET OCYIIECTBUTh, YTOOBI HUCKIIOYUThH
110/T00HbIE UCTOYHUKH 3aKUTaHMUS;

— BBISIBUTH BO3MOYKHOCTb 0Opa30BaHMsI HCTOYHUKOB 3Q)KUTaHUS OT TEIIO-
BOT'O IPOSIBICHUS] MEXAHUYECKOW SHEPIUM; MPU HAJIUYMH KOHBEHEPOB, ammapa-
TOB C MELIAJIKaMH, [TPU UCIIOJIb30BAHUU CKPEOKOBBIX HHCTPYMEHTOB AJII OUMCT-
KU TOBEPXHOCTU, NIPU OTKPHIBAHUM JIFOKOB 3arpy304YHBIX (CBETOBBIX U 3amep-
HBIX) Ha arnapaTax UCTOYHUKAMU 3a>KUTaHUSI MOTYT SBJISITHCS UCKPBI OT MeXa-
HUYECKUX yJIapoB U T. I1.;

— YCTAHOBUTH BO3MOKHOCTB IOSIBJIEHUSI HICTOYHUKOB 3a)KMTaHUS OT TEILUIO-
BOI'O TPOSIBIICHUS AIEKTPUYECKOW DHEPTUU: NPHU HAIMYHAW NEPEMEIICHUS JIH-
ANEKTPUKOB — Pa3psilipl CTATHYECKOTO 3JIEKTPUYECTBA; P HATMYUU MACCUBHBIX
M BBICOKHMX amlmnapaTtoB Ha OTKPBITHIX IUIOLIAAKax (pe3epByaphl, ITAKEPKH, KO-
JIOHHBI U T. J.) — pa3psibl aTMOCPEPHOTO FNEKTPUUECTBA U T. 1.

3.7. Bo3MokHbIe IyTH PACIPOCTPAHEHHS MOKAPA

[Tpu paccMOTpeHHH TaHHOTO BOIIPOCA CIEAYET yKazaTh, KaKue MaciiTaObl
MO>KET IPUHATh BOSHUKIIUHN MOXKap, KaK ObICTPO OH MOXKET PaclpOoCTPaHUThCS,
KAaKyI0 OMAaCHOCTh MPEICTABUT I alNapaTroB, 34aHUNA U COOPYKEHUU, KAKOBBI
MOTryT ObITh TIOceACTBUA. [locie Takoi o01el XxapaKTepUCTUKY CIIEyeT:

1. YcraHOBUTH, KaKO€ KOJMYECTBO FOPIOUMX BEUIECTB (IPUMEPHO) MOMKET
HaXOJUTHCS OJJHOBPEMEHHO Ha YCTAHOBKE; KaKOBA yJEJIbHAsA 3arpy3Ka, a, cle-
JIOBATEIbHO, BO3MOJKHAs JJIMTEIBHOCTh M MPUMEpPHAs TeMIeparypa Ioxapa.
BpIsSICHUTB, €CTh JIM BO3MO>KHOCTh YMEHBIIEHHS KOJIMYECTBA TOPIOYUX BEILIECTB
IPY aBAPUH U II0XKAPE, YCTAHOBUTH HAJTMYUE aBAPUMHBIX CIIMBOB U ABAPUMHOTO
CTPaBJIMBAHUS TOPIOYMX Ta30B U T. II.

2. BpIsiIcCHUTB, BO3MOXKHO JIM PacTEKaHUE TOPIOYUX KUAKOCTEH (B ciydae
aBapuy WJIM TOXKapa) Mo TEPpUTOpUU WM nomeineHuto. Kakue mepsl npeny-
CMOTPEHBI 111 OTPAaHUYEHUSI CBOOOTHOTO pACTEKAHUS KUIKOCTEH.

3. YcTaHOBUTH, BOBMOKHO JIM 00pa30BaHKUE HA JAHHOW MPOU3BOCTBEHHOM
TEPPUTOPHUM Ta30BOro obsaka (MpHU aBapuu armapaToB), KAKOBBI IyTH €r0 pac-
MPOCTPAHEHN], KAKHE MEPBI HEOOXOZIMMO IPUHSTh 17151 CHIDKEHHS TOM OMTACHOCTH.
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4. BbIsIBUTB, UMEIOTCS JIM HA JJAHHOM MTPOU3BOJCTBE TaKME KOMMYHHKAIIWH,
0 KOTOPBIM MOJKET PAaCIpPOCTPAHATHCS OTOHb MPHU MOXKape: AbIXaTelIbHbIC JIH-
HUU; JIMHUYU TTAPOBO3AYIIHBIX CMECE; IMHUU C TOPIOYUMH KUAKOCTAMHU, pado-
TAIOLI[NE HETOJHBIM CEUYEHHUEM WM MEPHOJUYECKOro JNEHCTBUS; BO3TYXOBOIBI
BEHTWISILIMM, B TOM YHCII€ C HAJIMYMEM TOPIOYMX OTJIOKEHUN Ha BHYTPEHHEU
NOBEpXHOCTU U T.I. [Ipy OTCYTCTBHM COOTBETCTBYIOIIEH 3alUTHI MO YKa3aH-
HBIM BBIIIE€ HAIPaBJICHUAM IPEAJIOKUTH €e. 3aTeM CIeAyeT JaTh pacyeT rpa-
BUHHOTO OTHEMPETPATUTENS (T. €. ONPEASIUTh TUaMeTp 3epHa TPaBUs U BBICOTY
CJIOSl OTHETYyIIAIel HacalKW) AJIs 3allUThl JbIXaTeIbHOW WM APYTroil JIHHHH,
KOTOpast TpeOyeT 3aIUTHI.

Kputndeckuii aumameTrp OTBEpCTUH OTHEMPETPATUTENS ONpEeAeIsaeTCs
o popmye:

d, - M, (22)
Uy Gy P,

rae Pe = 65 — kpurepuii Ilexse Ha npenene rameHus IJIaMEHU; p, = 10° ITa —
aTMoc(epHoe NaBiieHue; A — KO3(p(GUIHUEHT TEeIIONPOBOJHOCTH TOPIOYEH cMe-
cu, Br/(Mm°K); T — remnepatypa okpyxkaroieit cpeast K; u, — HopManbHas cko-
POCTh pacHpOCTpaHEHUs IIAMEHH, M/C; Cp — y€IbHAasl TEIUIOEMKOCTb rOprodei
napoBo3ayiIHoi cMecH, Jx/(kr-K),

Cp= PuCpr+ (1 = Pn)Cps, (23)
Cpr U Cps — YIEIIbHAS TEIUIOEMKOCTh COOTBETCTBEHHO I'a3a iU ITapa U BO3yXa,

¢y — KoHUeHTpanwus napos JIBXK B Bozayxe, 00. qou.
KoadduimeHT TennoeMKocTy Toprodeid CMeCH HaxXoIuTCs 1o opMyIie:

A=@uAr+(1:0n) As, (24)

re Ay — KO3QPUIUEHT TerIonpoBoAHOCTH Bo3ayxa, B1(/m-K); A, — koadduriiu-
eHt tertonpoBoanoctu mapos JIBXK, Bt/(m-K); R —ra3oBas moctosiHHasi ro-
proyen cMecu.

4. BBISICHUTB, €CTh JM BO3MOXHOCTh YMEHBILICHUS KOJIMYECTBA TOPHOYMX
BEIIECTB NpPU aBapuud M TMOXKAape, YCTAHOBUTh HAJIUYHME aBapUNUHBIX CIMBOB
Y aBapUUHOTO CTPABIMBAHUS TOPIOYMX Tra30B U T.II.

Heobxoaumbliii AuameTp TpyOONpoBOAa aBApUHHOTO CIMBAa MOKHO OIpe-
JIeTTUTH 110 popmyJie:

d, =0,758-

V.
Conon Peres WH, +H, ) @4

IZI€ Tonop =15 MHH = 900 ¢ — BpeMms onopokHenus; H u [, — COOTBETCTBEHHO
MAaKCUMAJIbHBIA 1 MMHUMAJIBHBIA YPOBEHB KUJKOCTH B allllapare IIpyu  aBapuul-
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. 3
HOM CJIMBE, M; V-~ 00BEM CIUBAEMOM KUAKOCTU, M”; Peyer — KOIDPHUIIMEHT pac-
XOZla CUCTEMBI, OTIpeesieMblil 1o popmyIie:

1
¢CMCT - 14_321—4’% ’ (25)

e 2 Cener — CYMMAapHBIA KO3(PQMHUIIMEHT MECTHBIX COMPOTHUBICHHUN CHCTEMBI
aBaApUUHOTO CJIMBA, ONPENIEIISAEMbIN U3 BEIPAXKECHUS:

Z z;CHCT = CBX + Cr + Cn + CBLIX + C3 ’ (26)

1€ Coxs Crs Ciy Comxs Cs — COOTBETCTBEHHO KOA((PHUIIMEHTHI MECTHBIX COIPOTHB-
JIeHU! BXO0Jia B aBapUHHBIN TpyOONpPOBOA, THAPO3aTBOPA, TOBOPOTOB, BBHIXO/A
U3 TpyOOIIPOBOJIa B aBApUNHYIO €MKOCTb U 3a/IBHKEK.

ABapuiiHblii TpyOOIPOBOJ OOBIYHO HMMEET BXOJl C IUJIABHBIMH 3aKpyTJie-
HUSMH, 33]IBIKKY C JIEKTPOIIPUBOIAOM, TUIPABINYECKUIN 3aTBOD, IBA TUIABHBIX
OBOpOTa, ¢ ydetoM noBopota 90° mpu R =5d.,,.

Bemumunny koaddunmenta MecTHOro  compoTuBieHHs Bbixoxy JIBXK
U3 TpyOONpoBOa B aBapUMHYIO EMKOCTb MOXKHO MPUHATH Cpux = 0,5. [lnst BXO-
Jla B aBapuiiHbIA TpyOompoBoa u3 anmapara Cg = 0,5; mis 3aaBuxkku C; = 0,5;
ruaposaTBopa ;. = 1,3; aByx nmoBopotoB ;= 0,5.

6. YCTaHOBUTH, B KAKUX MOMEIICHUSIX M JJII KaKUX allaparoB CIeAyeT
UMETh CTallMOHAPHBIE CUCTEMBI MOXKapoTylIeHus. [I[poBepuTh, UMEIOTCS JIU OHU
Ha JIaHHOM Tpou3BojacTBe. [Ipu HE0OXOAUMOCTH 3alUTHl aNmapaToB WK TO-
MEIICHUH CTAIlMOHAPHBIMU CUCTEMaMH TTOKAPOTYIIECHUS MPEIIONKUTH UX.

3.8. Pacuer kareropuu npon3BoJACTBEHHOT 0 NOMeIIeHNSI
110 B3PbIBONOKAPHON U MOKAPHOI ONACHOCTH

OnpeneneHue KaTeropuii NOMEIIEHUH 1O B3PBIBONOKAPHON U IMOXKApPHOU
onacHocty B cootBercTBHM ¢ CII 12.13130.2009 [3] cnexyeT ocymecTBIATh My-
TEM I0CJIEOBATEIbHON NPOBEPKU MPUHAIICKHOCTH MOMEIIEHUN K KaTeropu-
M, TpuBeJIeHHBIM B Ta0OJ. 1 [3] — oT Beicmiel (A) k Husmen (/1). B kauecTse
pacyeTHOro KpUTEpUs B3PHIBOMOKAPHOM OMACHOCTH CJEIyeT BbIOUpaTh Hambo-
jee HeOJAronpHUsITHBIN BapUaHT aBapuM, UCXOJI U3 MMPOBEICHHOTO aHaINU3a I0-
YKapHOW OMAaCHOCTH TEXHOJOTMYECKOTO MPOIEcca, B COOTBETCTBUU C BapUaHTOM
3aJlaHHs HA KypCOBOM ITPOEKT.

KonndecTBO NOCTYNUBIINX B IOMELIEHUE BEIIECTB ONPENEISAETCS, UCXOISA
U3 CIEAYIOIIHX NPEINOCHIIOK:

a) MPOUCXOOUT pacyeTHas aBapHs amrapara, COAEp Kallero HaumOoJblIee
KOJIMYECTBO CaMOT'0 M0XKapOB3phIBOONIACHOIO BELLIECTBA;

0) Bce coAepKUMOE anmnapara MoCTyMaeT B IOMEIICHUE;
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B) MPOUCXOAUT OJHOBPEMEHHO YT€UKa BEIECTB M3 TPyOONpPOBOJIOB, IH-
TAOIIMX anmnapar B TEYEHUE PACUETHOI'O BPEMEHH.

Pacuetnoe Bpems onpenensierca uz CII 12.13130.2009 [3], ucxoxns u3 Tto-
ro, YTO MPHU HAJIMYUU aBTOMATHUECKON CHUCTEMBbl OTKJIIOYEHHsSI OHO He obecrie-
YEHO PE3EpBUPOBAHUEM €€ JIEMEHTOB, a IIPU OTCYTCTBUU aBTOMAaTUYECKON CHC-
TEMBbI OTKJIIOUEHHE 33]IBUKEK MTPOU3BOIUTCS PYUHBIM CIIOCOOOM.

