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Pa3paboTtanbsl cTpyKkTypa, mnpaBuia oOQOPMIIEHHS U TOPSAIOK
BBIIIOJIHEHHSI KYPCOBBIX IPOEKTOB, CBSI3aHHBIX C 0O€CHeYeHHEM
MO’KApHOM 0€30MaCHOCTH Pa3IUYHBIX TEXHOJIOTHYECKUX MPOLECCOB.



BBEJIEHHUE

B meroandeckMx yKa3aHHSX [aHbl PEKOMEHAAIMU [0 BBIIOJIHEHUIO
KypCOBOI'O MPOEKTa, LEJIb KOTOPOro — 3aKpEIUIEHWE 3HAaHWM II0 Kypcy
«IToxxapHast 0€30MaCHOCTh TEXHOJIOTMYECKUX IPOLIECCOB», MpUOOpETEeHUE
HABBIKOB aHaJIW3a MOKAapHOM OMAaCHOCTH, pa3pabOTKUM TEXHUYECKUX pelIeHUI
IPOTHBOIOKAPHOM 3aIIMTHI, a TaKke 000CHOBaHMS (ITyTEM pacueTa) KaTeropui
IIOMEILIEHUN U 3[aHUN 110 B3PBIBONIOKAPHOM U ITOKAPHOU ONIACHOCTH.

KypcoBoii npoekT no noxapHoit 6€30MacHOCTH TEXHOJIOTUYECKUX MPOIIeC-
COB SIBJISIETCS BaXKHBIM ATAIllOM B OCBOCHUU Kypca. [Ipy BBINOIHEHNH KypCOBOTO
IpoeKkTa OOyYaroIIMIiCT HMEeT BO3MOXKHOCTh NMPUMEHUTh TEOPETHUYECKUE
3HAHUSA K PEHICHUI0O KOHKPETHOM NPAaKTUYECKOM 3aJauyM, CBSI3aHHOM C
pa3pabOTKOM HWHKEHEPHBIX PEIICHUH W PEKOMEHIAMK 10 00eCIICUCHUIO
HOKapHON 0€30IacHOCTH 33JaHHOT'0 TEXHOJIOIMUYECKOTO Mpoliecca.

B xone BBIMONHEHHS KypcOBOTO TPOEKTa OOYYAIOIIMIACS 3aKperuisieT
3HaHus, noixydeHusie B Kypce [IBTIL. IIpu pabote Hag TeMOM OH JOJIKEH:

U3YYUTh TEXHOJOTMYECKUH Mpouecc (TEXHOJOTHYECKYI0 CXEMY, TEXHOJO-
rU4ecKoe 000pyI0BaHNE, PEXKUMBI PaOOTHI U T. 11.);

UCCIIeIOBATh MOXAPHYI0 OMACHOCTh anmaparoB (110 METOJMKE, U3JI0KEH-
HOM B Kypce);

IIPOBEPUTH COOTBETCTBUE TEXHOJOTUYECKOIO 000PY/I0BaHUS TPEOOBaAHUSIM
JNENUCTBYIOIIUX HOPM U ITPaBUIL;

000CHOBATh (pacyeTHHIMU METOJaMH) KAaTETOPUIO TMOMEIICHUS U 31aHUs
I10 B3PBIBOIIOKAPHOM U MOkKAPHOU OMMACHOCTH;

pa3zpaboTarh Mepbl IO 00ECNEYEHUIO MOKapHOU 0€30MacCHOCTH 3aJaHHOTO
TEXHOJIOTUYECKOTO MpoLecca.

KypcoBoii mpoeKT  BBIMOJHSETCA  KaKAbIM  00yYarolumcs
CaMOCTOSITEJIBHO B COOTBETCTBMM C WHIWBUAYAJIBHBIM 3aJaHHEM, B KOTOPOM
YKa3bIBaIOTCA  BOINPOCHL, MOJJIeKAUMe pa3paboTKe 10  KOHKPETHOMY
TEXHOJIOTUYECKOMY IPOILIECCY, anmnaparamM U NOMEMIEHNUIO CBOEr0 BApUAHTA.

1. 3BAJAHUE HA KYPCOBOM ITPOEKT

BapuaHTt KypcoBOro nmpoekTa Jjsi KakJ10ro o0y4arouierocs NHIMBU Ty aJIeH:

ot 00 10 29 — paboTa BBINOJIHAETCS 110 TPOU3BOACTBY OyTaIUEHCTUPOIIb-
HOT'O Kay4yKa;

ot 30 10 49 — paboTa BBITIOIHSAETCS MO LIEXY OKPaCKH U3JEIUN C KpacKo-
IPUTOTOBUTENBHBIM OTACIICHUEM;

ot 50 1o 79 — paGoTa BBINOIHSAETCA 110 IPOU3BOJICTBY CTUPOJIA U3 ATUII-
OcH30:1a;



ot 80 110 99 — pabota BeinoaHseTcs o xpaHeHuto JIBXK B pezepByapHoM
napke npeanpusiTUs.

2. NIPEJACTABJSIEMbBIA MATEPUAI

KypcoBoii mpoekT AOMKEH HUMETh PacYETHO-TNOSCHUTEIIbHYIO 3aIlUCKy
U TI0’KapPHO-TEXHUUYECKYIO KapTy.

Conepxanue 3anucku o0bemMoM 20-25 cTpaHull TOJKHO OTpaXkaTh Clie-
JYIOIINE BOIPOCHI:

1. KpaTkoe onucanue TeXHOJIOTHUYECKOTO Ipolecca.

2. O1IeHKY T0’KapOB3PHIBOOIIACHBIX CBOMCTB BEIIECTB, OOpaIalOIIUXCs
B ITPOM3BO/JICTBE.

3. OueHky nokapoB3pbIBOONIACHOCTH CPEbI BHYTPH aIllapaToB MPH UX
HOpMaJIbHOM paboTe.

4. T1o>xapoB3pBIBOONIACHOCTH allapaToB, MIPHU IKCILTyaTallMM KOTOPHIX BO3-
MO>KEH BBIXOJI TOPIOUMX BEIIECTB HAPYXKY 0€3 MOBPEKIACHUS NX KOHCTPYKITHH.

5. AHanu3 BO3MOXKHBIX MPUYMH MOBPEKICHUS anapaToB; pa3padoTKa He-
00XOIUMBIX CPEJICTB 3aAIUTHI.

6. AHanu3 BO3MOXXHOCTH TOSIBJICHUS XapaKTEPHBIX TEXHOJIOTUYECKUX HC-
TOYHUKOB 32KUTAHUS.

7. Bo3MOXHbIE TyTH pacIpOCTPAHEHUS TTOXKapa.

8. Pacuer kaTeropuu npor3BOACTBEHHOT'O TTOMEIICHUS 110 B3PBIBOIIOXKAP-
HOW U TTOKAPHOM ONaCHOCTH.

9. [NoxxapHO-nIPODUTAKTUUECKUE MEPOTIPUATHS.

BriBoibI.

Jlureparypa.

TUTYnbHBIM JIHCT KypcoBOTO TMpoekTa oopmisercs mo obpasiy (mpu-
noxeHue 1).

Kapra mnoxapHO#l OMAacHOCTH M 3allUThI BHIMIOJHSIETCS B BUJAE YepTEKa
(cm. pazgen 3.9).

3. METOJAMYECKHUE PEKOMEHJALIMUA

AHaNM3 TMOYKapHOH OIMAaCHOCTH TEXHOJIOTMYECKOro Ipolecca (ammapaTos,
MPEyCMOTPEHHBIX BApUAHTOM 3aJIaHMs) ClIeIyeT MPOU3BOJAUTH COTJIACHO METO-
nuke M. B. AnekceeBa, H3ydeHHOH B TeopeTHYeCckoM Kypce. OCHOBHBIE BOIIPO-
Chbl, TIOJJIC)KAIE OTPAOOTKE B KypPCOBOM IIPOCKTE, M PEKOMCHJIALMM IS HX
PELICHUS U3J10KEHBI HUXKE.



3.1. H3y4yeHme TeXHOJOTHYECKOI0 MpoIecca

JlaTh KpaTKo€ ONMCAaHHE TEXHOJOrnyeckoro npouecca. Pazodbparecsa B Ma-
TE€PUAIbHBIX MOTOKAX, U3YUYUTh MOCIEI0BATEIBHOCTh TEXHOJOTUUECKUX ONepa-
nui. YSCHUTH NPOLECCHI, MPOTEKAIOIIUE B TEXHOJOrMueckux ammaparax. [lo-
HATHh WX (PU3UKO-XUMHUYECKYIO CYIIHOCTb. M3yuuTh mapameTpbl (JaBlieHUE,
TEeMIIEpaTypy, CKOPOCTHU, PACXOJbl), IPU KOTOPHIX OCYIIECTBISIOTCS MPOLIECCHI
B TEXHOJIOTUYECKUX amnmnaparax. JlaTh XapakTepuCTUKY anmnapaTosB.