Kputeprem OLieHKM B3pBIBONOKAPHOM M MOXKAPHOM OMACHOCTH IOMeENIe-
HUHN SIBJISIETCS U30BITOYHOE NIaBJIICHUE B3pPbIBA, KOTOPOE OMpENENsieTcs sl WH-
JUBUTyaJIbHBIX BEIIECTB (CTUPOJ, STUIOEH30J, aleTOH, METUJIOBBIM CHOUPT
u T. 1.) o ¢opmyne A.1 [3], a 1 cmecelt (HedTh, OCH3UH, AU3EIBHOE TOILIU-
BO U T.I), a TaKXe s WHIUBUIYaIbHBIX BEUIECTB, KPOME YIMOMSIHYTHIX
B 1. A.2.2 [3], mo popmyne A.4[3].

Hannuwne aBapuiiHON BEHTWISIUUN YUYUTHIBAETCS B COOTBETCTBUU C II. A.2.3,
Macca rasa, moCTyIHMBIIETO B MOMEIIECHUE, onpeaensaercs no n. A 2.4, macca mna-
poB xuakocTu — o . A.2.5. [3]. B pacueTax HIHTEHCUBHOCTH UCIAPEHUS CJie-
JIyeT y4ecTh pekoMeHgauuu m. A.2.5 [3].

Ecnu cormacHo pacdery KaTeropusi MNpPOM3BOJICTBEHHOIO TMOMEIIEe-
HUS 110 B3PBIBOITOKAPHOM OMMACHOCTH OTHOCUTCSA K Kareropuu A wiu b, To cite-
AyeT ONpenenuTh TpeOyeMyto TUIOMAAb JIETKOCOPACHIBAEMbIX KOHCTPYKIIMM.

3.9. Pa3paboTKa KapThl NOKAPHON ONMACHOCTH M 3aIIUTHI

[locne aHanmu3a MOXapHOW  OMACHOCTH, pa3pabOTKUM  TOKAPHO-
OpOPUIAKTUYECKUX MEpPONPUITHI, ONpenesieHuss KaTeropud IOMEUICHUS
MO0 B3PBHIBOMOKAPHOW M MOKAapHOM OMACHOCTHU ClenyeT pa3paboTaTh KapTy IO-
YKapHOW OIIACHOCTH U 3alLMUThI, KOTOPasl BBIIOJHACTCS B BUJIE YepTeEKa B COOT-
BercTBUU ¢ TpeboBanusiMu ECKJl Ha cTaHgapTHOM JIMCTE YepTEXKHOM Oymaru
dbopmara Al.

Kapra nmoxapHOoM ONaCHOCTH M 3aILMTHI BKIIIOYAECT:

— NPUHLUINAIBHYIO TEXHOJIOTHYECKYIO CXEMY IPOU3BOJCTBA,

— (baKTOpBI MOXKAPHOU ONACHOCTH;

— MEPOIIPUATHS 1O 3aALIUTE.

[Tone 2
XapakTepucTuka
ITone 1 MOXKapHOH
[IpuHIMNIUaNbHAs TEXHOIOTHYECKas CXEMa OITaCHOCTH
Y 3aIUThI
TEXHOJOTHYECKOTO
npouecca
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Kapra noxapHoii 0macHOCTH M 3alIUThI BKJIIOYAET:

— IPUHIUITHATBHYIO TEXHOJIOTHYECKYIO CXEMY ITPOU3BOCTBA;

— (aKkTOpbI MOXKAPHOI OMACHOCTH;

— MEpOTPUATHUS T10 3aIUTE.

[Ipu pazpaboTke MPUHIUMHATBLHON TEXHOJIOTHYECKOM CXEMBI KeaaTeIbHO
PYKOBOJICTBOBAThCSl CJIEAYIOUIUMU peKOMEHAausIMU. PakTopbl MOXKapHOU
OIMACHOCTH MPOoILIecca JOJKHBI OTPaXKaTh:

— MI0’KapOB3PHIBOOINIACHBIE CBOMCTBA BEILIECTB;

— BO3MOKHOCTh BO3HUKHOBEHUS TOKapa (MEeCTO, MPUYUHBI);

— IPUYMHBI TOBPEKIECHUS aIllapaToB U TPyOOIPOBOIOB;

— WUCTOYHUKU 32KUTAHUS;

— BO3MOYKHBIE IIyTU PacCHpOCTPAHEHUS MOKapa;

— OMACHOCTD JIJIS1 )KM3HU JIFOACH U [l MaTEpUAIIbHBIX IEHHOCTEH;

— XapaKTePUCTUKU OOIIICH OMacHOCTH (KaTeropum);

— HauOoJiee ONacHbIe yYaCTKHU.

B Tabnune ¢pakTopoB MokapHOI OMACHOCTU U MEPONPUATUIN IO 3aIIUTE
YKa3bIBarOTCH:

B rpade 1 (1moJie CBSA3KM) HOMEp arrapara, Ijie UMeeTcs TOT WM UHON BHJ
OMacHOCTH, COOTBETCTBYIOIIEH rpade 2;

B rpade 2 3a ompeneneHHbIM MOPSAKOBBIM HOMEPOM KPAaTKO M3JIArarorcs
HauOoJiee XapakTepHble BUBI ((PaKTOPHI) MOKAPHON OMACHOCTH B COOTBETCTBUU
C BBINIOJIHEHHBIM aHAJIM30M MOXKapHOM OMAaCHOCTH, METOJUKA KOTOPOIrO H3J]O0-
eHa B pazaenax 3.1- 3.7 HaCcTOAIMX METOAUYECKUX YKa3aHUM

B rpade 3 HanpoTUB KaxA0ro (hakTopa MokapHoi OMAaCHOCTH YKa3bIBaOT-
Cs. MEpBhI 3alIUTHl KAUTAJIBbHOIO WJIA 3KCIUTYaTal[MOHHOTO XapakTepa, KOTOpPbIE
10 BO3MOYKHOCTH JIOJIKHBI YUYUTHIBATh BCE HAIPABIICHUS MPOTHUBOIMOKAPHOU 3a-
IIUTHI arrapaTa Wik YCTaHOBKH.

4. TEXHOJIOTTMYECKHUE ITPOLECCHI JUIA KYPCOBOI'O
IHPOEKTHPOBAHUA

4.1. Ilpon3BoacTBO 0yTaAMEHCTHPOJIBHOI0 Kay4yyKa
IMYJILCHOHHOI cONoJIUMepu3anuei OyraineHa u CTUPOJIa
(Bapuantsl ot 00 10 29)

CymHocTh nponecca. XuMHUECKas peakius npouecca SMyIbCUOHHON
NOJINMEPHU3ALIUH CIEAYOIAs:

n(CH ) + n2(C¢HsCHCH,) — (- CHs— CH = CH — CH, — CH, - CH -),

|
CeHs
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Mouekyna TUBUHWICTUPOJIBHOTO KaydyKa MMEET JIMHEWHYIO CTPYKTYpY,
MOJIEKYJIsIpHas Macca ee HaxoauTcs B peaenax 80-100 Toic.

byranneHCcTUpONIbHBIM KaydyK IOJIYYarOT Pa3IMYHOIO COCTAaBa B 3aBUCH-
MOCTH OT COOTHOILEHHSI MOHOMEpPOB B 3MYyJbCcUU. COOTHOILIEHHE MOHOMEPOB
MOET OBITh CIIeayroIuM 1o Macce: Oyraauer — 50-90 %, ctupon — 50-10 %.

[IpoueHT cTrpoiia B Kayuyke yka3biBaercs Ha ero mapke. Hanpumep, CKC-
30A umeert B cBoeM coctaBe 70 % Oyranuena, 30 % ctupona u T. 1.

Kpome Toro, B coctaB 3MyJibCUU BXOIAT (MCXOIs W3 CyMMAapHOH MAacchl
MOHOMEpPOB): amyibrarop — 0,2-2 %; cradbunuzartop — 2-5 %; uaunuatop — 0,1-
1,0 %; perynstop crenenu noaumepusauuu — 4-6 %. Boay u moHoMmepsl 6epyT
PUMEPHO B OTHOLIEHHH 1:1.

B mporecce monydeHus CHHTETHYECKOTO KaydykKa B HEro MOTYT A00aB-
JSTh, KPOME BBIIIEYKA3aHHBIX, IPyTrUe BEUIECTBA, YIYUIIAKOIINE KAa4eCTBO Kay-
yyka. Tak, Hanpumep, B atekc MoryT A00aBisaTh 10-17 % mammHHOrO Macia.
[Ipu 3TOoM monydaroT macioHanojsHeHHBIM kayuyk (CKC-30AM). Moryt no-
OaBJIATh Caxy, MOJydas P 3TOM CAKEHAINOJIHEHHBIM KaydyK, HCTIOJIb3YEeMbIH
B PE3MHOTEXHUYECKON TPOMBIIIIEHHOCTH.

[T0TOYHOCTH TEXHOJOTUYECKOTO IMpoliecca BUAHA U3 YIPOLUIEHHON TEXHO-
JIOTUYECKOM CXEMbl AMYJbCHUOHHON MOJUMEpU3aluu OyTaJueHa U CTHUPOJIA,
MIPUBEICHHON Ha puc. 1.

JHuBuHun-pektudukar (0yragueH) u3 eMKOCTH [ U CTUPOJI-peKTU(]UKAT

U3 EMKOCTH 2 HacocaMu B TpeOyeMoil Mponopiuu noaarT B cMecutens 3. [lo-
CJie UHTEHCUBHOTO MEepEeMEIIMBaHNs MOHOMEPHI 3aKaUMBaIOT B HAITOPHBIM Oak 4.
B cMecutene 5 rotoBat BoaHYIO a3y, 3aMBasi B HETO OUUILEHHYIO BOY,
BOJIHBIN pacTBOP HeKas (anKuIHA(TATMHCYIB(POKUCIOTA), OJIEMHOBYIO KHCIIO-
Ty U €KUM HaTp AJis ee oMblieHUs1. CMech MOHOMEPOB U BOJIHYIO a3y B Ipo-
nopiuu 1:1 HenpepbIBHO MOJAIOT B IEPBIM anmapar 6 NoJUMEpU3alUOHHON
Oatapeu, KoTopas cOCTOUT U3 12-20 moJMMepu3aTopoB, BKIOYEHHBIX MOCIEA0-
BaTEJIbHO U COEJMHEHHBIX MEXIy coO0H neperouHbiMu TpyOamu. M3 mepBoro
anmnapara 3MyJbCHUSl IEPETEKAET BO BTOPOI M TaK MPOXOJUT BCE alapaThl.

B niepBbIid, 4€TBEPTHIA U BOCBMOM MOJIUMEPU3ATOPHI BBOAAT HHULUATOD —
4 %-Hbll BOJHBIA PacTBOP nepcyibdaTa Kanus win (Jaiie BCero) pacTBOp TH-
nepusa (TUIPONEPEKUCHh U30MPOMMIOeH301a) B AMyJbratope. Bo BTopo#, rms-
TBIA W JIEBATHIN MOJMMEPHU3ATOPHI MOJAIOT pacTBop perynsaTopa (5 %-Hblil BOA-
HbI pacTBOp numnpokcuaa). [lo mepe mpoxoxaeHus BOIHOM 3MYJIbCUU YEpe3
KKl MMOJIMMEPU3ATOP CTENEHb MPEBPAIICHUS] MOHOMEPOB BO3pPACTAET MpPHU-
MEPHOHA S %o, TaK YTO CyMMApHasi CTENIEHb MOJIMMEPU3ALIN JOCTUrAET 55-60 Y%.

Kaxnpiii monumepus3aTop NpencTaBiseT COOON MMMJIMHIAPUYECKUN COCY
eMKOCTBIO OT 8 710 20 M’ ¢ MelIankamu U pybamkoit. BHyTps mommmepusaro-
POB PACIIOJIOKEHBI IOMOJIHUTENbHBIE TOBEPXHOCTH OXJIAKIEHUS B BUJIE 3MEEBU-
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koB. Temrepatypy B monmmepusatopax noaaepskusaror oT 50 g0 0 °C (B 3aBu-
CUMOCTH OT MapKu Kay4yKa).

JlaTekc, MOJIyd4EeHHBI U3 MOCJIEIHEr0 IOJMMEPU3ATOpPa M COAEp KALIUN
10 55 % monumepa, mocie cTabunu3amnuu Heo30HOM [ (Heroprodee BEIIeCTBO)
HANpaBISIIOT B COOPHUK 7, B KOTOpOM JaBieHue cHrkaoT a0 0,02-0,04 MIla
u30., a 3aTeM B COOpPHHK &, B KOTOPOM JaBjieHue eile MeHbIe. [Ipu aTom u3 na-
TEKCa BBIIEISIOT OCHOBHOE KOJMYECTBO HE3AMOJIMMEPHU30BABLIETOCS JTMBHHUIIA,
napel KOTOporo BakyyM-Hacocamu 9 u /(0 momaroT B KoHaeHcatop /I, B KO-
TopoM OyTaaueH CxrkaroT npu gasieHuu 0,4 MIla (4 atM) 1 BHOBb MCHOJIB3Y-
10T B IIPOU3BOJICTBE.

N3 cOopHuKa &8 J1aTeKC MOCTyNaeT B OTHAPHYIO TapesibuaTyro KOJIOHHY /2,
paboTaoIyI0 1MOJ] BAKYYMOM. B 3TUX YCIOBUSX U3 JaTEKCa OTTOHSAIOT Mapbl OC-
TaBILErocsl AMBUHUIIA, CTUpoJia U BoAabl. Ilapbl cTHposia ¥ BOJIBI HOCTYHAOT
B xongencaTop /3, HEKOHICHCUPYIOIIKMECS TTaphl U3 cernaparopa /5 MocTynaroT
B KoHAeHcatop / /. Ctupon, mOCTyNUBIIMNA U3 cenaparopa /5, OTIENsAoT OT BO-
Ibl B cernaparope /4 v HalpaBJsiOT BHOBb B ITIPOU3BOCTBO.

W3 HmxHE#N 9acTu KOJIOHHBI 12 ToTydaroT 0CBOOOXKICHHBI OT MOHOMEPOB
(erazupoBaHHBI) JIATEKC, KOTOPBIM HACOCOM IMOAAIOT HA y3€J] KOaryJsluu, Ky-
J1a OJJHOBPEMEHHO C HUM IOCTYHAET PacTBOP XJIOpHUCTOro Kanbuusa U 10 %-Hblit
pacTBOp YKCYCHOU KUCIOThI. KoaryinpoBaHHBINM JJATEKC HENPEPHIBHO HAIIpaB-
JISIOT HA JIEHTOOTIMBOYHYIO MAIIMHY, OT)KUMAIOT OT BOJBI M YIUIOTHSIIOT Ipecc-
BaJIbLIaMU. 3aT€M BJIAXKHYIO Kay4yKOBYIO JIEHTY MOJAIOT B MAapOBBIE CYLINIKU
Ha CylmKy 10 BiIaxHOCTH | %. JleHTa kaydyka U3 CYIIMIIKU IPOXOAUT Psil BaJlb-
ueB. [Ipy 3TOM ee onmyapuBarOT, HAMATHIBAIOT B PYJIOHBI IO S0-100 Kr Kaxx1b1i
Y HaIPaBJISIIOT Ha CKJIaJ TOTOBOU MPOAYKIIUH.
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Tabnuna 1
o3nnus VexoaHbIe JanHbIe JlaHHBbIe VIS BADUAHTOB
Ha puc. 1 00 [ or | 02 [ 03 | o4 | 05 | 06 | 07 | 08 | 09
CMmecuresb (CTHPOJI + OyTagueH)
Jlnamerp, M 2 2, 3 2,4 2,5 2,6 2,2 2,3 2.4 2,5
BricoTa, M 1,8 2 2 2,2 2,2 2 2 1,8 2,2 2.4
Temneparypa, °C 20 25 30 34 38 45 50 30 34 40
JaBnenue, MIla 0,12 0,13 0,14 0,15 | 0,16 0,16 0,14 0,12 0,14 0,16
3 3ammTa OT NOBBINICHUS JaBJICHUS I1IK I1IK I1IK I1IK IIK IIK IIK I1IK I1IK IIK
Hanuuue aBapuiiHoro civBa Her Her Her Ectb | Ecte | Ectb Her Her Ecte | Ectb
JlnaMeTpsl TMHUHN IIOJAYU CTUPOJIA U 75 30 75 30 75 75 30 85 30 75
OyTaaueHa, MM
Auametp Tpybonpososa OTKauKu 80 80 90 100 | 100 | 100 90 80 80 80
cMecHu OyTaJareHa U CTUPOJIa, MM
Hacoc pjst moga4u cTupoJia-peKTu(ukara
JlaBnenue padouee, MIla 0,15 0,2 0,25 0,3 0,25 0,15 0,2 0,25 0,3 0,3
Pa6ouvas Temmneparypa, °C 30 30 35 35 30 35 30 35 30 35
JlnameTp BcachIBarONIEl JUHUN, MM 100 110 115 120 100 110 115 120 100 90
2a JluameTp HarHeTaTeIbHOMN JIMHUU, MM 50 65 50 65 50 65 75 75 50 50
Bup ymiiorHeHus Basia TV TV Ccy Ccy TV TV Ccy Ccy TV TV
JuameTp Basia, MM 25 30 30 25 30 30 25 30 25 30
ITpon3BOANUTENBLHOCTS, J1/C 15 10 20 25 30 35 40 10 20 25
PesepByap (eMKOCTB) cTHPOJIA
O6beM, M° 50 60 70 80 50 60 70 80 70 60
Crenensb 3anonHeHus, % 0,95 0,9 0,95 0,9 0,95 0,9 0,95 0,9 0,95 0,9
PaGouast Temmneparypa, °C 30 30 25 25 20 20 30 25 20 25
2 Jasnenue, MIla 0,101 | 0,101 | 0,102 | 0,102 | 0,1 0,1 0,101 | 0,102 | 0,102 | 0,101
KomuuecTBo eMKOCTEH, IIT. 2 3 3 3 3 3 3 3 2 2
Pa3meps! BepTUKAIBHBIX | AUAMETP 3 2,5 3 2,5 3 2,5 3 3,5 3 3
EMKOCTEH, M: BBICOTA 4 4 5 5 5 4 5 4 5 4
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OxoHuanue Ta0m. 1

Mo3uuus JaHHble 1)1 BADUAHTOB
HUcxoanble TaHHbIE

Ha puc. 1 00 01 02 03 04 05 06 07 08 09
JWaMeTP THHHI AT 3AKAH CTHPOMA | 150 | 119 | 115 | 120 | 100 | 110 | 115 | 120 | 100 | 90
B €MKOCTH, M
JlnaneTp JIMHUH S OTKANKH 75 | 8o | 75 | so | 75 | 75 | 8o | 8 | so | 75
CTUPOJIA, MM
3ammuTa JbIXxaTelbHbIX JUHUN JAK JAK JAK JAK JAK JAK JK JAK JAK JAK
CreneHb 3al0THECHUS eMKOCTEH 0,9 0,95 0,9 0,95 0,9 0,95 0,9 0,95 0,9 0,95
Hanuuue aBapuiiHoro civBa u3
eMKOCTEH Ha Her [a Her [a Her [a Her Ha Her
Paccrosaue no 3aIBIKEK, M 5 5 6 6 7 7 6 6 5 5
[TpuBoy 3anBrkek Ha TpyOonpoBogax | ABT. | ABT. | Pyun. | Pyun. | Pyun. | ABt. | ABT. | Pyun. | Pyun. | Pyun.
CpencrBa TyleHus Ilena | Her Ilena | Her Her | Ilema | Her | Ilena | Ilema | Her

HacocHasi craHums mogaym cTUpoJIa u OyraameHa

[[IupuHa moMeeHus, M 6 6 6 6 6 6 6 6 6 6
JnvHa moMerieHus, M 6 8 9 8 9 9 8 8 6 6
BricoTa momemeHus, M 5 5 6 5 5 6 5 5 5 5
KpaTHf)CTE BO3/1yX000MeHa 4 4 5 5 6 6 7 7 ] ]
aBapuUHHON BEHTUJIAIUH, 1/4
JnvHA TUHUK 00 3aABHXKKH, M 5 7 8 7 8 7 7 7 5 5
KomnuecTBo HacocoB, IIT. 4 4 6 4 6 6 4 4 4 4
OTKIIIOYEHHE 3aJIBHKEK Pyun. | Pyun. | Pyun. | ABT. | ABT. | ABT. | Pyun. | Pyun. | ABT. | ABT.
CpencrtBa TyleHUs [Tap [Tap [Tap | Ilena | Ilena | Ilena | Ilap [Tap [Tap ITap
IInomane ocTexkneHM, M 8 10 12 14 16 18 16 14 12 16

194




144

Tab6muna 2
Ho3uuus JaHHbIe 17151 BADUAHTOB
Hcxonnblie 1aHHbIE
Ha puc. 1 0 [ un [ 12 [ 13 | 14 [ 15 [ 16 | 17 | 18 [ 19
CoopHuk Jgarekca (55 % narekca, 20 % Oyraauena, 20 % crupoaa, 5 % Boabl)
Jlnamerp, M 1,1 1,2 1,3 1,4 1,5 1,6 1,2 1,3 1,4 1,11
Jminaa, M 1,8 2 2 2,2 2,2 2 2 1,8 2,2 2.4
Temmneparypa, °C 20 25 30 35 40 45 50 30 35 40
JlaBnenue, MIla 0,2 0,21 0,22 0,23 0,24 0,2 0,21 0,22 0,23 0,21
7 3armura OT HOBLIIIIEHUS TaBICHUS IIK IIK IIK IIK TIK TIK TIK IIK I[IK TIK
Hanuuue aBapuiiHoro civBa Ha Ha Ha Ha Ha Ha Ha Ha Ha Ha

JnameTp TUHUM aBapUUHOTO
CJIMBa, MM

JlnameTp JIMHUM 110241 CMECH
CTUPOJIA ¥ TUBUHUJIA B COOPHUK 65 70 75 80 65 70 75 80 70 80
U U3 HET0, MM

50 50 65 65 65 50 65 65 50 70

Hacoc nogauu cMecu cTupoJia u 0yragueHna

JHasnenue uz0., Mlla 0,7 0,7 0,75 0,85 0,9 0,7 0,8 0,8 0,8 0,8
Temmneparypa, °C 25 30 35 25 30 35 25 30 35 28
54 JlnameTp BcachlBarOLEH JIMHUN, MM 65 70 70 75 65 70 75 65 70 65
JlnameTp HarHeTaTeIbHOW JTUHUHN, MM 60 65 65 70 60 60 70 60 65 60
Buj canbHUKOBOrO YIJIOTHEHUS TY* TY TY TY cy Ccy cy cy TY TY
JlnameTp Basia, MM 30 35 40 40 35 35 35 30 40 30
IMoumepusarop conomMepu3annu 0yTaJneHa co CTUPOJIOM
Hlnamerp, M 1,84 2,1 2,25 2,45 | 2,52 2,6 2,35 2,5 2,5 2,55
Bricora, M 3 3 3 3 3 3 4 4 4 4
6 CrerneHb 3aroTHCHUS 0,7 0,7 0,7 0,7 0,7 0,75 0,75 0,75 0,75 0,75
JlaBnenue, MIla 0,65 0,68 0,7 0,8 0,85 0,65 0,75 0,8 0,73 0,74
Temmneparypa, °C 20 25 30 35 40 45 50 30 35 40
Haynuuune aBapuiiHOrO CiiviBa Ha [a [a Her a Her a Her Ha Her

3armura OT HOBLIIIIEHUS TaBICHUS IIK IIK IIK IIK TIK TIK TIK IIK IIK TIK
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Oxonuanue ma6a.2

Mo3unus JlaHHBI€ ISl BADHAHTOB
Ha puc. 1 Hexonuuie nanuLie 0 | 1 | 12 | 13 [ 14 [ 15 | 16 17 | 18 19
IlomeneHne 1exa noJuMepu3annu
Jnuna, m 24 26 26 28 30 30 30 32 32 34
Ulupuna, m 12 12 12 12 14 8 8 12 12 12
Buvicoma, m 8 8 8 8 6 6 6 6 8 8
Konuuecmeo nonumepuzamopog 12 14 16 18 20 12 14 16 18 20
8 NOMewjeHUul, Wim.
IIf(ZamHocmb asaputiHol 6eHMUNAYUL, 6 6 6 7 7 7 3 3 ] ]
Cropocmb 6030yxanpupadome 04 | 05 08 | 04 | 05 04 | 06 | 06 | 04 | 05
BEHMUNAYUL, M/C

Paccmosnue om norumepusamopog 6 3 5 5 6 6 5 5 7 7
00 3A08UMHCEK, M
IIpusood 3aosusicex Pyun. | Pyun. | Pyun. | Aem. | Aem. | Aem. | Pyun. | Pyun. | Aem. | Pyun.
Cpeocmea mywenus Hem Hem Hem | Illena | Ilena | Ilena | Ilena | Ilena | Ilena | Ilena
OOep aruientie  pacmeranti, Hem | Hem 50 40 Hem 60 Hem | Hem 30 Hem
% ommniowaou
ITowads ocmexnenus, m* 20 18 16 20 22 24 26 22 24 26
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Tabmuma 3
Ho3uuus JaHHble 1)1 BADUAHTOB
HMcxoanble TaHHBIE
Ha puc. 1 20 | 21 [ 22 | 23 | 24 | 25 | 26 27 28 | 29
OTtnapHasi TapejbuaTasi peKTHPUKANMOHHAS KOJIOHHA
Jlnametp, M 1,5 1,6 1,7 1,8 1,9 2 1,5 1,6 1,7 1,8
BricoTa, M 10 11 12 10 11 12 10 11 12 10
Temmeparypa Hu3a KOJIOHHSBL, “C 90 95 85 95 100 90 90 95 95 100
12 Temmneparypa Bepxa KoJa0HHEL, “C 70 80 75 85 90 70 75 80 85 90
JlaBnenue pabouee, MIla 0,05 0,06 0,07 0,08 | 0,075 | 0,065 | 0,06 | 0,065 | 0,07 0,08
O06BeM mapoBOTo MPOCTPAHCTBA, %o 0,7 0,75 0,8 0,75 0,7 0,75 0,8 0,7 0,75 0,8
Bon. Bon. Box. | Box Box. | Bon
CpencrBa TyiieHus map Opor. map Opor. map . map Opor. | Opor.
CoopHuk jgarekca (65 % aarekca, 10 % nuBunnaa, 20 % cruposa, S % BoabI)
O6beM, M° 2,1 2,2 23 2,4 2,5 2,6 2,7 2,8 2,9 3
Crenens 3anonHenus, % 0,8 0,85 0,7 0,75 0,8 0,85 0,7 0,8 0,75 0,85
PaGouast Temmneparypa, °C 20 25 30 35 40 45 50 30 35 40
3 Jasnenue, MIla 0,12 | 0,122 | 0,123 | 0,124 | 0,12 0,15 0,14 0,13 | 0,145 | 0,12
3ammTa OT NOBBIIICHUS JaBJICHUS JIK IK JIK JIK JAK IIK [IK [IK [IK JK
JlnameTp | HOCTYIUICHHUS JIATEKCA 65 70 75 80 65 70 75 80 70 80
TpyOO- | OTBOJA JIATEKCA B KOJIOHHY 50 65 65 75 55 60 65 75 65 70
npoBO- | oTOopa nmapoB OyTaanueHa 50 50 50 50 50 50 50 50 50 50
JIOB, MM: | aBapUITHOTO CIIMBA 50 50 65 65 65 55 65 65 60 70
CenapaTop oTae1eHHsI CTHPOJIA OT BOJIbI
Jlnamerp, M 1 1,2 1,4 1,6 1 1,2 1,4 1,6 1 1,2
Bricota, M 1,5 1,7 1,9 2 1,5 1,6 1,7 1,8 1,9 2
14 Bricora cios ctupona, m 0,6 0,8 1 1 0,6 0,8 1,1 1 0,6 0,8
Temmeparypa xunkoct, °C 20 22 24 26 18 20 22 24 26 18
Jasnenue, MIla 0,101 | o,101 | 0,101 | 0,101 | 0,101 | 0,102 | 0,102 | 0,102 | 0,102 | 0,102
KoHTposb ypoBHS cTHpoIia CMOTpPOBOE CTEKIIO ABT. | ABT. | ABT. | ABT. CMOTpPOBOE CTEKIIO
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OxkoHyanue TadI. 3