3.2. OueHkKa MOKapoOB3PHIBOONACHBIX CBOMCTB BelIeCTB,
oOpamawumuxcsa B NpOU3BOJACTBE

[Tonw3ysice cpaBouHbIM nocobueM [8, 9, 10], cienyer yCTaHOBUTH MOXKa-
POB3PBIBOOIIACHBIE CBOMCTBA BEUIECTB U MATEPUATIOB, & UMEHHO:

IUTSL JKUJIKOCTEN — XUMUYECKUI COCTaB, TEMIEPATypy KUIMEHUS, INIOTHOCTh
KUJIKOCTU U €€ MapoB, TEMIIEPATYPY BCIIBILIKH, TEMIIEPATYPHBIE U KOHLEHTPA-
IHUOHHBIE TPEAEIbl PAaCIPOCTPAHECHUS IUIAMEHH, TEMIIEPATYPY CaMOBOCILIaMe-
HEHUs, CKIIOHHOCTh K CAMOBO3TOPaHUIO, CIOCOOHOCTH K 3JIEKTPU3ALINH, TEIUIOTY
CropaHus, TOKCUYHOCTb, TyIIAIIUE CPEACTBA;

JUISl Ta30B — XUMUYECKHM COCTaB, MJIOTHOCTh, KOHLIEHTPALIMOHHBIE Tpee-
Jbl PaCHpOCTPAHEHUs IUIAMEHHU, TEMIEPaTypy CaMOBOCIUIAMEHEHHUS, TEIUIOTY
CropaHusi, TOKCUYHOCTb, TyIIAII1e CPEACTBA;

JJIsL TBEPJIBIX BEILIECTB — XMMHUYECKUN COCTaB, TEMIIEpATypy CaMOBOCILIA-
MEHEHHUS], CKIIOHHOCTh K CaMOBO3rOPaHUI0, TEIIOTY CIOPaHHUsl, CKOPOCTh TOpe-
HUS, TOKCUYHOCTh MPOJYKTOB TEPMUYECKOTO PA3IOKEHUSI U TOPEHHUS], CIIOCO0-
HOCTh K IUJIABJICHUIO IIPU HAarpeBaHUU U TOPEHUH, OTHETYIIANINE CPEACTBA (115
IIBUIM YKAa3aTh BEJIMYMHY HWKHETO KOHLEHTPALMOHHOIO MpeJeNia pacipocTpa-
HEHUS IJTAMEHH ).

[Ipu ommcanuu MOXKapOB3PHIBOOMACHBIX CBOMCTB BEIIECTB (MarepuanoB)
HEOOXOJIMMO BBINIMCATh W3 CIPABOYHBIX MOCOOWN ATHU CBOMCTBA, OIPEIACIUTH
HauOoJIee 0KapOOIacHbIE BEUIECTBA (MaTepualbl), CAeNaTh KPATKUIl BHIBO/I.

3.3. OneHkKa nmokapoB3pbIBOONACHOCTH Cpeibl BHYTPH allllapaToB
NPH UX HOPMAJILHOM padoTe

B TexHonoruueckoil cxeme MOryT ObITh anmapaTbl C TOPOYUMH KHUIAKO-
CTSIMH, [IPUYEM YPOBEHBb KUIKOCTU MOXKET U3MEHATHCS MPU HAMOJHEHUH WIIU
pacxojie nmpoaykra. MoryT ObITh amnmapaThl, MOJHOCTHIO 3alOJHEHHBIE KUIKO-
CThIO (HampuMmep, Hacochl, TPyOONpOBOABI), ammaparbl ¢ TOPIOYUMH Ta3aMu
U annaparbl, BHyTPU KOTOPBIX HAXOMASITCS OJHOBPEMEHHO Troproyas >KUAKOCTb
u ra3. [loaroMy BHauasne cienyer BbISICHUTh, €CTh JIA allapaThl C NIEPEMEHHBIM
YPOBHEM roproueit )KMJIKOCTH. DTO 00BIUHO pe3epBYyaphl, BEPTUKAIbHbBIE U TOPH-



30HTaJbHbIE €MKOCTH, MEPHUKH M JpYyTrHe MoAoOHbIE MM amnmaparbl. B Takux
anmnaparax HaJ HOBEPXHOCTBIO >KMJIKOCTH BCErJa €CTh MapOBO3JYIIHOE IPO-
CTPaHCTBO, KOHIICHTPAIUS MTAPOB B KOTOPOM MOXKET OBITh HMKE HUXKHETO IIpe-
Jiesia paclpoCTPAHEHUs MJIaMEHU (BOCIUIAMEHEHHUs), B MpeJenax BOCIUIAMEHE-
HUs (B3pbIBa) MJIM BBILLE BEPXHErO IMpejesia paclpOoCTPaHEHUs MIaMeHu (BOC-
iaMeHeHus1). B3pbIiBoonacHass KOHUEHTpAalKs NapoB B NapOBO3AYLIHOM 00be-
Me arrmapaTa Ipu HOpMajbHOUM paloueil Temneparype oOpa3yeTcsi IpU BbITIOJ-
HEHUU YCIIOBUSL:

tan <ty < tn, (1)

TH€ lun U ty; — HUOKHUN ¥ BEPXHUN TEMIIEpaTypHBIE MPEIEbl pacpoOCTpaHe-
HUS TJIAMEHHU, COOTBETCTBYIONINE HUKHEMY M BEpXHEMY KOHIIEHTPAIIMOHHBIM
IpeJenaM pacnpoCTpaHEHUs IUIAMEHH;  f, — paboydas TeMIepaTrypa KUIKOCTH.

Pe3ynbpTaThl OIEHKM IMOXKApHOW OMACHOCTH IIeJecO00pa3Ho O0(pOPMHUTH
B BUJIC TAOIHUIIBL.

Cremyer Tak)e TOKas3aTh, KaK OyJeT M3MEHATHCS KOHIICHTpAIUs TapoB
BHYTPH ammapaTta IpH IMOHMKCHUH YPOBHS KUIKOCTH (B Iepuoj e€ pacxoja),
KOTJa B anmapar HauHET MOCTyNaTh CBEXKHUI BO3IyX Yepe3 IbIXaTeIbHYI0 TPYyOy
U pa30aBIATh MAPOBO3AYIIHYIO cMech. Eciii B ammapare B Kakue-TO MEPHOJIbI
o0OpasyeTcst B3pbIBOONIACHASI KOHIICHTPAIUS, OMTACHOCTh €€ MOKHO TIOJTBEPIUTH
pacdy€éToM BETMYUHBI TaBIICHUS, KOTOPOE 00pa3yeTcs MpU B3phIBE, U BHYTPECHHE-
r'0 HaIlpsDKEHUS B CTEHKE COCY/Ia.

Benmnunna naBiaeHus, 00pa3yromerocs mMpu B3pbIBE, MOXKET OBITh OINpeJIe-
JieHa 1o gopmyie:

T\ m)
pmp:pp(T (ﬂm/jl 2)
Ha‘I) n

TNl Pwsp U Pp — KOHEUHOE JIABJICHHWE B3pbIBA W HaudalbHOE pabouee JaBiIeHUE
B arnmapare nepes B3pbIBOM; Tusp U Tiay — TEMIIEPATYpA MPOAYKTOB TOPEHUS MPH
B3pbIBE W HadalbHAs TEMIIEpaTypa TOprYeii CMecH; m, n — KOJTUIEeCTBO MOJIEH
B MPOJIYKTAaX TOPEHUS U B UCXOAHOU CMECH (OIpEAeseTcs MO YPaBHEHUIO pe-
aKI[MHU TOPEHUS ).

Cnenyer MOCMOTpETh, MPEAYCMOTPEHA JIM 3aIliTa MPOTHUB 3TON OMacHO-
CTH, Y, €CJIM TaKOBOM HET, PEIIUTh, CIACAYET JIM MpeJylarath Kakue-Imodo Mepo-
npusATHS ISl TIpeAoTBpamieHuss e€. Ecim aBTop KypcoBOTro MpoeKTa MPUIET
K 3aKJIIOYCHUIO0, YTO HEoOXOoaMMa 3aIluTa aIapara HHEPTHBIM Ta3oM, Tpelye-
MO€ BpeMs TIPOyBKH arapaTa HHEPTHBIM Ta30M OIpeAeseTcs mo hopmyie:

T _K 1
g lnl—TK ) 3)

3

. 3
rae V —cBoOoaHbl 00BEM armmapara, M™; ¢ — pacxoJl MHEpTHOIO raza, M’/c;



(x — TPEICTHHO-JOMYCTHMAs KOHIICHTPAIUS TOPIOYETO BelecTBa (Ta3a Win Ia-
pa) B amnmapare, 00. 10J4; (Ox MOKET ObITh OIIpeiesieHa o popmyJie:

Ok = (PHH/ 20 , 00. J0JIN (4)

Ecnu annmapatel win TpyOOIPOBOIbI TOJHOCTHIO 3aII0JIHEHBI JKUJKOCTHIO, B
HUX HET MMapoBO3AYIIHOTO 00bEMa M, CIEIOBATEIbHO, B HUX HE MOTYT 00pa3o0-
BBIBAaThCS B3PBHIBOONACHBIE KOHIIEHTPALUH (KpOME NEPHOJOB MMyCKa U OCTAHOB-
k). Eciu B ammapatax HaxoAMWTCS TOPIOYMM Ta3, a TAK)Ke, €CIU B alrapare
¢ JIBX unu 'K naBneHue BbIIIe WK HIDKE aTMOC(EPHOTo, OlleHKa TOPHOYECTH
BHYTPEHHEUW cpeibl MPOU3BOJUTCS CPAaBHEHUEM BEJIMYMHBI paboyell KOHIICH-
Tpaluy ra3a ¢ KOHUEHTPAUUOHHBIMH MPEETIaMU PACIIPOCTPAHEHUS IIJIAMEHH

Ou < Qp < Qs (5)

I71€ Py U Py — COOTBETCTBEHHO HMKHUN M BEPXHUU KOHUEHTPALMOHHBIE MpeJie-
Jbl PAaCIpPOCTPAaHEHUsl IUIAMEHU; @, — paboudas (pakTuyeckas) KOHLEHTpALUs
rOpIOYEro rasa Wiy napa.