Mozuuus JlaHHbIe IS BADUAHTOB
HcxonHble 1aHHBbIE
Ha puc. 1 20 | 21 [ 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29
Ilomemenne cenapaTopoB M BAKYYM-HACOCOB

JlnvHa noMenieHusi, M 24 18 30 18 24 30 18 24 30 18
[[IupuHa noMemeHus, M 10 12 8 12 10 8 12 10 8 12
Bricora momenienus, M 8 10 6 10 8 6 10 8 6 10
KparnocTts Bo3myxooOmeHa ] 10 7 10 ] 6 10 ] 6 10

aBapuitHOW BEHTWISIMU , /4

CxopocTh BO31yX000MeHa (JBUKEHUS 0.2 0.4 0.2 0.4 0.3 0.3 0.4 0.3 0.2 0.4
BO3/yXa B IIOMEIIEHUH), M/C

Temneparypa cruposa B cenaparope,’C| 20 22 24 26 18 20 22 24 26 18

JluameTp JIMHUU, MM 50 50 50 50 50 50 50 50 50 50
Paccrossane 1o 3aaBIKEK, M 14 12 16 12 14 16 12 14 16 12
IIpuBoy 3aaBUXKEK ABt. | ABT. | Pyun. | Pyun. | Pyun. | ABT. | ABT. | ABT. | Pyun. | ABT.
CpencrtBa TylieHus Ilena Her Ilena Her Her Her Ilena | Ilena Box. Box.
nap nap
KonnuecTBo cenaparopos, 1IT. 3 2 4 2 3 4 2 3 4 2
KommgecTBo Hacocos, mIT. 4 4 4 4 4 4 4 4 4 4
[Ipon3BoaUTENHLHOCTH HACOCA, M/MUH 0,15 0,16 0,18 0,2 0,15 0,16 0,18 0,2 0,15 0,16
IInomans ocTeKIeHM, M 12 14 14 16 16 18 18 20 14 16

LT



4.2. Ilex okpacku u3aeJuil ¢ KPaCKONPUTOTOBUTEIbLHBIM OT/AeJIeHUEM
(BapuanTtsl ot 30 10 49)

OxpacouHbli 11€X aBTOMOOMJIECTPOUTENBHOTO M TPAKTOPOCTPOUTEIHLHOTO
3aBOJIOB MpEAHA3HAYEH ISl OKPACKU U CYIIKM METAJUTMYECKUX JeTaleld MalllUH.
Ilepen okpackoil HOBEPXHOCTh OKPAIIMBAEMBIX JETANECH OYUIIAIOT OT KOPPO3UU
u o0e3xupuBatoT. Heo6xoanmoe KOIMuecTBO JaKOKPACOYHOTO MaTepraia MmpH-
TOTaBJIUBAETCS B KPACKOMPUTOTOBUTEILHOM OTJEJICHUH IeXa MyTeM pa30aBie-
HUs ToiryhabpuKaToB dManield pacTBoputeieM 646 Mpu OKpacke aBTOMOOWIIb-
HBIX J€TaJiel U pacTBOpuUTeiieM P-5 1pu oKpacke TpaKTOPHBIX JIETAJIEH.

J171st OKpacku aBTOMOOMIIBHBIX JIeTajiel UCIob3yeTcst aManb XB-16, cepo-
rony6as (TY 6-10-1301-78). CoctaB, % oT Macchl: cyxoi ocTatok 25,5; nery-
yasi yacth: OyTtunanerar 10, aneron 28, Tomyon 20, kcumon 42. Temmepa-
Typa BcobllIKM MeHee -2 °C (0. T.); TeMmIepaTypa CaMOBOCIIAMEHEHUS
541°C; TemmepaTypHble IpeAesbl pacnpoOCTpaHECHUs MJIaMeHH: HWKHUM -7 °C,
BepxHuii 19 °C.

JI71s1 OKpacKku TpakTOPHBIX AeTanieit ucnonb3yercs dmanb HI[-13211 (cBet-
no-cepast). CocraB, % OT Macchl: CyxoM ocTaTok 35,5; yerydyas yacTh: OyTHII-
anerat 12,5, stunanerat 7, aietoH 5, uzo0yranon 20,5, sranon 40. Temnepary-
pa Bcobiku -1 °C (3. 1.), 10 °C (0. T.); Temneparypa BocmiameHenus 10 °C,
TeMIieparypa camoBociuiamenenus 395 C.

TexHonornyeckrue Npouecchl MPUTOTOBIEHUS TOTOBOTO COCTaBa KPAaCOK,
a TaKXe MPOLECcChl MOJATOTOBKH JIeTajell, UX OKpacka M CyIIKa OJUHAKOBBI Kak
Ha aBTOMOOMJIBHOM, TaK M Ha TPAaKTOPHOM 3aBojax. [loaTromy Huke npuBeneHa
cxema (puc. 2) U JaHO ONMCaHUE TEXHOJOTMYECKOro mpoluecca, 001Iero A 1e-
Xa OKpAaCKU aBTOMOOUJIBHBIX U TPAKTOPHBIX ACTAJICH.

IIponecc mpuroToBJIeHUs KPACKHM 3aKJIOYAeTCsA B cienyronieM. B kpac-
KOIPUTOTOBUTEJIBHOE OTJIEJICHUE 1I€Xa HAacoCOM [ mojaeTcss He0OXOAUMOE KO-
JMYECTBO PACTBOPUTENS,, KOTOPOE OTMEPUBACTCA MEPHUKOM 2 W CIMBACTCA
B JIONACTHBIM anmapar-pactBopurenb 3. OJHOBPEMEHHO B  allapar-
pacTBOpUTENlb 3 U3 €MKOCTH (MEpHUKA) 4 mojaeTcsi sMaib XB-16 unu smanb
HII-132I1.

B anmapare 3 npu HenmpepblBHOM padOTe MEIMIAIKU U MPHU MOJOTPEBE €ro
ropsiaeii Bogoit (1o temmepatypsl 40 °C Ha aBTOMOOMIBEHOM 3aBoz€e 1 10 50 °C
Ha TPAKTOPHOM 3aBOJI€) MPOUCXOAMUT PacTBOpEHHE U pa3daBieHue noxydadpu-
Kara 10 TpedyeMoro roToBoro cocrasa 3mand. IIpurotoBiieHHas 3maib U3 ar-
napara 3 3a0upaeTcsi HEHTPOOEKHBIM HACOCOM J, TPOJIABIUBACTCS JJISI OUUCTKU
OT TBEPIBIX YaCTUYEK Yepe3 (PMIbTP 6 U MOCTYHAaeT B PACXOJHBIE EMKOCTH 7.
N3 emxocrer 7 sManp NOCTYNAET B HUPKYISLMOHHYIO JIMHHUIO, B KOTOPOM OHA
HEMPEPHIBHO IUPKYIUPYET 32 CYET paboThl Hacoca 8 MO KOJIbIEBOM JIMHUM 9
JI0 OKpacOYHOU KaMephsl /2 u oOpaTHO.
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Puc. 2. Cxema T€XHOJIOTHUYECKOTO MPOIECCa OKPACKH U3IETUI




IIpouecc okpacku U cymiku aerajei. [loanexamuye okpacke MeTtajinye-
CKHME JIeTajJy NOCTYNAalT M3 COCEJAHMX LIEXOB B MOMEUIEHUE L€Xa OKPAaCKHU.
31ech AeTald HAaBEUIMBAIOT HA KOHBENEp /() U OH JOCTABIISIET UX B KaMepy IS
MEXaHUYECKON U XMMHYECKOW OYHUCTKHU OT IPsI3H U KOPPO3UU U JUIsl 00€3KUPHU-
BaHUS (Ha cXxeMe He MoKa3aHa). XUMHUUYECKas OYMCTKA OCYIIECTBISAETCS CIa0bI-
MU BOJHBIMH pacTBopamu ¢ochopuoit kuciotel u IIAB (moBepxHOCTHO-
AKTUBHBIX BEIIECTB).

[Tocne OYUCTKM U TPOMBIBKHM JI€TAJIC BOJOM KOHBEWEP MOCTABISET UX
B KaMepy CYIIKK 00€3:KMPEHHBbIX JeTaliel (Ha cxeme He noka3zaHa). OuuIleHHbIe
U BBICYUIEHHBIE JE€TAIM MOCTYMAIOT B OKPACOUHYIO Kamepy /2 uepe3 OTKPBIThIE
npoeMbl B TOPLUOBBIX cTeHax. Kamepa umeeT aBa pabouyux mecTa Uisl OKPacKu
U3JIeNTUI MHUCTOJNIETOM-KpacKopacnbeuinrenaem (mysibBepuzatopom). K kaxaomy
yJIbBEpU3aTOPY MO TMOKOMY pyKaBy /3 MOABOAUTCA 3Mallb OT LUPKYJIALMOH-
HOTO KOJbLa 9, a 0 OTAEIBHOMY pyKaBy — CKaTblii Bo3ayx. lIpoun3Boauresns-
HOCTh ITyJIbBEpHU3aTOpa, JUAMETP KPAaCKOIOABOJSIIIETO IUIAHTAa W JABJICHUE
B LIUIaHTe MpuBeleHbl B Ta0n. 4 u 5. OkpacoyHas Kamepa HUMEET BBITSKHYIO
BEHTWISILMIO. OTCachIBa€MbIil BO3[yX MpPHU BBIXOJE M3 KaMepbl OUMILIAETCS
OT YaCTUYEK KPACKH, MPOXOAS Yepe3 THIAPOPUIBTP.

Pa3mepbl OKpacoyHOW KaMephbl, MPOU3BOJUTEIBLHOCTh  MHCTOJETOB-
pacnbuIMTENeN U BCEe ApPyrve JaHHbIe npuBeneHbl B Tada. 4 u 5. CteHsl okpa-
COYHOM KaMepbl OYUIIAIOTCSA OT OCEBIIEH IMaIM METHBIMU CKpEOKaMHU pa3 B He-
JIeNI0, Mocje Kaxaoil padoued cmensl. [locne okpacku JeTand MOCTYMAoT Ha
CYLIKY B CylImiIbHYH Kamepy /4. CymuibHas Kamepa TepMOpPAIHALMOHHOTO
TUIIA C AJIEKTPO- WKW ra30000rpeBaTeNIbHBIMU 3aKpPBITHIMU NMaHeIsIMU. Makcu-
MaJlbHasl TeMIeparypa o0OrpeBaeMoil MOBEPXHOCTH NaHENIW B KaMepe aBTo-
mob6mibHOTO 3aBojia 300 °C, B kamepe TpakTopHOTo 3aBoja — 400 °C.

CymunnabHas KaMmepa UMEET BBITSKHYIO BeHTWIAHMI0. OO0beM  KaMepbl
¥ 00111 MJI0LIAa/1b OJJHOBPEMEHHO BBICYIIMBAEMbIX J€Tallell yKa3aHbl B Ta0I. 5.
[Tpu cymike OokpaleHHONW MOBEPXHOCTU aBTOMOOWJIBHBIX J€Tallell BBLACIAIOTCA
napel JIBXK, Bxogsuux B smane XB-16 u pactBopurens 646, a mpu cylike
TPAKTOPHBIX JeTaneit BeiaessatoTcs napsl JIBXK, Bxoasmux B smans HIT-13211
U pacTtBopuTeib P-5. BeICylIeHHBIE 1€Tany KOHBEWEPOM MOJAIOTCA HAa pasrpy-
304YHYIO IUJIOIIAJKY U J1ajiee OTBO3SITCS TEIeKKaMU B COOpOYHBIC IEXU. YCT-
pOICTBO M paboTa CyIIMJIBHOM Kamepbl onucanbl B 1. 20 yueOHuka [1]. Pazme-
pBI IOMENIEHUH 11eXa MPUBEIEHBI B Ta0J1. 4 U 5.
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CMmecuTenb-pacTBopuTenb 3, 6aku rOTOBOM SManu 7, HACOC HUPKYISILIHOH-
HBIM pa3sMELIEHbl B OTAEIBHOM mNoMenieHuu. JloctaBka sManu B KpaCKOHArHe-
TaTeJIbHbIE OaKU 11€Xa OKPACKU MPOU3BOJUTCS IIEHTPATU30BAHHO 1O TPyOOIpo-
BOJLY. BMeCTHMOCTb KpacKOHAarHetaTenbHbIX 0akoB 0,1 M, OHM YCTaHOBJICHBI
OKOJIO OKPACOYHBIX KaMep.
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Tabnuna 4
Mo3uuust HexoaHbre xanHbIe JlaHHbIE AJ151 BADHAHTOB
Ha puc. 2 30 | 31 | 32 | 33 | 34 | 35 | 3 | 37 | 38 | 39
CMecHuTeIb-PACTBOPUTEb C MEIIATKON U BOJSIHBIM 000IPeBOM
Hunamerp, m 1,3 1.4 1,5 1,6 1,7 1,8 1,9 2 2,2 2,5
Bricora, M 2,5 2,6 2,7 2,5 2,6 2,7 2,4 2,3 2,5 2,6
3 Temmnepatypa pabouyas, °C 50 55 60 65 50 55 60 65 50 55
JaBnenue, MIla 0,12 0,13 0,14 0,15 | 0,12 0,13 0,14 0,15 0,12 0,13
3amura CMECHUTENS OT MOBBIIICHUS JK JK JK JK JK
ABJICHUS cOII | cOII TIK TK cOII | cOII TK TIK c OI1 TK
Hacoc neHTpo0exHbIi HUPKYJIAIHOHHbII
JaBnenue, MIla 0,5 0,6 0,65 0,7 0,5 0,55 0,6 0,7 0,5 0,55
Temmnepartypa, °C. 50 55 60 65 50 55 60 65 50 55
HvrameTp TuHUU, MM 55 60 65 55 60 65 55 60 65 60
2 Bup yrmioTHeHu# Bajia Hacoca Ccy Ccy TV TV Ccy Ccy TV TV Ccy Ccy
Jnamerp Bana, MM 35 35 40 40 35 35 40 40 45 45
[Tpon3BOAUTEIHHOCTD, JI/MUH 70 70 80 80 75 75 70 70 80 80
JaBnenue, MIla 0,5 0,6 0,65 0,7 0,5 0,55 0,6 0,7 0,5 0,55
[Tpon3BOAUTENHHOCTD, JI/MUH 70 70 80 80 75 75 70 70 80 80
OxkpacoyHasi KaMepa IyJIbBEPU3ALMOHHAS HA IBa pa00YHX MeCTa
JvHa, M 3,5 4 5 4,5 5.5 3,5 6 4 5 5.5
[Mupuna, m 3 3 3,5 3,5 4 3 4 3,5 4 4
Bricora, M 2,5 2,5 3 3 2,5 2,5 3 3 3 3
JrameTp nutanra nojgayv SMajid, MM 20 19 18 17 16 16 17 18 19 20
12 JlaBnenue smanu, MIla 0,3 0,35 0,4 0,45 0,5 0,55 0,6 0,65 0,6 0,55
[Tpou3BOAUTENHHOCTE PACTIBIICHHUS, 2% 75 27 25 28 2% 29 30 29 26
JI/MUH
Kparnocts, asapuitnoid 15 16 20 35 21 20 22 24 25 30
BEHTWIALINH, 1/4
YnaBnuBaHMe KpacKu B3* | Cd* B3 B3 Ch Co B3 B3 Co Co

B3 — Boagnas 3aBeca, CO — cyxoif GpuibTp
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OxkoH4aHue Ta0I.

Ilo3uus ] (. JlaHHbIe 1151 BADUAHTOB
Ha puc. 2 30 | 31 32 33 | 34 35 36 37 38 39
Ilomenienne nexa, B KOTOPpOM pa3MellleHbl OKPACOYHAsNA, CYIINJIbHAs KaMePbl M NMPKYJISIHOHHBIN HACOC

Jnunaa, M 72 78 84 90 90 72 78 84 90 78
[Iupuna, m 30 30 24 24 24 30 30 30 30 36
Bricora, M 10 10 10 12 12 12 12 12 12 12
CxopocThb BO3/1yXa, M/C 0,2 0,3 0,4 0,5 0,2 0,3 0,4 0,5 0,2 0,3
KparHocTs BeHTHIISITIAN, 1/4 2 2 4 4 2 3 4 5 2 3
PaccTossHME 10 3a0BMIKEK, M 6 7 8 8 6 7 8 7 6 8
[TpuBO1 3aABUKEK Pyun. | ABr. | Pyun. | ABT. | ABT. | Pyun. | Pyun. | Pyun. | Pyun. | Pyun.
OrpanudeHue pacTekaHus Kpacku, % Her 20 Her 10 10 5 5 15 Her Her
OT IUIOIIAJIH IT0JIa
[Inomank OCTEKIICHHUS, M 14 16 16 18 16 20 22 24 26 18
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Tabmuna 5
Mo3uuust HexoaHbre xanHbIe JlaHHbIE AJ151 BADHAHTOB
Ha puc. 2 40 | 41 | 42 | 43 | 44 | 45 | 46 | 471 | 48 | 49
Mepnuxu pacrsopurens P-5 u amann HII-13211
CreneHb 3a0IHCHUS 0,9 0,85 0,9 0,85 0,9 0,85 0,9 0,85 0,9 0,9
Hunamerp, M 0,8 0,9 1 0,8 0,9 1 0,8 0,9 1 0,8
Bricora, M 1,2 1,1 1,3 1,2 1,1 1,2 1,3 1,2 1,1 1,3
Temneparypa xunakoctu, °C 20 22 24 20 18 16 16 18 20 22
) JaBnenue, MIla 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101
JlnameTp npIxaTeabHOU JIUHUN, MM 50 75 50 75 50 75 50 75 50 75
. JK JK JK JK
3ammTa JpIXaTeIbHON JIMHUN OIl OIl coI | com oIl ol cOI | coI ol ol
PerynupoBanue ypoBHs ABT. | ABT. | PyuH. | Pyun. | Pyun. | ABT. | ABT. Her Her Her
ABapuiiHbIN CJIUB Her Ha Her Ha Ha Ha Ha Ha Her Her
CymmibHasi kKaMepa paananuoHHoro tuna. Ceodoanblii 00bem 40 %
JvHa, M 6 7 8 9 10 6 7 8 9 10
[Mupuna, m 4 4 4 4 6 5 5 5 5,5 6
Bricora, M 3 3 3 3 4 4 4 4 3 4
Temnepatypa noepxHocTH 300 | 320 | 330 | 340 | 350 | 300 | 320 | 330 | 340 | 350
n3nydenus, °C
OO06orpeB U3IyJaronuX MnaHenen Onektp) Dnektp,| ['a3 l'az | Onexrtp|Onextp| I'a3 l'az |Onexktp| I'a3
14 [IpOM3BOAUTEILHOCTh KAMEPhI, M /MHH | 650 700 750 750 800 700 750 800 750 800
Komriectso netiapsiemoro 10 11 12 13 | 14 10 11 12 13 14
pacTBOpUTEISI, T/M
TIpuMepHast [IOIAb UCTIAPCHHUS, M 120 130 140 150 160 150 140 130 140 150
KpaTHOCTB BBITSIKHOM 6 6 ] ] 6 6 ] 6 10 10
BEHTWIALNH, 1/4
CpencrtBa TymieHus CO; | Ilena CO2 Box. | Boa. Her Her CO2 CO2 Box
nap nap
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OxkoH4aHue Ta0I.

Ilo3uus ] (. JlaHHbIe 1151 BADUAHTOB
Ha puc. 2 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49
Hacoc nogaumn pacrsopurens P-5 neHrpooe:xkublii
Jasnenue, pazpuBaemoe Hacocom,MIla| 0,2 0,22 0,24 0,26 0,2 0,22 0,24 0,26 0,2 0,22
Temmnepartypa, °C. 15 16 17 18 19 20 15 16 17 18
JvameTp nuHuu, MM 50 65 75 50 65 75 50 60 75 50
1 JlmvHa TMHUYU OT Hacoca 10 4 6 6 6 4 4 4 5 4 6
3aJIBUKKHU, M
Bun ymiiotHeHult Bajia Hacoca Ccy TV TV TV Ccy TV Ccy TV Ccy TV
[Tpou3BOANTENHLHOCTD, M’/MUH 0,2 0,22 0,24 0,2 0,2 0,24 0,2 0,24 0,2 0,24
Jnamerp Bana, MM 30 35 40 30 35 40 30 35 40 35
ITomenieHrne MEPHUKOB

JvHa, M 12 18 12 18 12 18 12 18 12 18
[Mupuna, m 6 6 12 6 8 8 12 10 10 12
Bricora, m 6 6 6 8 8 8 6 6 8 8
KpatnocTts aBapuiiHoi 4 6 4 6 4 3 4 ] 6 6
BEHTWJISLMH, 1/49
CxopocTb BO31TyXa, M/C 0,2 0,4 0,2 0,4 0,2 0,5 0,2 0,5 0,4 0,4
PaccrosiHre OT MEPHUKOB ] 10 ] 10 ] 14 ] 12 6 10
JI0 38JIBHKEK, M
IIpuBOJ 3a1BHKEK Pyun. | Pyun. | ABT. | ABT. | Pyun. | Pyun. | ABt. | ABT. | Pyun. | Pyun.
Cpencrsa TylIeHHs Ilena | Tlena | Ilena | Ilena | ®peon| @peon| CO» CO2 CO, Her
KonnuecTBo MEpHUKOB 4 4 2 2 4 4 2 4 4 4
ITmomans ocTeKICHHUS, M 12 14 16 18 20 20 18 16 14 12




4.3. IIpon3BoACTBO CTHPOJIA U3 ITHI0EH30J1a
(Bapuantsl ot 50 10 79)

Ctupon sBiSeTCsa ChIphEM AJIsi MPOU3BOACTBA OOJIBLIOTO KOJMYECTBA IJia-
CTMACCOBBIX M3JI€JIMI U CHHTETHYECKOro Kaydyka. CTHUpO npeacTaBisier co0oi
apomatudeckuit yriaeojaopon (CsHsCH = CH,), Hanuuure 1BOWHON CBS3U C MO-
JIEKyJie KOTOPOrO OIpEAeIIsieT ero CrnocoOHOCTh K noaumepusauuu. [lomyyaror
CTUPOJI Yallle BCEro MyTeM JEruApUpOBaHUsl ATUIIOEH30J1a (IIpU TeMIepaType
650 ° C) B mpHUCYTCTBUHU KaTalu3aropa B BUJIE OKUCIOB HEKOTOPBIX METAJUIOB.
Peakuus nernnprupoBaHus UMEET CIAEAYIOLIIUNA BUL:

650°C
C6H5CH2CH3 > C6H5CH = CHZ + H, _Q

KaTaJIn3aTop

JlanHast peakuusi sHAOTepMUYEcKas. TexHoJormyeckas cxema MpOU3BOJI-
CTBa CTHPOJIa U3 ATHJIOEH30J1a IPECTaBIeHa Ha puC. 3.

YToOb! KUAKUI CTUPOJ MOJBEPIHYTh BO3ACHCTBHIO BHICOKON TeMIepaTy-
pBI, €r0 CIIEAyeT NOATOTOBUTH, T. €. UCIIAPUTh, U Mapkl neperpersb. [loatomy u3
pe3epByapa / HacOCOM 2 €ro NoJarT B UCHIApPUTEIb 3 I IOAOrPEBA O TEMIIe-
patypel 136 °C u wucmapenusi, a 3aTeM B TpPyO4aThlii meperpeBareis 4, rie
3a CYET TEIUIOTHl TOIIOYHBIX IPOJYKTOB PEAKTOpa €ro Iaphl MEPErpeBarOTCs
1o temmeparypsl 250-300 °C. IIpu Takoi Temieparype napbl STHIOEH30Ia I10-
cTynarot B peakrop 5. [Ipoxons no tpyOkam peakropa, KOTOpbIE 3aII0JIHEHBI Ka-
TaNMU3aTOPHONM MAcCOd M C HapYKHOU CTOPOHBI 00OTPEBAIOTCS MPOIYKTaMH TO-
pPEeHHsI IPUPOJIHOTO Ta3a, Mapbl STUIOEH30JIa HArPEeBaIOTCS IO TEMIIepaTyphl pe-
aknuu 650 °C ¥ pacuieruisiioTess ¢ 00pa3oBaHHEM IapoOB CTUPOJIA, BOJOPOIA
Y TSDKEJIBIX CMOJI.