Korna anmapatel 3amoiHeHbl razaMd  WIKM napaMd 0e3 HaluuMs BO3ayXa,
TO paboyvasi KOHIIEHTpAIlUs ra3a Wiy napa B anmnapare Oyzaet pasHa 100 %. Cie-
JOBAaTEJIbHO, OHA IMPAKTHMYECKU BCEI/a BBIIIE BEPXHET0 KOHIEHTPALIMOHHOIO
npenensa paclpoCTpaHEHUs IUIAMEHH, T.€. ONACHOCTh B3pbIBa (B3pbIBOONACHAs
KOHLEHTpalus) orcyTcTByeT. OgHaKO OHA MOKET BO3HHMKATh B MEPHUOJbI OCTa-
HOBKH U ITyCKa;

Ecin anmapatbl 3aroiHeHbl KUIKOCTBIO U CKUKEHHBIM TOPIOYUM Ta30M,
OMACHOCTb CPEJIbl HAJI0 OLEHUBATDH TaK )K€, KaK JUIsl allapaToB C HAIUYHUEM TIa-
30B. Eciin B anmaparax (HampuMmep, CyIIMJIKaX, OKpacOYHbIX Kamepax W T. II.)
MUMEETCS CMECh BO3AYyXa C HACBIIICHHBIMU WJIH NEPETPETBIMHU MApaMH, OLEHKY
B3pPBIBOONACHOCTH BHYTPEHHEH Cpenbl CleAyeT MPOU3BOAUTH HE MO TEMIIEepa-
TYpHBIM TIpeJiejaM paclpOCTPAHEHUs IJIaMEHH, a MyTEM CPaBHEHUS JEHCTBHU-
TEIbHOW KOHILIEHTPALMK MAapOB C HWKHUM KOHILIEHTPALMOHHBIM MPEJEIOM pac-
OpOCTpaHEHUs MIaMeHu. Eciau KOHUEHTpalusi OKa)keTcs B Mpenernax pacipo-
CTpPaHEHHMH TUIAMEHH, CIIEYET NPEJI0KUTh MEPhI, 00ECIIEUNBAIOIINE CHUKEHUE
KOHLEHTpAIMH 10 0€301aCHBIX MPEIEIOB.

Mepsl noxapHoOM npo(HIIaKTUKK ONMCcaHbl B padortax [4, 5,6].

3.4. Ilo:kapoB3pPHIBOONACHOCTH ANNIAPATOB, NPHU IKCILIYyATALUH
KOTOPBIX BO3MOKEH BbIX0/I TOPIOYMX BelleCTB HAPYIKY
0e3 MoBpeKICHUA UX KOHCTPYKIUH

K HazBaHHBIM ammapaTaM OTHOCSITCS: anmaparbl ¢ IEPEMEHHBIM YPOBHEM
KUAKOCTH («IbIIIAIINE»); aNMapaTbl ¢ OTKPHITOM MOBEPXHOCTHIO UCHAPEHUS;
armaparsl EPUOIMYCCKHU IEHCTBYIOLLIE, AMMAPATHI C CATTbHUKOBBIMU YIUIOTHCHHSMI.



Crenyer onpenenuTb, UMEIOTCSA JIM TAKHUE aIlllapaTbl B TEXHOJOTMYECKOU
CXEME.

Anmnaparsl ¢ NEPEMEHHBIM YPOBHEM KHUAKOCTU. IIpexne Bcero, HyX HO
yKa3arh, SIBISETCS JU BbIOPOC MapOBO3IYIIHOW CMECH Y€pe3 bIXaTEeIbHYIO TPY-
Oy mnoxapoB3pblBoONacHbIM. KoOHIIEHTpalus NapoBO3IYIIHOW CMECH MOXKET
OBITH B3PHIBOOIIACHOM, €CITM BBIMOJIHAETCS YCIOBHE:

®s = Qun (0)

TJIe (Os — KOHIIEHTpPAIIM HACBIIIEHHOTO TIapa nmpu padbodeit Temmneparype Ku/-
KOCTHU, onpejiensieMast mo hopmyJie:

¢y =PFs (7)

b
Pp
TJIe ps — JIaBJIEHWE HACBIIMIEHHOTO Tapa >KUIKOCTH mpu pabodeil Temmeparype,
[Ta; p, — pabodee naBieHHEe MapoOBO3AYIIHOW cMecH B ammapare (aOCONIOTHOE
JABJICHHE B TCPMETHYHOM aIlllapaTe HIIH aTMOC(HEPHOE MABICHUE Papy B <«JIbI-
mamem» amnmnapare), Ila.

Ecnm BBIOpOC TapoB omaceH, CleAyeT ONpeIeInuTh, Kakoe KOJIMYECTBO ITa-
pOB OyJET BBIXOJUTh HAPYXKY 3a OJIMH ITUKII «OOJIBIIIOTO» MU «Majioroy JIbIXa-
Husa. KonmwdecTBO mapoB, KOTOpOE€ MOXKET BBIMTH M3 alllapara 3a OWH ITHKIT
«OOJBIITOTOY» ABIXaHUS ONpeesaeTcs: 1o hopmylie:

M
e (8)

rae Gp — KOJIMYECTBO BBIXOJAIIMX MApPOB W3 3aMOJHEHHOTO >KUJIKOCTBHIO arla-
paTa, KI/IHKI; Vi — 06bEM SKUIKOCTH, MOCTYIAIOMEH B aINapar, M°; Pany — aT-
MocepHoe nasnenue, [la; 7, — pabouas Temneparypa xugkoctu, K; ¢, — KoH-
LEHTpALMs TapoB KUJIKOCTU B amrmapare, 00. Aoiu; M — MoJeKyisapHas Macca
KUIKOCTH, Kr/kMonb; R = 8314,31 [x/(kmonb-K) — yHUBepcanbHasi rasoBas
MOCTOSTHHAS.

KonuyectBo mapoB, KOTOpoe€ MOXXET BBIWTH M3 amnmapara 3a OJIUH UK
«MaJIOTO» JIBIXaHUS ompeensieTcs mo Gpopmyie:

B (1-0 _1—(1)\ o M (9)
GH_VCBpaTM " H2| "
1 T, jl—(pn R

1

G, =V, Py [0)

p

rae Gy — moTepu mapoB MPU «KMAJIOMY JTBIXaHWH, KT; Vs — CBOOOMHBINH 00BEM
(06beM MMapOBO3IYIIHOM CMECH), M°; P U Py — KOHIIGHTPALHS IAPOB B CMECH
B HA4aJIe ¥ B KOHIIE JIbIXaHUsI COOTBETCTBEHHO, 00. 10u; 71 u 7> — Temmepary-
pa mapoBO3AYIIHON CMECH B HAYaJIe U B KOHIIE JBIXaHUS COOTBETCTBEHHO, K;



@, — CpPeIHss KOHICHTPAIKSA apOB B CMECH, BEJTUYMHA KOTOPOH OIpeIeisieTCs
o gpopmyiie:

(pn 1 + (PHZ
[0 :T, 00. 1omu; (10)

3
P — INIOTHOCTb KOMIIOHCHTA CMCCH, KI/M”.
O0beM JKUAKOCTH B alMapaTre MOKHO OIIPCACINTDL U3 BBIPAKCHUA!

V)KZS'Van, (11)

TJI€ € — CTEIIEHb 3aII0JIHEHUS alnapara > KUJAKOCTbIO; Vay — re€OMETPUUECKUN
00beM armapara, M .

OO6BeM B3pBIBOOMACHOM 30HBI BOJIM3M MECTa BbIX0/1a MapoB (ra3za) onpeje-
asieres o hopmyie:

VBOK :_*Kﬁ ) (12)

rie  Viox — 00bEM B3PHIBOOIACHOH 30HBI, M} (pf{ — HIDKHUM KOHIICHTPAIMOH-
HBIH IPEIeN PaCIPOCTPAHEHHS [IAMEHH, KI/M".