OO0pazoBaBiecss MPOAYKTHl PEAKIIMU HEOOXOAMMO OXJIAAUTh, OTACIUTH
CTUPOJI OT CMOJI, BOJIOPOJA U OKOHYATENBHO €ro OUUCTUTh. [loaTOMYy cmech ma-
POB M rasa U3 peakTopa IOCTYyNaeT B CUCTEMY XOJOJIWJIbHUKOB-KOH/IEHCATOPOB
6, T€ 3a CY4ET BOJBI U XOJIOAWIBHOIO paccoia IPOUCXOINUT OXJIAKIECHUE CMECU
U KOHJAeHcauus napos. Bogopon u apyrue razoo0pasHble MPOIYKThI pa3iioxkKe-
HUS OTAEISIOTCS OT XKUAKOCTH B CEMApaToOpe M BAaKyyM-HacOCOM 7 OTBOISATCS
Ha TMOCIEAYIOIYIO yTuiu3anuto. KUIKUHA CTUPOJ C MpPUMECAMU (CTHPOJI-
ChIpEl]) MOCTYIMaeT B MPOMEXKYTOUHYIO €MKOCTh 8. OYHCTKa CTHUpOJIa-ChIpLa
oCylIecTBIsieTcss myTeM pekTudukanuu. CHavana clieyeT CHU3UTh TeMIepa-
TYpPHBIM pPEXHUM MEPEroHKH, YTOOBI M30€XKaTh HEXKENATeIbHOIO MHTEHCUBHOTO
XUMHUYECKOTO Ipouecca nojmMepusanui. CHUKEHUE TEMIIEPATypPHOrO PEKUMA
npouecca peKTU(PUKALUN OCYIIECTBISIETCSI CO3AaHUEM B PEKTU(PHUKAIIMOHHOM
KOJIOHHE IITyOOKOTr0 BaKyyMa.

CrtupoJi-ceipert U3 EMKOCTH 8 MOJar0T HACOCOM Yepe3 HarpeBareib 9 B pek-
TU(UKALUOHHYIO KOJOHHY, KOTOpas paboTaeT Npu JaBJICHUU B BEPXHEH 4acTu
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4 xIla (Bakyym 730 MM pr. cT.), B HuxHel — 8 klla (Bakyym 700 MM pT. CT.)
U mpu temieparype (coorBerctBeHHO) 45 u 100 °C. Brixomsimue U3 KOJOHHBI
naphbl CTUPOJIa OXJIAKIAAIOTCA B KOHAEHCAaTOpe-XoaoauiabHuke /1. YacTp KU KO-
ro CTUpoJja U3 cenaparopa /2 nogaercsi B KOJOHHY Ha OpOLIEHUE, a OCTajbHas
YacTh MOCTYIMAET B EMKOCTh TOTOBOM MpoayKUnu /4. BakyyM B KOJIOHHE co3za-
€TCsl BaKyyM-KoMIipeccopoM /3 3a cyeT MHTEHCHUBHOM KOHJEHCAIIMU MMapOB
B XOJOJUJIbHUKE-KOHJIEHCATOPE, a TaKKe OTcoca Ta3000pa3HbIX MPOIYKTOB
Y HECKOHJIEHCUPOBABIIMXCA IMapOB U3 cenapaTtopa /2.

Haxonsmumecs B cTHUposie MPUMECH-CMOJIBI U3 HIDKHEH 4acTH peKTU(UKa-
[IMOHHOM KOJIOHHBI OTBOJSTCS Ha OXJaXKJEHUE U JalbHEHIlIee HCIOIb30BAHNUE.
JIJist CHUKEHHUS CTOCOOHOCTH CTHUPOJIa K MOJIMMEpHU3alii (Kak B MPOIECCe PeK-
TU(UKAIMY, TaK U TPU JATbHEHIINX XPaHEHUU U TPAHCIIOPTUPOBKE) K CTUPOITY-
ceIpily (Tepes MeperoHKon mo JUHUM [7) 100aBISAIOT HEOOBIIOE KOJUYECTBO
MHTUOUTOpa (OOBIYHO TUAPOXUHOH).
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Tabauia 6

Mo3nmus lexoNHbIC AaHHbIC JlaHHbIe 1)1 BADUAHTOB
ua puc. 3 50 | s1 | s2 | 3 | s4 | s5 | se | 571 | 58 | 59
Pe3epByap ¢ 3Tu10€eH3010M

O6bemM, M° 400 500 600 700 800 700 600 600 500 400
CreneHb 3a0IHCHUS 0,95 0,95 0,9 0,9 0,9 0,9 0,9 0,9 0,95 0,95

1 Temmneparypa pabouas, °C 20 25 30 30 25 20 20 25 30 25
JlaBnenue pabouee, MIla 0,101 | 0,101 | 0,101 | 0,101 | 0,101 |0,101 | 0,101 | 0,101 | 0,101 | 0,101
MoutekysnsipHas Macca STHI0CH301a 106 106 106 106 106 106 106 106 106 106
Temneparypa kunenus, ° C 136 136 136 136 136 136 136 136 136 136

Hacocbl chipbeBble HEHTPOOeKHbIE 1JI51 TOAA4YM ITHI0EH3071a

JlaBnenue pabouee, MIla 0,15 0,2 0,25 0,3 0,25 0,15 0,2 0.25 0,3 0,3
Pa6ouas Temmneparypa, °C 20 25 30 30 25 20 20 25 30 25
JrameTp BcachIBarolen JUHUU, MM 100 115 120 125 130 90 110 120 120 120

2 JlnameTp HarHeTaTeabHOU JIUHUU, MM 50 55 60 65 70 50 55 60 65 70
Bup ymiotHeHus Basia TV TV Ccy Ccy TY TY Ccy Ccy TV TY
Junamerp Bana, MM 30 35 40 30 35 40 30 35 40 30
[Tpon3BOUTENHHOCTD, JI/C 5 10 20 25 30 5 10 20 25 30

PeakTop OrueBoro aeicreus

Junamerp TpyOoK, MM 37 40 45 50 37 40 45 55 37 47
JmiHa TpyooK, M 3 3,5 4 3 3,5 4 3 3,5 4 3
Pabouee naBnenue, MIla 0,2 0,25 0,3 0,35 0,4 0,2 0,25 0.3 0,35 0,4

5 Pa6ouas Temneparypa peakropa, *C 600 610 620 630 600 610 620 630 600 630
Temneparypa B TonotHoM 900 | 910 | 920 | 900 | 930 | 940 | 900 | 900 | 910 | 920
npocTpaHcTee, C
Tormuso T'az T'az Kunx | Kunk.| Ta3 I'az Kunk.| Kungk.| Ta3 I'az
CranuoHapHasi cucTeMa TYUIECHUS Her Her ITap [Tap Her ITap Her [Tap Her ITap
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OkoH4aHue Ta0a. 6

Ilo3unms MCXOHBIE TAHHDIE Haﬂﬂble AJIA BApDUAHTOB
na puc. 3 50 | 51 | s2 | s3 | s4 | 55 | s6 | 57 58 59
HacocHasi cTaHIIMSI ChIPbeBBIX HACOCOB J1JIs1 MOAA4H ITHI0€eH30/1a
[llupuHa nomemeHus, M 6 6 6 6 6 6 6 6 6 6
Jnuna nomenieHus, M 10 9 8 8 7 10 10 8 8 7
BricoTa momereHus, M 5 5 5 4 4 5 5 5 5 5
KpaTHf)CTE BO3IyX000MeHa 4 5 6 ] 5 5 6 5 7 4
aBapuiHON BEHTWJIALUH, 1/9
2 JnvHa uHMi 10 3aIBUKEK, M 6 8 7 7 5 9 9 7 7 6

CKOpOCTh BO3/TyXa B IOMEIIECHUH, M/C 0,2 0,3 04 0,5 0,6 0,7 0,7 0,6 0,5 04
OTKIII0YEHME 33]IBUKEK Pyun. | Pyun. | Pyun. | Pyun. | ABT. | ABT. | ABT. | ABT. | PyuH. | Pyun.
CpeacTtBa TyueHus Ilena | Ilena | Ilenma | Ilap ITap ITap | Ilena | Ilena | Ilena | IleHa
KoauuecTBo Hacocos, mIT. 2 3 4 3 3 3 4 2 3 3
IImomans ocTeKICHHUS, M’ 15 16 18 20 14 12 20 26 24 22
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Tab6mmia 7

Mo3nmus lexoNHbIC AaHHbIC JlaHHbIe 1151 BADUAHTOB
na puc. 3 60 | 6 | 6 | 63 | 64 | 6 | 66 | 61 | 68 | 69
PesepByap cTupoJia-peKTH(HUKATA

O6beM, M 800 1000 | 1200 | 1300 | 1400 | 1200 | 1100 | 1200 | 1000 800
CreneHb 3al0THESHUS 0,95 0,95 0,9 0,9 0,9 0,9 0,9 0,9 0,95 0,95

14 Temmneparypa pabouas, °C 30 35 30 30 35 30 30 35 30 35
JlaBnenue padouee, MIla 0 0 0 0 0 0 0 0 0 0
MounekynsipHasi Macca CTUpoJia 104 110 105 108 107 106 103 104 110 104
Temneparypa kunenus, °C 142 142 142 142 142 142 142 142 142 142

Hacoc ajs1 0TKa4KH CTHpPOJIa-peKTH(UKaTA

JlaBnenue pabouee, MIla 0,2 0,15 0,2 0,15 0,2 0,15 0,2 0,25 0,15 0,15
Pa6ouvas Temmneparypa, °C 30 35 30 30 35 30 30 35 30 35
JnameTp BcachIBaroOlen JUHUN, MM 100 110 115 120 100 110 110 115 100 90

15 JlnameTp HarHeTaTeIbHOW JIUHUHN, MM 75 75 65 65 75 75 75 65 75 65
Bup ymiiotHenus Basia TY TY Ccy Ccy TY TY Ccy Ccy TV TV
Jlnametp Bana, MM 35 35 35 30 35 35 35 30 30 30
[Tpon3BOANTENHLHOCTH HACOCOB, JI/C 20 25 30 35 40 25 25 30 20 20

PexkTudukanuoHHas KOJOHHA

JHuamerp, M 2 2 2,2 2,2 2,3 2 2 2,2 2,3 2,3
Bricota, M 10 9 10 9 10 9 10 9 10 9
JlaBiieHrE B BEpXHEUW 4aCTH KOJTOHHBI 4 45 5 4 45 5 4 45 5 4
(Bakyym), klla

1o | OOpem naposoro npocTpancTsa 07 | 075 | 08 [075] 07 | 08 | 075 | 07 | 08 | 07
B KOJIOHHE, %
JlaBneHne B HUKHEW 4aCcTU KOJTOHHBI ] 8.5 9 ] 8.5 9 ] 8.5 9 g
(Bakyym), klla
Temneparypa Hu3a KOJOHHBL, “C 100 110 115 120 125 100 110 115 120 125
Temmneparypa Bepxa KoJ0HHBI, °C 45 50 55 60 65 45 110 115 120 125
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OkoHuyaHue Tadn. 7

Tlo3unus HcXoHbIe JaHHBIE HaHHLIe AJIA BApDUAHTOB

Ha puc. 3 60 61 62 63 64 65 66 67 68 69
HponsBoHTEILROCTS 1O Hapy 1000 | 1100 | 1100 | 1200 | 1000 | 1100 | 1200 | 1000 | 1100 | 1200
(pexTudukary), Kr/4
Cpencrsa TyleHHs ITap |Opom. | Ilap |Opom.| Ilap |Opom. | Opom. | Opomr. | Ilap [Tap

HacocHasi cTaHIMsI HACOCOB CTHPOJIA-peKTHGUKATA
[llupuHa nomMemeHus, M 6 6 6 6 6 6 6 6 6 6
JnuHa nomenieHus, M 7 8 8 8 7 7 8 8 8 7
BricoTa momereHus, M 5 5 5 4 4 5 5 5 5 5
KpaTHf)CTE BO3JIyX000OMeHa 4 5 6 ] 5 5 6 5 7 4
aBapUITHON BEHTWJIALNH, 1/9
15 JlmuHa TUHUY 10 3aBUKEK, M 6 7 7 7 5 6 9 7 7 6

CKOpOCTh BO3/TyXa B IOMEIICHUH, M/C 0,2 0,3 0,4 0,5 0,3 0,3 0,5 0.4 04 0,3
OTKIII0YEHME 3a]IBUKEK Pyun. | Pyun. | Pyun. | Pyun. | ABt. | ABT. | ABT. | ABT. | Pyun. | Pyun.
CpeactBa TyueHus Ilena | Ilena | Ilena | Ilap ITap ITap | Ilena | Ilena | Ilena | Ilena
KoauuecTBo Hacocos, mIT. 2 3 4 3 3 3 4 2 3 3
ITmomans ocTeKICHHUS, M 10 12 15 18 12 10 15 18 20 22




197

Ta0numa 8

Mo3nmus lexoNHbIC AaHHbIC JlaHHbIe 1151 BADUAHTOB
na puc. 3 70 | 1 | 12 | 3| 14 | 15 16 | 17| 18] 19
KoxxyxoTpy0uaThlii X0J10AHIbHUK-KOHICHCATOP
Huametp, M 1,1 1,2 1,1 1,1 1,3 1,3 1 1 1,2 1,21
JmuHa, M 3 3,2 3,2 3,2 3,5 3,5 3,4 3,4 3,2 3
JnameTp TpyOOK, MM 25 30 35 40 25 30 35 40 25 25
JlnuHa TpyOoK, M 2,7 2,8 3 3 3 3 3 3 2,8 2,7
6 | /laBienne B MOKTpYOHOM 03 | 03 | 04 | 03 | 03 | 04 | 05 | 03 | 04 | 03

npocrpanctse, MIla
JlaBnenue B TpyOkax, Mlla 0,2 0,25 0,3 0,2 0,25 0,3 0,2 0,25 0,3 0,3
Temmneparypa, °C 10 10 10 10 10 15 15 15 15 15
XnagoareHT (paccos, Boja) Paccox |Paccon |Paccox | Paccon|Paccon | Bomga | Boma | Boma | Boma | Bona
TemnepaTypHbIii KOMIEHCATOP Her Her Ecte | Ectp | Her Hert Her Her Ecte | Ecth