3aTeM creayeT caenaTh OONIMH BBIBOJ (C YUE€TOM IOKapOB3pHIBOOTAC-
HOCTH COOPYKEHHH, JKOHOMUKHA W OIACHOCTH BBIOpOCA MapoB ISl OKPY’Karo-
IIe# cpeibl), BBIICHUTh MEPbI, IPUHATHIC JIJIsI CHIDKCHUSI YKa3aHHOW OTMAaCHOCTH,
U, €CJI UX HEJ0CTATOYHO, PEKOMEH0BATh JOTOJIHUTENbHBIC (CM. [4, 5, 6]).

3.5. AHa/Iu3 NPUYHH MOBPEKICHUS ANNAPATOB,
pa3padoTka He0OXOAUMBIX CPEACTB 3AIIUTHI

AmnmapaTsl ¥ TpyOOIPOBOIBI MOTYT MOBPEXAATHCS OT 00Opa30BaHUsl TMOBBI-
IICHHBIX MMPOTUB HOPM JIABJICHUI; TIOSIBJICHUS TUHAMUYECKUX BO3JCHCTBUI; 00-
pa30BaHUs BBICOKHMX TEMIIEPATYPHBIX HANPSKECHUN B MaTEpUAIE CTEHOK WIIH
OT U3MEHEHMUS NPOYHOCTHBIX CBOMCTB Marepuaia B PE3yibTaTe BO3IECUCTBUSA
BBICOKMX M HU3KHX TEMIIepaTyp; KOPPO3UH MaTepuaia CTCHOK WX 3po3uu (Me-
XaHUYECKOTO UCTUPAHUS CTEHOK).

DTy oOlyl0 CXeMy aHajiu3a MPUYUH TMOBPEKJICHUN CIylIaTeNlb JIOJHKEH
IIPUMEHUTh K KOHKPETHBIM anmnapaTraM CBOErO BapHaHTa KypCOBOTO IPOEKTa,
IpUYEM MOXHO UITH JBYMSI MyTsIMU: JTUOO BCE BBISBICHHBIC IPUYMHBI MTOBPEK-
JEHUW anmnaparoB paccMaTpUBaTh I KaKJIOrO amrapara CBOEro BapHaHTa 3a-
JaHus, TM00 KaXIyI0 TPUYMHY TOBPEKACHUN paccMaTpUBaTh JIJIsl BCEX ammapa-
TOB, a 3aTEM NEPEXOJIUTH K CIEAYIOUIEN IPUUNHE.

He3aBucumMo ot M30paHHOIrO MyTH JOJDKHBI MpEjIararbCsi COOTBETCTBYIO-
IIME MEpHI 3allUThl OT BBISBICHHBIX MOBpEXAcHUN. B kauecTBe mpumepa pac-
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CMOTPHUM CXEMY, KOT/Ia Ha3BaHHBIC MPHYUHBI TOBPESIKICHUN PacCMaTPUBAIOTCS
NPUMEHHUTEIBHO KO BCEM aIlliapaTaM BapuaHTa KypCOBOTO ITPOCKTA.

O0Opa3oBaHne NMOBBINIEHHOT0 JaBjeHHs B anmapatax. [Ipu uccieqoBa-
HUHM BO3MOYKHOCTH 00pa30BaHUSs MOBBIIICHHOTO JIaBJICHUS B armapaTax CJIeIyeT:

1. YCTaHOBHTD, €CTh JIM MPUYHMHBI, IPHUBOJAIINE K HAPYIICHUIO MaTepH-
anpHOrO OanaHca (yBETHMYCHUE MPOM3BOJIUTEIHLHOCTH HACOCA, HEHCIPABHOCTH
peIyKTOpa, YBEIUUYCHUE NHTCHCUBHOCTH 3aKauku, 0Opa3oBaHHe MPOOOK B pac-
XOJHOHM JIMHUH, YBEJIUYCHUE COMPOTHUBIICHUS IbIXATCIbHON JMHUW, YMEHbIIIC-
HHE PacxXo/a MPOIYKTa MOTPEOUTEIeM NP HEU3MEHHOM €ro MOCTYIUICHUH, IIe-
PEKPBITHE PACXOTHBIX JIMHUW 3aJIBUYKKAMHU, TICPEIIOJIHEHUE €MKOCTSH MpHU OT-
CYTCTBUW TICPEIMBHBIX JMHUK WM aBTOMATHKU | T. 1.). Ecimu kakue-mu6o
U3 3TUX TPUYUH MOTYT UMETh MECTO, UX HAJ0 yKa3aTh B pabOTEe W IMOSCHHTH,
0YeMy UMEHHO TH MPUYUHBI XapaKTEePHBI JJIs JAHHOTO CTydasi.

[TpupamieHue naBjcHHS B ammapare NPy HAIMYUK B HEM OTJIOKCHUU WM
poOOK ompeenseTcs o GopmyIe:

Ap = (\M/d)pu’/2, (13)

rae A — KodDPUIUEHT TpeHHs NP JABUKEHUU MPOAYKTa 1Mo Tpyode; d — nua-
METp TPYyObI; p — TIIOTHOCTh BEIIECTBA; U — CKOPOCTh MOTOKA; [/ — AMMHA TPY-
OompoBoja.

2. YCTaHOBUTb, MOTYT JIM OBbITh SIBJCHMSI, BHI3bIBAIOIIME MOBBILICHUE TEM-
HepaTypHOTO pexkrMa paboThl ammapaTa (TOBBIIIEHHE TEMIIEpaTypbl MOCTY-
MAlOIIEeTo B amnmapaT BElIeCTBa, MOBBIIICHNE TeMIIepaTyphl MOA0TPEBa anmapara,
yXyALIEHUE Mpolecca OXJIaXKICHUS almapara, YBeIUYeHUE CKOPOCTHU JK30Tep-
MUYECKHX peakluui u T.1.). Ecau kakue-mubo u3 3TUX SBIECHUI peaJbHO MOTYT,
UMETh MECTO, UX CJeIyeT yKa3aTb. lIpum 3TOM MOXXHO TOKa3aTh PacueToM,
Ha KaKyl0 BEJIMYHMHY MOKET MOBBICUTHCS JAaBJICHHE B MOJHOCTHIO 3aIOTHEHHBIX
anmapaTtax ¢ XUAKOCTSIMH WU CKIDKEHHBIMH Ta3aMU MPH TMOBBIIICHUN TeMIIe-
paTypsl Ha OIPEICIICHHYIO BETHUNHY:

B=3a 4y,
BC)K

e f — KO3 HUIHEHT 00BEMHOr0 PacIUpeHus KUAKOCTH, K'; fue — KOIDDH-
LHEHT O0OBEMHOTO CXaTHs skuakoctd, I1a'; o— KodD(HUHEHT IHHEHHOro
pACIIMPEHHs] MaTepHana CTEHOK ammapara, K'; Af — u3MeHeHHe TeMIepaTypbl
B anmnaparte, °C.

OGiee gaBneHue B anmnapare OyJeT:

Ap = (14)

Pobu = Ppab +Ap, (15)

TZI€ Ppas — pabouee (HauaiabHOE) JaBlEHUE KUIKOCTH B ammapate, MIla; Ap —
npupainenue nasienus, Mlla.

11



Y cTaHOBUTH, MOXKET JI OBITH SBJICHUE, MPUBOJSIICE K HAPYIICHUIO HOP-
MaJIbHOTO Mpoliecca KOHJEHCAINU apoB (YMEHBIIEHNUE WK MPEKpaIleHUE M0-
a4l OXJIAXKJAIOIIEH cpesibl, 3arpsi3HEHUE TEIII000MEeHHOM noBepxHocTH). Ecnu
ATO SIBICHUE MOXKET UMETh MECTO, PACCMOTPETh €ro M OMNPESIUTh BEIUUYHUHY
npupanieHus JaBjieHus no hopmyiie:

Ap :po- (XG T , (16)
100V .. p,

rae Ap — npupalleHue AaBieHus B cucteme, [la: o — cTeneHb MOJHOThI KOH-
neHcanuu napos, %; Gn — IPOU3BOJUTEIBHOCTh MO Mapy, KI/c; T — MPOJI0JIKH-
TEJBbHOCTh HApYLICHUS Mpolecca KOHAEHCAUUMU NapoB, C; po — JABICHHE OK-
pyxatomeir cpenpbl, I[la; Ve — cBOOOMHBIH 00BEM ammapaTa WM CHCTEMBI,
M’; pi — IUIOTHOCTb MApPOB SKUAKOCTH IPH TEMIEPATYpe U IABICHHH B aIlla-
parte, Kr/M’.
3. YcraHoBUTh, MOTYT JIU OBITh NPUYMHBI, MPUBOJAIIME K MOMAJIaHUIO
B BBICOKOHArpEThIE anmnaparsl JErKOKUIAIINX KUAKOCTEW. ECIM 3TO BO3MOXKHO,
OOBSCHUTH W TIOATBEPIUTH PACYETOM, K KAKUM MOCIIECTBUSIM 3TO MOXET MPH-
BecTu. [Ipupaienue naBiieHUs NMpU MONAAAHUKU B BBICOKOHAIPETHIE amIlapaTrhl
JIETKOKUTISIIUX KUJKOCTEH onpeensiercs o hopmyre:
m-(tp+273)

Ap =0,082-p, e 3 (17)
r€ m — Macca HU3KOKHUIISIIIEN KUJIKOCTH, MTOMABIIEH U UCIIapUBILIEKCS B ara-
parte, Kr; f, — paboyast TeMIieparypa B BbICOKOHArpeToM ammapare, “C; M — Mo-
JIEKyJIsIpHAsi Macca KUJIKOCTH, TIOTABIIeH B anmapar, KI/KMOJIb.

Ecnu  noxazanmu, 9To BO3MOXKHO OOpa3oBaHME TMOBBIIIEHHOTO JABJICHUS
B almapare, TO CIEAYET MPOBEPUTH, 3aAIIUILICH JIA OH MPEIOXPAaHUTEIIbHBIM
KjanaHoM. Eciiv kimamana HET, OnpeaeanTh HEOOXOIUMYIO TIOMAas €ro cede-
HUs 110 hopmyre:
7,141-1074-G, .,

F= , 18
(P'B'\/(pcp_psx)'pt ( )

rae F — HeoOXoauMas TUTOIIA(b IPOXOJHOTO CEUCHUS MPYKUHHOTO TpeaoxXpa-
HHTEIBHOTO KIanaHa, M, Gmax — MAKCUMAIIbHAS IPOM3BOAUTEIPHOCTD KIIATIAHA
10 MMapoTa30BOM cpefe, KI/c; ¢ — K03 PHUIMEHT pacxoaa cpesl uepe3 KiaraH;
Pep — M30BITOUHOE aBlIeHHE cpabaThIBAaHMS KIIANAHA; Pux — U30BITOYHOE JIaBIIC-
HHE 3a MPEAOXPAHUTEIBHBIM KJIAITaHOM; Pt — IJIOTHOCTH CPE/IbI.

Wnu onpeienuTh MaKCUMAaIbHYO MPOM3BOIUTEIBHOCTD TPYKHHHOTO TIpe-
JOXPaHUTEIBHOTO KJIallaHa o Mapora3oBoi cpejie 1o popmyie:
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Gmax :19410(‘F1<B\/(pcp _pr)pt ) (18a)

rae o — ko3¢ duimeHT pacxona; F— dakTuueckas miomaab IPOXOJHOTO ce-
YyeHHs KilalaHa:

F=0,785d.> , M’

rjae d. — IMaMeTp CoIuia MPEAOXPAHUTEIBHOTO KiIamana, M; B — k03 uIieHT,
OPUHUMAEMBIM 10 Tabnuie M.6 TmpuiiokKeHus 2; I KUJIKOCTEeH (ecnu yepe3
KJIamaH BBIXOJUT KUAKOCTH) OH MPUHUMAETCS PaBHBIM EAMHHIIC.

OoOpa3oBanne JMHAMHMYECKHX BoO3JeiicTBUil B anmaparax. [Ipu uccre-
JIOBaHUU BO3MOXKHOCTH 00pa30BaHMs THHAMUYECKUX BO3/ICUCTBUI B ammapaTax
HEOOXOIUMO BBISICHUTE:

MOTYT JIi OBITH OMACHBbIE BUOpAINH;

MOTYT JI1 OBITh TUAPABINYECKUE YIaphl U MO KakuM npuunHam. [lpuparie-
HUE JIaBJICHUS B TPyOOIPOBOJIE MPHU MOTHOM THAPABIUIYECKOM yAape OMpPEeaeIis-
ercs o popmyine H. E. XKykosckoro:

Ap = c-Aw-py (19)

IJI€ ¢ — CKOPOCTh PaclpOCTPaHEHUs YAAPHON BOJIHBI,

c= /E_m+ (20)
pt \/1+E>xd

rae d — BHYTpeHHUHN AuaMeTp TpyOOomnpoBoAa; s — TOJNIIMHA CTEHKH TPYyOOIpo-
BOJa; £ — MOIyJib yIPYrOCTH MaTepuaia TpyoornpoBoa; Eyx — MOAYIb yHpyro-
CTH KUJIKOCTH (BeIMYMHA, oOpaTHas Kod(PUIMEHTY OOBEMHOr0 CXKaTHs
HKUTKOCTEH Pex).

CKOpOCTh pacnpOCTpaHEeHHsI YAAPHOW BOJIHBI MOXKET OBITh TaKXe OINpe/e-
neHa (1Mo BeIOOpyY ciymiarensi) no ¢popmydie:

L1 21)
pt.ch 1+d_ E-s ’
.ch

1€ Pex — KOAQPUIUEHT 00BEMHOTO CXKATUSI )KUIAKOCTHU IJIOTHOCTh  KUJKOCTH;
A® — yMEHbIIIEHHE CKOPOCTH JBMXKEHHUSI )KUJIKOCTU B TPyOOIpPOBO/IE, M/C,

Cc=

A® = Onay — Okon,

TJI€ Wyau U Wgon — HAYATBHASI K KOHEUHASI CKOPOCTH JIBIDKCHHSI TIPOAYKTA B TPY-
OompoBoie, M/¢; (4aCTO Wxon =0).
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OOpa3oBanue TeMIepaTypHbIX HANPSZKEHWH WIH yMEHbLIEHHE MPOY-
HOCTHBIX CBOIICTB MaTepuaJia CTeHOK ammaparoB. [Ipu ucciegoBaHuu BO3-
MOKHOCTH 00pa30BaHUs TEMIIEPATYPHBIX HAMPSHKEHUN UM YMEHBIIICHUSI MPOY-
HOCTHBIX CBOMCTB MaTepuajia CTCHOK armnapaToB CJIeAyeT YCTAaHOBUTH:

— €CTh JIM B amnmaparax *eCTKO COeJIMHEHHbIe KOHCTPYKIWHU (Hampumep,
KOXXYXOTpyOUaThle TETUIOOOMEHHHMKHU JJIMHOW Oojee 2 M, JKECTKO 3aKperieH-
HBIE, TPYOOIPOBOIBI U T.11.);

— €CTb JIU TOJICTOCTEHHBIE annapaThl;

— MOTYT JIM Ha MaTepuaj CTEHOK anmnaparoB (B JaHHOM cilydae) JAeMCTBO-
BaTh BBICOKHE TEMIEpATyphl (HampuMmep, TeMIepaTypsl miaMeHu nedeit). Eciau
Takasi yrpo3a HMEETCS, OINPEIEIUTh pacueToOM TeMIepaTypy CTEHKH arlapara
B MECT€ BO3MOXHOTO Mporapa):

— MPEACTABISIET JIM OMNACHOCTh JEHCTBHME HM3KHUX Temieparyp (MHUHYC
30 °C u HuKe) Ha amnmapaTsl, pasMElIeHHbIE Ha OTKPBITHIX IUTOMaaKax. Eciu
arnmnapathl BBINOJHEHbl U3 Marepuana CT. 3 KUIAIIKMX MapTEHOBCKUX ILIaBOK
U HE UMEIOT TEIJION30JISIUHU, PEJI0KUTH COOTBETCTBYIOIIYIO 3AIIUTY.

Ilpn wuccienoBaHMM NPUYMH, NPUBOASIIIUX K XMMHYECKOMY HM3HOCY
Marepuasa (KOPPO3UM), CIEAYET YCTAHOBUT:

— 005amaeT JM KOPPO3MOHHBIMU CBOMCTBAMHU TMPOIYKT, HAXOSAITUICS
B alllapare;

— HMMEET JIK MPOJAYKT B CBOEM COCTaBE€ KOPPO3UOHHBIE NMPUMECU: CEPHU-
CTbIE COCIMHEHUSI, XJIOPUCTHIE COJIM, KUCIIOTHI U JIP.;

— MOXET JIU IPOJIYKT, B3aUMOJICHCTBYSI C BOJIOU, pa3iararbcsi ¢ oOpa3oBa-
HUEM CJIa0bIX KUCTIOT.

ITo BceM BBISBJICHHBIM XapaKTEPHBIM TMPUYUHAM ITOBPEKIECHUM ClIeTyeT
MPOBEPUTH HAJIMUKE CPEJICTB 3AIIUTHl U MPHU HEOOXOIUMOCTH MPEIJIOKHUTH J10-
MOJTHUTEJIbHBIE.