Bakyym-komnpeccopsl Ajsl yiaJleHus1 BOJA0Poa

0,15 0,16 0,17 | 0,18 | 0,19 0,2 0,15 0,16 | 0,17 0,18

JlaBiieHHE ra3a Ha CTOPOHE
Haraetanus, MIla
JlaBiieHHE ra3a Ha CTOPOHE

3 3,5 3,8 4 4 4 3 3,5 4 4

BcacweiBanwms, Mlla

7 Temmneparypa, °C 30 30 35 35 30 35 30 35 30 35
[Tpon3BoOAUTENHHOCTH HACOCOB, JI/C 75 80 70 75 80 60 70 75 80 75
HuameTp TuHUI, MM 50 65 70 50 70 65 70 50 50 50
OTKIIIOYEHHE 3aJIBHKEK Pyuyn. | Pyun. | ABT. | ABT. | Pyun. | Pyun. | ABT. | ABT. | Pyun. | ABT.
Paccrostaue no 3aaBMKeEK 6 8 10 12 15 15 20 20 20 15

IIpomexyTOYHAST eMKOCTH CTHPOJIA-CHIPIA

8 Pacrionosxenne eMKOCTH B o O M € oI € H Hu Hu
Pasmepsl JUTUHA 8 6 7 8 6 7 8 6 7 8
MIOMEILEHUS HIMpUHA 6 4 5 6 4 5 6 4 5 6
E€MKOCTU: BBICOTA 4 4 4 4 4 4 4 4 4 4
JHluametp, M 2 2,1 2,2 23 2,4 2.4 23 2,2 2,1 2

BeicoTa, M 2,5 2,6 2,7 2,8 2,9 3 2,7 2,8 2,5 2,6
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OkoH4aHue Ta0I. 8

Tlo3unus MCXOHBIE TAHHDIE I[aﬂﬂble AJIst BADHAHTOB
Ha puc. 3 70 71 72 73 74 75 76 77 78 79
Temmeparypa, °C 35 30 25 25 30 35 30 35 30 35
. JK JK JK JK JK JK JK JK JK JK
3aIIITA JHIXATENLHBIX THHHA cOIl | cOIl | cOIl | cOIl | cOIl | ¢cOIl | cOIl | cOIl | cOIl | cOIl
N3mepenne ypoBHs M e p H o0 ¢ C T ¢ 1 0
CreneHb 3aM0JIHEHUS 0,9 0,95 0,95 0,9 0,9 0,95 0,9 0,9 0,95 0,95
Jlnamerp JIMHMNA, MM 75 75 75 75 75 75 75 75 75 75
Haymmune aBapuiiHoro civsa Ecte | Ecth Her Her | Ectp Her Ectb Her Ectb Her
KomnpeccopHasi craHuus Ajs yaajaeHHus1 BOAOPoAa
[[IupuHa noMenieHus, M 8 8 10 6 8 6 6 6 8 10
JlnvHa momernenus, M 12 12 12 12 12 12 12 14 14 16
BricoTa momeneHus, M 6 6 8 6 8 6 6 8 6 6
7 KpatnocTp aBapuitHOI 6 8 6 8 ] 10 8 ] 10 ]
BEHTUJIALIMH, 1/
CKopoCTh BO3/TyXa B TIOMEIICHHH, M/C 04 0,6 0,5 0,7 0,8 1 0,6 04 0,8 0,6
KonnuecTBo komnpeccopos, HIT. 2 2 2 2 3 2 2 2 3 2
IInomans ocTeKIeHMS, M 10 12 15 18 12 10 15 18 20 22
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4.4. Xpanenue JIBK B pezepByapHOM napke npeanpusiTus
(Bapuantsbl ot 80 10 99)

B cocrtaB pe3epByapHOro mapka BXOJAT: TPYIINIa pe3epBYapoB Uil XpaHe-
HUsl OCH3MHA U TPyIIa — A XpaHEHUs dTaHoNa (ITUIIOBOTO CIHPTA), 3IAHHS
HACOCHBIX C HAcocaMu JUIsl TepeKaykd OCH3WHA U ATaHOJA, TPYOOIPOBOBI
C apMaTypO, )KeJIe3HOIOPOKHAS CIIMBHAS MFABTOMOOW/IbHAS HUTMBHAS 3CTAKA/IBL.

TexHoJIOrH4YecKasi cxeMa nmpomecca m €€ onmucanue

[IpoAyKThl MOCTYMAKOT HA JKEJIIE3HOAOPOKHYK CIMBHYHO JcTakany /[
(puc. 4) B KeJIE3HOIOPOKHBIX LIHUCTEPHAX 2, CIMBAIOTCS U3 HHUX C MOMOIIBIO
npuGOPOB IS HIDKHETo 3 MM BEPXHEro 3 CIIMBA B KOJUIEKTOP 4, OTKya OTKa-
YUBAIOTCS HACOCOM J M HAIPABJISIIOTCSA HAa XPAHEHUE B pe3epByaphl 7 WM HA aB-
TOMOOMIJIbHYIO 3CTakaay 9, o00pyAOBaHHYIO MpUOOpaMu JJisi BEPXHErO HalMBa
aBTOMOOUJILHBIX LIUCTEPH §.

Komnektop o6opynoBaH AbIXaTeIbHOW JMHHEH (BaHTY30M), yCTaHOBIICH-
HOH B €r0 TOPLE U 3aIIHUIIECHHON KACCETHBIM OTHENPETPAIUTEIIEM.

OCHOBHOE TEXHOJIOTHYECKOE 000PY10BAHME U €r0 pa3MelleHue

OCHOBHBIMH aIllIapaTaMd B PEe3epBYapHOM IapKe SBJISIOTCS BEPTHKAJIbHBIC
UJINHAPUYECKHE pe3epByapbl 0e3 MOHTOHOB (pHC. 5). [ToMuMo yka3aHHBIX
Ha PUCYHKE YCTPOMCTB, Ha KaXKJIOM pe3epByape MMEIOTCS YCTPOWCTBA JJIS OT-
Oopa mpo0O, 11 yialieHus] OATOBAPHOM BOJIbI, TUIOMIAIKa OOCTYKMBaHUS 000-
PYJIOBaHUS Ha KpBIIIS, JIFOK-JIa3, CBETOBBIC, MOHTAKHBIA M 3aMEPHBIA JTFOKH.
PeszepByapbsl 000py/10BaHbI MPUEMO-PA3NATOYHBIMA TATPYOKaMH, Ha KOTOPBIX
YCTaHOBJICHBI ( CO CTOPOHBI PE3€PBYAPORB) XJIOMYIIKHA C MECTHBIM IIPUBOJIOM.

JlpixaTenbHble MaTpyOKH Ha pe3epByapax ¢ OCH3MHOM M 3TAHOJIIOM 000py-
JOBaHBI JbIXaTeabHbIMH KiTaHamu Tha HJIIKM u mpemoXpaHUTEIHHBIMHA THI-
PaBINYCCKUMH KJIAITAHAMH C OTHETIPETPAANTEIISIMH.

Pe3epByaphl Takke OCHAIAIOTCS MPUOOPAMH JJISI MECTHOTO W JUCTaHITU-
OHHOT'O M3MEPEHHsI YPOBHS M TEeMIIepaTyphbl O€H3WHA W dTaHOJA, aBTOMATHYC-
CKOM CUTHAJIM3AIIMN BEPXHETO W HUKHETO MPENeTbHBIX YPOBHEW B3JIHMBA, CPEI-
CTBaMHU aBTOMATHYECKOTO OOHApyXEHHUs TO0Kapa, YCTPOWCTBAMH MOJHHUE3a-
IITUTHI, 3aIIUTBI OT CTaTUYECKOTO 3JICKTPHUYECTBA W JPYTUMH YCTPOMCTBAMH.
[To mepumeTpy KakJaoW TPYIIIBI pe3epByapoB MPEIyCMOTpPEHA Orpakaaroras
CTeHa U3 cOOpHOTO XKee300eToHa BeicoTol 0,5 M.
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IIponykr

<—
5

Puc. 4. [IpunnunuanbHas cxeMa pe3epByapHOTo napka:

Y

] — KeNe3HOMOPOKHAS CIMBHAS 3CTAKaza; 2 — /I UCTepHa; 3, 3 — IpHOOpEI
JUTsl HIKHETO U BEPXHETo CIMBa He()TEPOAYKTOB; 4 — KOJUIEKTOP; S—Hacoc;
6 — KOpEeHHBIE 3a/IBIXKKH; 7/ — pe3epByap; 8 — CTOSIK I HAJIMBa HE( TETIPOTyKTOB;
9 — aBTOMOOWIIbHAS HAJTUBHAS 3CTaKa1a

o\ LI LI A L

—e |
]

Puc. 5. O6muii Buj pezepByapa co CTallMOHAPHON KPBITICH

6e3 monTona (tura PBC):

1 — mpuemMo-pa3IaTOYHBIA MAaTPyOOK ¢ XIIOMYIIKOH; 2— KOPIYC;
3 — kpbIma; 4 — IbIXaTeNbHBIN KITammaH; 5 — MapIeBas JJIeCTHHUIIA;

6 — peIoXpaHUTEIbHBIN KITaraH
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Ta0numa 9

Tlo3nus JlaHHbIe 1151 BADUAHTOB
Ha Hexosibic AanHLe 80 81 82 83 84 85 86 87 88 89
puc. 4,5
Pe3zepByap PBC ¢ 6en3zunom Aun-80
Homuuansubiii 06bem PBC, M 300 200 300 400 250 200 300 400 250 400
Crenens 3anonnenus PBC 0,95 0,9 0,85 0,95 0,9 0,85 0,95 0,9 0,85 0,9
BryTpennmit 1uameTp narpyoKos n 80 100 | 100 | 125 | 100 | 90 125 | 120 | 125 | 125
TpyOOIIPOBOJIOB, MM
OTKIIIOUEHHE KOPEHHBIX 33JIBUIKEK MectH.| [Huct. | MectH. | uct. | MectH.| Huct. | MectH.| [luct. | MectH.| [ucr.
KonnuecTBO ABIXaTENbHBIX KIATaHOB 1 1 1 ) ) ) ) ) 1 )
7 THIIA, IIT.

[TpomyckHast cmocOOHOCTh

3 25 25 100 100 25 25 50 50 25 100
JBIXATENBHOTO KJIalaHa, M”/4

KonmdecTBo npenoxXpaHuTeNbHBIX 1 1 ) 7 1 1 1 2 2 2
KJIallaHOB, HIT.
[TponyckHas cHoCOOHOCTb 25 25 50 50 25 25 50 50 25 50

MPEAOXPAHUTEIBLHOTO KJIallaHa, Mg
Hacoc neHTpo0e:xHbIi 115 NepeKauyku 0eH3nHA

[Ipon3BOUTENBLHOCTD, M /a 40 80 120 150 60 90 140 160 70 160
Hanop, m 20 30 40 40 30 20 30 40 20 30
OTKiIt0YeHnE ABT. | Pyun. | ABtr. | Pyun.| ABT. | Pyun. | ABT. | Pyun. | ABT. | PyuH.
JunameTp BcachIBarolel JUHUN, MM 100 115 120 125 130 90 110 120 120 120
5 JnameTp HarHeTaTeaIbHOW JTUHUHN, MM 80 65 60 65 80 60 65 100 65 100
Hanuune O6panIOFO KJIallaHa Ha Ta Her Jla Her Ta Her Ta Her Jla Her
HarHeTarelbHOU JIMHUM Hacoca
Bup ymiiorHeHus Basia TV TV Ccy Ccy TV TV Ccy Ccy TV TV
JuameTp Bana Hacoca, MM 30 35 40 30 35 40 30 45 30 45
KoJsuiexktop
4 Huamerp, MM 400 420 440 460 480 500 400 420 440 460
JlivHa, M 46 48 50 52 54 46 48 50 52 54
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OkoH4yaHue Ta0m. 9

Tlo3nus JlaHHBbIe 17151 BADMAHTOB
pH:Z s Hexoanie fanHsIe 80 81 82 83 84 85 86 87 88 89
JnameTp nbIxaTeabHOW TUHUKA, MM 100 120 130 100 120 130 100 120 130 100

Jlnametp TpyOOIpOBOIa OTKAUKH

IIPOJYKTA U3 KOJUIEKTOpa, MM

Bug KOHTpOIst ypOBHS B KOJIJIEKTOPE Huct. | Pyun. | Jucrt. | Pyun. | Jucrt. | Pyun. | uct. | Pyun. | Jluct. | Pyun.
IlomenieHne HACOCHOM CTAHIMM VIS NepPeKaYKH OeH3UHA

100 115 120 125 130 90 110 120 120 120

JnvHa moMerieHus, M 6 6 6 8 6 6 6 8 6 8
[[IupuHa noMemeHus, M 3 5 4 4 3 5 4 4 3 4
Bricora momenienus, M 5 4 4 6 5 4 6 4 5 4
Kpatnocts asapuiinoii 6 6 0 | 10 | 15 8 8 2 | 15 | 15
BCHTUJIAIUHU, Y

JlmuHa TpyOOIIpOBOIOB, M 5 4 5 7 5 5 5 7 5 7
KommgecTBo Hacocos, mIT. 2 3 2 3 2 3 2 3 2 3
Hannune AVIIT Her Ectp Hert Ectb Her Ectp Her Ectb Her Ectb

IInomane ocTekneHM, M 10 12 15 16 10 12 18 14 14 18
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Taomnuma 10

Tlo3nus JlaHHbIe 1151 BADUAHTOB
pm'ﬁ s Hexonnbie panusie 90 91 92 93 94 95 96 97 98 99
Pe3zepByap PBC ¢ 3ranosiom
Homuuansubiii 06bem PBC, M 100 200 300 400 100 200 300 400 200 400
Crenens 3anonnenus PBC 0,95 0,9 0,85 0,95 0,9 0,85 0,95 0,9 0,85 0,9

BHyTpenHuii auameTp narpyokoB U

TpyOOIIPOBOJIOB, MM

OTKIIIOUEHHE KOPEHHBIX 33JIBUIKEK MectH.| [Huct. | MectH. | uct. | MectH.| Huct. | MectH.| [luct. | MectH.| [ucr.