3.6. AHa/IM3 BO3MOKHOCTH MOSIBJICHUS XaPaKTEPHbIX
TEXHOJOTHYEeCKNX HCTOYHUKOB 3AKUTaHUSA

[Ipu BBIICHEHUU BO3MOKHOCTH TMOSIBJICHUSI TEXHOJIOTMYECKUX MCTOYHUKOB
3a)KUTAHUS CIIEIYET:

— YCTaHOBUTb, €CTh JIM HA JIAHHOM MPOU3BOJICTBE amlmnaparsl, paboTa KOTo-
PBIX CBSI3aHA C UCIIOJIB30BAHUEM OTKPBITOTO OTHS, HAIPUMED, TPyOUaThIe TeUH,
OTHEBBIE PEAKTOPHI U T.N. PaccMOTpeTh, KaK OHU PACTIOJIOAKEHBI 10 OTHOLIEHHUIO
K COCEIHMM ammaparamM, MpPeIyCMOTPEHBI JIMW MEPbI, MCKIIOYAOIINE KOHTAKT
rOprOYMX BEIECTB ¢ (pakesiaMu IJIaMEHU MpU aBapusix Ha ycTaHOBKe. Eciu oT-
CYTCTBYET 3alllUTa WA O HEW HET CBEACHUMN, IPEJIOKHUTD €€;
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— YCTaHOBUTb, €CThb JIM ONACHO HArpeTble ITOBEPXHOCTH alllaparos, T. €.
NIOBEPXHOCTH, TEMITEpATypa KOTOPBIX MpeBbimaeT 80 % temnepaTypsl caMOBOC-
IUTAMEHEHUS BELIECTB, OOPAIIAOIINXCS B IPOU3BOCTBE;

— BBISIBUTBH, MOXET JIM UMETh MECTO OIACHOE TEIUIOBOE IPOSIBICHUE XUMH-
YECKUX PEaKLUii; HAIMYUE B alliapaTax BELIECTB, HAIPETBIX 0 TEMIEPATypHl,
IIPEBBIIANOIIECH TEMIIEPATypy UX CaMOBOCIUIAMEHEHHMsI; HAJIMUNE BEILECTB WU
OTJIOKEHUN Ha CTEHKax, CIOCOOHBIX CAMOBO3rOpaThCs IPHU CONPUKOCHOBEHUU
C BO3IYXOM, a Tak)K€ CIHOCOOHBIX BOCIIAMEHSTHCS MPU B3aUMHOM KOHTAaKTeE,
KOHTAaKTe ¢ BO31YXOM WM IIPU COIPUKOCHOBEHUH C BOJIOM;

— yKa3aTb, KaKue MEPONPUATHUS CIEAYET OCYIIECTBUTh, YTOOBI UCKIIOUYHUTD
M0100HBIE HCTOYHUKHU 3aKUTAHUS;

— BBISIBUTh BO3MOKHOCTh 00pa30BaHUsl ICTOYHUKOB 3aKUTAHUSL OT TEILIO-
BOT'O INPOSIBIICHUS] MEXaHUYECKON DHEPTUM; NIPU HAIMYMKM KOHBEMEPOB, arapa-
TOB C MEIIAJIKaMU, [TPU UCIIOJIb30BAHUU CKPEOKOBBIX MHCTPYMEHTOB ISl OYHCT-
KM TOBEPXHOCTU, MPHU OTKPHIBAHUU JIIOKOB 3arpy304YHBIX (CBETOBBIX U 3aMep-
HBIX) Ha annapaTax UCTOYHMKAMH 3aKUTaHUsI MOTYT SIBJIATbCS UCKPBI OT MeXa-
HUYECKUX YJ1apoB U T. I1.;

— YCTaHOBHUTbH BO3MOYKHOCTb IOSIBJICHUS HCTOYHUKOB 3aKUT'aHUSA OT TEIUIO-
BOT'O MPOSIBIICHUS DJIEKTPUYECKOM DHEPTUM: NPU HATUYUHU NEPEMELICHUS JIH-
AIEKTPUKOB — Pa3psibl CTATHYECKOTO 3JIEKTPUYECTBA; PU HAIMYUH MAaCCUBHBIX
Y BBICOKHMX aNlapaToB Ha OTKPBITHIX IUIOLIAAKax (pe3epByapbl, dTaXEPKH, KO-
JIOHHBI U T. J.) — pa3psiibl aTMOCPEPHOTO FIEKTPUUECTBA U T. II.

3.7. Bo3Mo:kHbI€e yTH PACIPOCTPAHEHMS MOKAPa

[Ipu paccMOTpeHMH TaHHOTO BOIPOCA CIEAYET yKa3aTh, KaKue MaciITaObl
MOJKET TPHUHITH BOSHUKIIUHN MOXKap, KaK OBICTPO OH MOXKET PacipOCTPaHUTHCS,
KAaKyl0 OMACHOCTb MPEJICTAaBUT JJIs allaparoB, 3JaHUN U COOPYKEHUN, KaKOBBI
MOTYT ObITh TIocsencTBus. [locne Takoii 001Iel XapakTepUCTUKU CIEAYET:

1. YcranoBUTh, KaKO€ KOJIMYECTBO TOPIOYMX BEHIECTB (MPUMEPHO) MOXKET
HaXOJIMTBCSA OJHOBPEMEHHO HA YCTAHOBKE; KAKOBA yJEJbHas 3arpyska, a, cie-
JIOBATEJNBHO, BO3MOXHAS JUIMTEIBHOCTh W MPUMEpPHAS TeMIepaTypa Ioxapa.
BrIsICHUTB, €CTh JI1 BO3MOKHOCTh YMEHBIIICHUS! KOJIMYECTBA TOPIOUUX BEIIECTB
IIpU aBapyM U MOXKape, YCTAHOBUTH HAIMUKME aBAPUMHBIX CIIMBOB U aBApUUHOTO
CTpaBJIMBAaHUS TOPIOYMX ra30B U T. II.

2. BbIACHUTH, BOBMOXHO JIM pacTeKaHUE TOPIOYMX >KHAKOCTEH (B ciyyae
aBapuu WIM TOXapa) 1Mo TEPPUTOPUM WK TomenieHuto. Kakue mepsl mpemy-
CMOTPEHBI JIJIs1 OTPAaHUYEHUSI CBOOOTHOTO paCTeKaHUS KUIKOCTEH.

3. YcTaHOBHUTH, BO3MOXKHO JIU 00pa30BaHKE HAa JAHHOW MPOU3BOJICTBEHHON
TEPPUTOPHH Ta30BOr0 OOJiaka (MpU aBapuu armapaToB), KAKOBBI MYTH €ro pac-
TIPOCTPAHEHM, KAKHE MEPHI HEOOXOIMMO TPUHSTh 17151 CHIDKEHHS 3TOM OMTACHOCTH.
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4. BpIsiBUTH, UMEIOTCS JIM HA TAHHOM IPOU3BOJICTBE TAKHUE KOMMYHHUKAIINH,
110 KOTOPBIM MOXET PACHPOCTPAHATHCS OTOHb MPU MOXKAPE: IbIXaTEIIbHbIE JIH-
HUU; JIMHUM MMAPOBO3AYIIHBIX CMECEH; JUHUU C TOPIOUYUMU KUIKOCTAMH, pabo-
TAIOUIME HEIMOJHBIM CEYEHUEM WJIA MEPUOAUYECKOTO JEHCTBUS;, BO3LYyXOBObI
BEHTWJISILIMK, B TOM YHUCJIE C HAUIMYUEM TOPIOYMX OTJIOKCHUN HA BHYTPECHHEH
MOBEPXHOCTH U T.I. [Ipr OTCYTCTBHM COOTBETCTBYIOIIEH 3alUTHI MO YyKa3aH-
HbIM BBILIE HAIPABICHUSAM IPEIJIOKHUTh €€. 3aTeM CIENyeT AaTh pacyeT Ipa-
BUMHOIO OTHENperpaauTess (T. €. ONPeAeUTh AUAMETP 3€pHa IPABUS U BBICOTY
CJIOS OTHETYIIAIlleW HacaaKW) JUIsl 3aIMThl AbIXaTEJbHOW WM JIPYroil JTUHUH,
KOTOpasi TpeOyeT 3aIlUThI.

Kputnuecknii nuamMerp OTBEPCTUM  OTHENPErpaguTess ONPEAEIACTCS
o ¢popmyiie:

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

rine Pe = 65 — kpurepnii Ilexie Ha npesene ramenus miamenu; p, = 10° Ia —
atMocepHoe naBieHHe; A — KO3()PHUIMEHT TEIIONPOBOAHOCTH TOPIOYEH CMe-
cu, Bt/(Mm°K); T — Temniepatypa okpykatomei cpeasl K; u, — HopMangbHas CKO-
POCTh PacIpOCTPAHEHUs IUIAMEHHU, M/C; Cp — YAENbHAs TEIJIOEMKOCTh FOpIOYEil
napoBo3ayuHoi cmec, J[x/(kr-K),

Cp= QuCpr+ (1 — Q)" Cps, (23)

Cpr U Cpg — YACJIbHAA TCINIOEMKOCTb COOTBCTCTBCHHO I'a3a WJIM I1apa U BO3J1yXa;

¢n — KoH1IeHTpanus napos JIBXK B Bo3nyxe, 00. nomnu.
KoadduimenT remnoeMkocTu roproueil CMecu HaxouTcs 1o popmyiie:

A= QuheH( 1 @n) A, (24)

rae Ay — KO3QPUIUEHT TeITonpoBoAHOCTH Bo3ayxa, B1(/m-K); Ar — koadduriu-
eHT temonpoBogHoctu napoB JIBX, Btr/(Mm°K); R —ra3oBas mocTtosiHHas Tro-
proYen cMecH.

4. BBIACHUTH, €CTh JIU BO3MOKHOCTH YMEHBIICHHS KOJIUYECTBA TOPIOYUX
BEIIECTB NpPU aBapuud M TOXape, YCTAHOBUTh HAJIUYHME aBapUKUHBIX CIIMBOB
U aBapUHHOTO CTPABIMBAHMS TOPIOYUX Tra30B U T.II.

Heobxoaumbliii auameTp TpyOONpoBOAa aBapUHHOTO CIMBAa MOXKHO OIpe-
JENHTH 110 hopMyJIe:

d, =0,758-

Vi
CaonPoner WH, T/H, ) (24)

TI€ Tonop =15 MHH = 900 ¢ — Bpems onopoxkHenust; Hiu H — COOTBETCTBEHHO
MAaKCHMAaJbHbI 1 MUHUMAJIbHBIN YPOBEHD KUIKOCTH B arrapare Ipyu  aBapyii-
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. 3
HOM CJIUBE, M; V — 00bE€M CIMBAEMOMN KUAKOCTH, M5 QPeycr — KOAPDULIMEHT pac-
X0J1a CUCTEMBI, OTpeIeIseMblil 110 popmy:ie:

1
¢)0HCT - H?’Z:—é/m ’ (25)

e 2 Cener — CyMMapHBI KO3(QQPHUIIMEHT MECTHBIX COMPOTHUBICHUN CHUCTEMBI
ABAPUIHOIO CJIMBA, ONPEACIISIEMbIA U3 BEIPAKECHHUS:

Z C_;CI/ICT= CBX+ Cr—i_ Cn + CBHX—i_ C_;S ) (26)

A€ Cux, Cry Cny Comx, §s — COOTBETCTBEHHO KOA(D(PUIIUEHTHI MECTHBIX COMPOTHB-
JICHUI BXOJla B aBapUIHBIN TPyOONPOBOJI, THAPO3ATBOPA, TOBOPOTOB, BBIXOJIA
U3 TpyOOIpoOBOJIa B aBAPUNHYIO EMKOCTh U 3a/IBUKEK.

ABapuiiHblii TpyOONpOBOJ OOBIYHO MMEET BXOJ C IUIABHBIMHM 3aKpyTJie-
HUSIMH, 3aJIBUJKKY C JIEKTPOIPUBOJIOM, TUAPABIMYECKHUMN 3aTBOP, ABA IUIABHBIX
MOBOPOTA, ¢ yaeToM moBopota 90° mpu R =5d,,,.

Bemnuuny kodddunmenta MecTtHOTO — compotuBieHHs Bbixoxy JIBXK
U3 TpyOONpoBOJa B aBApUHUHYIO EMKOCTh MOXXHO TPHUHATH Cpux = 0,5. lmst BXO-
Ja B aBapuiiHbIM TpyOompoBoAa u3 ammapata Cg = 0,5; mns 3aaBuwxku C; = 0,5;
ruaposatBopa ;. = 1,3; AByx noBopoToB C,;=0,5.

6. YCTaHOBUTH, B KaKMX NOMEUICHUAX W JJI1 KAaKUX alIapaTroB CIEAYeT
UMETh CTAllMOHAPHBIE CUCTEMBI MOKAPOTYyIIeHUS. [I[poBEepUTh, UMEIOTCS TU OHU
Ha JIAHHOM MPOU3BOJACTBE. [Ipy HEOOXOAUMOCTH 3alIUTHI ANMapaTOB WIH TO-
MEIIEHU CTAIMOHAPHBIMU CUCTEMAMHU ITOKAPOTYLIEHUS TPENI0KUTD UX.

3.8. Pacyer kaTreropuu npou3BOACTBEHHOI0 IOMELCHUS
110 B3PBLIBOIIOKAPHOM M MOKAPHOU ONIACHOCTH

Onpenenenne Kareropui NOMEIIEHUN N0 B3PBIBONOKAPHOW U ITOXKAPHOU
onacHocTH B coorBeTcTBUM ¢ CII 12.13130.2009 [3] cienyeT oCcymiecTBIATh ITy-
TEM IOCJEA0BATENbHON MPOBEPKU MPUHAMJICKHOCTH MOMEIIEHUN K KaTeropu-
M, TIpuBelIeHHbIM B Ta0On. 1 [3] — oT Beicuieit (A) k Husmen (/[[). B kauecTBe
pPacyeTHOr0 KpUTEPHS B3PHIBONOKAPHOW OMACHOCTHU CIIEYET BbIOMpaTh HanOo-
Jee HeOMaronpusATHBIM BapuaHT aBapyu, UCXO/s U3 MPOBEICHHOIO aHaJIu3a I0-
apHOW ONMACHOCTH TEXHOJIOTMYECKOT0 MPOLIECcCa, B COOTBETCTBUU C BAPUAHTOM
3aJlaHus Ha KYpCOBOM MPOEKT.

KonnuecTBo MOCTyNMBIIMX B TOMEIIEHUE BEIIECTB OMPEAEISAETCSA, UCXOAS
U3 CIIEYIOMINX IPEATOCHIIOK:

a) MPOUCXOJUT pacueTHas aBapus aimapara, cCoJepiKallero HauOoJiblee
KOJIMYECTBO CaMOT'0 M0’KaPOB3PBIBOOIIACHOIO BEILIECTBA;

0) BCe COJIepKMMOE arlnapara nocTynaer B NOMEIICHUE;
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B) MPOUCXOJNUT OJHOBPEMEHHO YTEYKa BEIIECTB M3 TPYOOMPOBOAOB, IH-
TAOIIMX anmnapar B TEYEHUE PACYETHOTO BPEMEHHU.

Pacuetrnoe Bpems onpenensiercst u3 CIT 12.13130.2009 [3], ucxons u3 to-
ro, 4TO MpPU HAJUYUU ABTOMATUYECKOM CHUCTEMbI OTKJIIOUEHHS] OHO HE olecrie-
YEHO PE3ePBUPOBAHUEM €€ DJIEMEHTOB, a IIPU OTCYTCTBUM aBTOMATUYECKOM CHC-
TE€MbI OTKJIFOUCHUE 3aJIBUKEK MPOU3BOAUTCS PYUHBIM CIIOCOOOM.

Kputepriem oOLieHKH B3pBIBONOKAPHOM M MOMXKAPHOM OMACHOCTH IOMENIe-
HUM SIBJISIETCSl U30BITOYHOE JIaBJIEHWE B3pbIBA, KOTOPOE OIpEAeNseTcs s UH-
JUBUYAJIbHBIX BEIIECTB (CTUPOJ, OSTUIOEH30J, alleTOH, METHJIOBBIA CIHUPT
u T. 1.) mo gopmyne A.1 [3], a nus cmeceit (HedTh, OEH3MH, AU3ETHLHOE TOTLIHU-
BO U T.IL), @ TaKXKe IJi1 HHAUBUIYAIbHBIX BEUIECTB, KPOME YMOMSIHYTBIX
B 1. A.2.2 [3], mo popmyne A.4[3].

Hannune aBapuiiHON BEHTWISIIMN YYUTBIBAECTCS B COOTBETCTBUM C I1. A.2.3,
Macca rasa, HOCTYyIMBILIEro B IOMEIEHHE, onpenensercs no . A 2.4, macca na-
poB xuakocTH — 1o 1. A.2.5. [3]. B pacuerax UHTEHCUBHOCTH UCIAPEHUS Clie-
JyeT y4ecTb pekoMenaanuu m. A.2.5 [3].

Ecoum cormacHo pacuery Kareropusi IPOM3BOJCTBEHHOTO IOMENIE-
HUS IO B3pPBIBONOKAPHOM OMACHOCTU OTHOCHUTCS K Kateropuu A unu b, To cre-
IyeT ONpenenuTh TpeOyeMyto TUIOMaAb JIETKOCOPACHIBAEMbBIX KOHCTPYKITHM.

3.9. Pazpa0GoTka KapThl OKAPHOM OMACHOCTHU M 3AIUTHI

[locne ananmu3a  MOXKapHOM  OMACHOCTH, pa3pabOTKM  MOKAPHO-
npOPUIAKTHYECKUX MEPONPUSITHI, ONpENeNIeHUsT KAaTeropuu IMOMEIICHUS
0 B3PHIBOIOXKAPHON M MOXAapHOM OMAaCHOCTU CJeAyeT pa3paboTaTh KapTy IO-
YKapHOM ONMACHOCTH M 3aIUTHI, KOTOPas BBIIIOJIHACTCS B BUJIE YEPTEXKA B COOT-
BerctBuM ¢ TpeboBanusmMu ECKJl Ha cTanmapTHOM JUCTE YepTEKHOW OyMaru
dopmara Al.