KomnnuecTBo nbIxaTenbHBIX KJIaaHOB | | 1 | ) ) ) ) 1 )

7 THIIA, IIT.

[TpomyckHast cmocOOHOCTh

JIBIXATeIBHOTO KyIanaHa, M>/d

KonnuecTBo nmpenoxpaHuTenbHbIX

KJIAIaHOB, IIT.

[TpomyckHast ciocOOHOCTH

IIPEIOXPAHUTEIBHOTO KIIAMaHa, M /d
Hacoc nenTpo0exHblii 115 NepeKavyKu 3TAH0JIAa

80 100 100 125 80 100 125 100 125 125

25 25 100 100 25 25 50 50 25 100

1 1 2 2 1 1 1 2 2 1

15 15 50 50 15 15 50 50 50 50

[Ipon3BOUTENBLHOCTD, M /a 40 80 120 150 60 90 140 160 70 160
Hanop, m 20 30 40 40 30 20 30 40 20 30
OTKiIt0YeHnE ABT. ABT. | Pyun. | Pyun. | ABT. | ABT. | Pyun. | Pyun. | ABT. | ABT.
JunameTp BcachIBarolel JUHUN, MM 100 115 120 125 130 90 110 120 120 120
5 JnameTp HarHeTaTeaIbHOW JTUHUHN, MM 60 65 60 65 70 60 65 60 65 70
Hanuune O6panIOFO KJIallaHa Ha Ta Her Jla Her Ta Her Ta Her Jla Her
HarHeTarelbHOU JIMHUM Hacoca
Bup ymiiorHeHus Basia TV TV Ccy Ccy TV TV Ccy Ccy TV TV
JuameTp Bana Hacoca, MM 30 35 40 30 35 40 30 35 40 30
KoJsuiexktop
4 Huamerp, MM 400 420 440 460 480 500 400 420 440 460
JlivHa, M 46 48 50 52 54 46 48 50 52 54
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OxkonyaHue Ta0n. 10

Tlo3nus JlaHHBbIe 17151 BADMAHTOB
pH:Z s Hexoanie fanHsIe 90 91 92 93 94 95 96 97 98 99
JnameTp nbIxaTeabHOW TUHUKA, MM 100 120 130 100 120 130 100 120 130 100

Junametp TpyOOIpPOBOIOB MOCTYILIICHUS
CIUPTa B KOJUIEKTOP U €r0 OTKAYKH U3 100 115 120 125 130 90 110 120 120 120
KOJUIEKTOPA, MM
Bug KOHTpOIS ypOBHS B KOJUIEKTOPE Huct. | Pyun. | Jucr. | Pyun. | Jucr. | Pyun. | ucr. | Pyun. | Juct. | Pyun.

IlomeneHne HACOCHOM CTAHIMHU JJIs1 MIEPEKAYKH 3TAHOJIA

JlnrHa noMenieHusi, M 6 6 6 8 6 6 6 8 6 8
[[IupuHa noMenieHus, M 3 5 4 4 3 5 4 4 3 4
BricoTa momenieHus, M 4 6 4 5 6 4 6 5 4 6
Kparnocrs asapuiinoi 6 6 10 10 15 8 8 12 15 15
BEHTHJISINH, U

JlnuHa TpyObonpoBOIOB, M 5 4 5 7 5 5 5 7 5 7
KomuuecTBo HacocoB, MIT. 2 3 2 3 2 3 2 3 2 3
Hanuune AVIIT Her Ectb Her Ectb Her Ectb Her Ectb Her Ectb

IInomans ocTeKIeHM, M 12 14 10 12 15 14 16 18 14 16
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[Tpunoxenue

Tabmauma .1

[Toka3arenu noxapHOM OMACHOCTU FOPIOYMX BEILIECTB

TemneparypHbie npeaebl | KoHnenTpanuoHHbIe mpegesbl
BemecrBo toens tens PacnpocTpaHeHus pacnpocTpaHeHus U,
(ks1acc) oC oC niaamenu, °C IJIAMEHH, 00. 011 m/c
HILKHHAT BepXHH HILKHHAT BepXHMii
AneroH -9 435 -20 6 0,027 0,13 0,44
benzon -11 560 -14 13 0,0143 0,8 0,478
bensun Au-80 | -35 | 375 -35 17 1,08 5,16 0,45
byrtunanerar 29 330 22 61 0,0135 0,09 0,4
N3o00yranon 28 390 25 50 0,018 0,114 0,3
Kcnmon 26 528 24 58 0,011 0,065 0,35
MeTtaHon 6 440 5 39 0,0698 0,355 0,572
Crupon 37 490 27 67 0,011 0,072 0,57
Tonyon 7 535 6 37 0,0127 0,068 0,389
DTUnOeH301 24 421 20 59 0,01 0,068 0,4
OTaHoI 16 400 11 41 0,036 0,177 0,556
OTHnaieTar -3 446 -6 28 0,02 0,114 0,39
Ta0ma .2
KoHcTanTsl ypaBHEHUsI AHTyaHa
BemecTBoO Xl;)l\;g;;;l;aﬂ MOHi:‘:i’;pHaﬂ A B Ca
Axeron C3HeO 58,08 6,37551 | 1281,721 | 237,088
benzon CesHs 78,11 5,61391 | 902,275 | 178,099
benzun Au-80 Ce99H19,1 97,2 4,19500 | 682,876 | 222,066
Byrunanerar CeH 120, 116,16 6,25205 | 1430,418 | 210,745
N300yTanon C4H100 74,12 7,83005 | 2058,392 | 245,642
Kcnnmon CgHio 106,17 6,25485 | 1537,082 | 223,608
Meranon CH40O 32,04 7,3527 | 1660,454 | 245,818
Crupoa CsHs 104,14 7,06542 | 2123,057 | 272,988
Tonyon C7Hs 92,14 6,0507 | 1328,171 | 217,713
DTUIOEH301 CsHio 106,16 6,35879 | 1590,66 | 229,581
OTaHoJ C>HeO 46,07 7,81158 | 1918,508 | 252,125
OTuanerar C4HzO2 88,1 6,22672 | 1244951 | 217,881
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CaoiicTBa BOASIHOTO HACHILIEHHOTO Mapa

Tabmuma 1.3

JaBaenne, | Temmeparypa | O6bém 1 kr | Maccal m? JHTAILINA | IHTANLIUSA Tenzora
Mila napa, °C napa, m > napa, Kr BOJIbI, BOJASTHOTO HCTapeHusl,
kJK/Kr napa, kJix/kr K/JK/KT
0,10 100,0 1,727 0,579 419,0 2667,4 22584
0,12 104,2 1,457 0,686 437,0 2686,2 2248,7
0,14 108,7 1,261 0,793 456,3 26933 2237,0
0,16 112,7 1,113 0,898 470,5 2699,6 2226,6
0,18 116,3 0,997 1,003 488,7 2705,5 2216,9
0,20 119,6 0,903 1,070 502.,4 2710,5 2208,1
0,30 132,9 0,618 1,618 588.9 2730,2 2170,8
0,40 1429 0,472 2,120 602,1 27440 2141,5
0,50 151,1 0,382 2,614 637,7 2754,1 2116,8
0,60 158,1 0,322 3,104 667,9 2762,5 20,94,6
0,70 164,2 0,278 3,591 694,3 2769,2 20,74,9
0,80 169,6 0,254 4,075 718,2 2775,0 2056,9
0,90 174,5 0,219 4,556 739.,9 2779,6 2039,7
1,00 179,0 0,198 5,037 760,0 2783,8 2024,2
Tabmuma m.4

KoadduuneHnTs! 00bEMHOTO CHKATUS U MOJLYJIb YIPYTOCTH KHIKOCTEH

Temnepatypa, Ipenennl Koatbalmunem Moayab
BemectBo JaBJICHNS, 00BbEMHOTO YIPYIrOCTH,

°C MlIla cokarust, em>/kr-107 MlIla
AneroH 18-20 0,1-0,8 121 830
benzon 14-20 0,1-1,5 74,7 1340
bensun Au-80 20 0,1-2,0 92,0 1320
Kcnnmon 10 0,1-0,5 74,0 1350
Mertanoun 0 0,1-50,0 79,8 1250
Crupon 15 0,1-1,0 76,5 1300
DTHNOeH301 10 0,1-1,0 76,3 1310
DTtaHou 20 0,1-5,0 76,0 1320
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Tabmuua 1.5

Temnnora cropanus ropro4Mx BEILECTB

Bemecrso Q" kJIx/Kr Bemecrso Q" kJIx/Kr
Axeron 31359,8 MeraHoI 23995,0
benzon 40576,1 Crupon 426234
bensun An-80 44239.0 Tomyon 40936,4
bytunanerar 30862,6 OTUI0EH301 41323,5
N3o0yranon 36743,1 OTaHon 30562,2
Kcunon 41207,5 OTHnamerar 23586,3
Tabnuua 1. 6

/ Kodddunuent B npu 3HaYeHUH MOKa3aTessi aquadaThl k
pip 1,24 1,30 1,40 1,66 2,00 2,50 3,00

0,00 0,464 0,472 0,484 0,513 0,544 0,582 0,612

0,04 0,474 0,482 0,494 0,524 0,556 0,594 0,625

0,12 0,495 0,503 0,516 0,547 0,580 0,620 0,653

0,20 0,519 0,527 0,531 0,573 0,609 0,651 0,685
0,32 0,563 0,572 0,587 0,622 0,660 0,706 0,743
0,40 0,598 0,609 0,625 0,662 0,702 0,751 0,788

0,50 0,656 0,667 0,685 0,725 0,765 0,807 0,836

0,60 0,730 0,741 0,757 0,790 0,822 0,855 0,878

0,72 0,818 0,826 0,837 0,860 0,883 0,905 0,920

0,80 0,873 0,878 0,886 0,903 0,919 0,935 0,945

0,92 0,951 0,953 0,956 0,963 0,969 0,975 0,979
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OI'/TABJIEHHUE

BBEJIEHUE

3AJJAHUE HA KYPCOBOM ITPOEKT

ITIPEJICTABJISIEMbIA MATEPUAJT

METOANYECKUE PEKOMEH/JIALIN

N3yuyenue TeXHOJIOTMIECKOro rnpouecca

OrneHka mokKapoB3phIBOONIACHBIX CBOMCTB BELIECTB, 00paIaloInXCsl
B IIPOU3BO/ICTBE

OrneHKa noKapoB3phIBOOIIACHOCTH CPENIbl BHYTPH anapaToB

IIpU UX HOpMaJbHOU paboTe

ITo>xapoB3pbIBOOIIACHOCTD AINAPaTOB, IPH IKCILIyaTal[ui KOTOPBIX
BO3MOKEH BBIXOJ] TOPIOYUX BEILIECTB HApYKy 0€3 MOBpEekACHUS

UX KOHCTPYKLIUH

AHanu3 Npu4HH MOBPEKICHUS anapaToB, pa3padoTka HEOOXOUMBIX
CPEICTB 3aIIUThI

AHanu3 BO3MOKHOCTH MOSIBJICHUS XapAKTEPHBIX TEXHOJIOTMYECKUX
HCTOYHUKOB 32KUTaHUS

Bo3MokHBIE TYTH pacpOoCTpaHEHUs ITOKapa

Pacuer kareropuu npou3BOACTBEHHOTO TOMEILIEHUS

10 B3PBIBOMIOKAPHOUN U TIOKAPHOM OMACHOCTH

Pa3zpaboTka kapThl TO’KapHOI OMACHOCTH U 3aIUTHI
TEXHOJIOTMYECKUE ITPOLECCHI JJIAA KYPCOBOI'O
[TPOEKTUPOBAHUIA

[Tpon3BoACTBO OyTaAMEHCTUPOIHLHOTO KaydyKa YMYyJIbCHOHHON
comoJIMMepu3aIel OyraaueHa u cTuposa

[lex okpacku U3enui ¢ KpaCKOIPUTOTOBUTEIbHBIM OTACICHUEM
[TpousBoacTBO cTUpOIa U3 3TUIOEH301a

Xpanenue JIBX B pesepByapHOM napke MpearpusITHs
JIUTEPATYPA

[Tpunoxenue
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