Kapra nokapHoi 0acCHOCTH Y 3aILUTHI BKIIFOYAET:

— NPUHLHUIHAIBHYIO TEXHOJIOTUYECKYI0 CXEMY MPOU3BOJICTBA;

— (akTOpBI MOKAPHOM ONACHOCTH;

— MEPOIPUATHS MO 3aLIUTE.

Ione 2
XapaKkTepuCcTHUKa
Tome 1 MOKapHOU
[IpuHIMNManbHAS TEXHOJIOIHYECKas cXxeMa OTaCHOCTH
¥ 3aIIUTHI
TEXHOJIOIMYECKOI0
npouecca
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Kapra noxapHo# OIMacCHOCTH U 3aIUThI BKJIKOYAECT:

— IPUHIUIHAIBHYIO TEXHOJIOTMYECKYI0 CXEMY IIPOU3BOJICTBA;

— (hakTOpBI MOXKAPHOU ONACHOCTH;

— MEpONPUATHS MO 3aIIUTE.

[Ipu pa3paboTke MPUHIUIHAIBHONW TEXHOJIOTHYECKOW CXEMBI KeIaTeIbHO
PYKOBOJICTBOBAThCSl CIEAYIOLIUMHU peKoMeHAalUsAMU. DakTopbl MOXKapHOU
ONIACHOCTH ITPOLIECCA JOJIKHBI OTPAXKATh:

— IT0AapOB3PBIBOONIACHBIE CBOMCTBA BEUIECTB;

— BO3MOXXHOCTh BO3HUKHOBEHHUS TOKapa (MECTO, MPUYUHBI);

— IPUYUHBI TTOBPEKIECHUS allliapaToB U TPYOOIPOBOIOB;

— UCTOYHUKHU 3KUTAHUS;

— BO3MOXHBIE ITyTH PACTIIPOCTPAHECHHUS TTOXKAPA;

— OIMACHOCTH ISl KU3HU JIFOJEH U JUIsl MaT€pUaJIbHBIX LIEHHOCTEH;

— XapaKTepUCTUKU OO OMacHOCTH (KaTEropHn);

— HanOoJiee ONacHbI€ yYACTKHU.

B tabaune ¢pakTopoB noxkapHO ONACHOCTH U MEPONPUATHH MO 3aluTe
YKa3bIBAIOTCS:

B rpade 1 (mosie cBA3KM) HOMED arnapara, rJie UMEeTCsl TOT UM MHOW BUJL
OMAaCHOCTH, COOTBETCTBYIOIIEH rpade 2;

B rpade 2 3a OmpelesICHHBIM MOPSAKOBBIM HOMEPOM KPAaTKO H3JIararoTcs
HamOoJee XapakTepHble BUIBI ((haKTOPHI) MOKAPHON OMACHOCTH B COOTBETCTBUU
C BBINIOJTHEHHBIM aHAJIU30M MOKapHOW OMACHOCTH, METOANKA KOTOPOTO H3JO0-
’K€Ha B paszzaenax 3.1- 3.7 HaCTOSIMX METOIUYECKUX YKA3aHUU

B rpade 3 HampOTUB KaXkA0r0 (aKTopa MOKaApPHON OMACHOCTH YKa3bIBAIOT-
CsL MEpHI 3AIIUTHl KATUTAIBHOIO WIIA SKCIUTYyaTal[MOHHOTO XapakTepa, KOTOpbIe
10 BO3MOYKHOCTH JIOJIKHBI YUUTHIBATh BCE HAMPABIICHUS MTPOTUBOIOXKAPHOU 3a-
IIMTHI annapara Ui yCTaHOBKH.

4. TEXHOJIOTHYECKHME ITPOLHECCHI 1JIA KYPCOBOI'O
INPOEKTHUPOBAHUA

4.1. IIpou3BoaCTBO OYTAAMEHCTHPOJIBHOI0 KAyYyKa
IMYJIbLCMOHHOM COMmoJIMMepu3anueil 0yTaaneHa u CTUPOJIa
(Homepa 3a4eTHBIX KHIKEK 0T 00 10 29)

CylHOoCTh npomuecca. XuMHYECKas PEakiys IPOLECca dMYJILCHOHHOM
TIOJIMMEPHU3ALUH CIIETYOIIA:
I/ll(CH ) + nz(C6H5CHCH2) - (— CHs— CH=CH - CH,-CH,-CH —)n

|
CeHs
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Monekyna ITUBUHUICTUPOJIBHOTO KaydyKa UMEET JIMHEUHYIO CTPYKTYpY,
MOJIEKYJIsIpHas Macca ee Haxonures B mpegenax 80-100 Teic.

ByTtanneHcTUpobHBIA KayuyK MOJIy4YaroT Pa3IMyHOIO COCTaBa B 3aBHUCH-
MOCTH OT COOTHOILIEHHUS MOHOMEpPOB B 3MYyJbCcUU. COOTHOIIEHHE MOHOMEPOB
MOKET OBITH ClIeyIomUM 1o Macce: oytaaueH — 50-90 %, ctupos — 50-10 %.

[IpoueHT cTuposia B Kayuyke yka3biBaeTcs Ha ero mapke. Hanpumep, CKC-
30A umeet B cBoeM coctaBe 70 % Oyranuena, 30 % crtupona u T. 1.

Kpome Toro, B cocraB sMyibCUU BXOJAT (MCXOIs M3 CYMMapHOM Macchl
MOHOMEpOB): amyJbrarop — 0,2-2 %; crabunuzarop — 2-5 %; uaunuarop — 0,1-
1,0 %; perynstop crenenu noaumepuzanuu — 4-6 %. Boay u MmoHoMepsl OepyT
IIPUMEPHO B OTHOIIEHUM 1:1.

B mpouecce moiayueHus CHHTETHYECKOrO Kaydyyka B HEro MOTyT J00aB-
JSTh, KPOME BBIIIEYKa3aHHBIX, APYTUE BELIECTBA, YIYUYILIAIOIINE KAYECTBO Kay-
yyka. Tak, Hampumep, B JlaTekc MOoryT A00asisath 10-17 % mammHHOrO Macia.
IIpu sTOoM monydaroT macioHanojHeHHbIH kKayuyk (CKC-30AM). MoryTt no-
OaBJIATH Caxy, MoOJydas IPHU 3TOM CaKEHAIOJTHEHHBIA KayudyK, UCTIOJIb3YyEMBbII
B PE3MHOTEXHUYECKOW IPOMBIIIIEHHOCTH.

[ToTOYHOCTH TEXHOJIOIMYECKOIO Mpoliecca BUHA U3 YIPOLICHHOW TEXHO-
JIOTUYECKON CXEMBbl AMYJIbCHUOHHOW TMOJUMEpHU3aluu OyTaJueHa W CTHUPOJIA,
IIPUBEICHHON Ha puc. 1.

JluBuHaun-pextudukar (0yTtaaneH) u3 eMKocTH [ W CTHpOJI-peKTU(HKAT

U3 EMKOCTH 2 HaCOCaMH B TpeOyeMOil MponopLUuu NoAarT B cmecuTens 3. Tlo-
CJIe ”HTEHCHUBHOTO TIepEMEIIMBaHUsI MOHOMEPHI 3aKaYMBAIOT B HAIIOPHBIN Oak 4.
B cmecuTene 5 roToBAT BOJIHYIO a3y, 3aJIMBasi B HETO OUYMIIICHHYIO BOJY,
BOJIHBIN PacTBOP HEeKals (aIKMIHAPTATUHCYIB(OKHUCIOTA), OJICMHOBYIO KHCJIO-
Ty U €KUM HATp AJig ee oMbUIeHHua. CMech MOHOMEPOB U BOJIHYIO (pa3y B Ipo-
nopuuu 1:1 HenmpepbIBHO MOJAOT B MEPBBIN anmapar 6 MoJIuMepru3alluOHHON
Oarapeu, KoTopas cocTout u3 12-20 moJIMMepu3aTopoB, BKIOYEHHBIX MOCIE10-
BaTEJIbHO U COCAMHEHHBIX MEXIy coO00l nepeTrouHbiMu TpyOamu. M3 mepBoro
anmnapara 3MyJbCHUsl IEPETEKAET BO BTOPOIM M TaK MPOXOJUT BCE allllapaThl.

B niepBeIil, yeTBEpTHIA U BOCBMOW ITOJIMMEPU3ATOPHI BBOIAT HHULAATOD —
4 %-Hbll BOJHBIN pacTBOp mnepcylibdara Kanus wid (Jaiie BCero) pacTBOp TH-
nepus3a (TUIpONepeKkuch U30MPONUIOeH30a) B aMyibrarope. Bo Bropoi, ms-
TBHII U JAEBATHIN MOIMMEPHU3ATOPHI MOJAIOT pacTBOp peryisaropa (5 %-Hbli BOJ-
HbII pacTBOp aunpokcuaa). [lo Mepe mpoxokIeHus BOAHON 3MYJIbCUU YEpe3
KXl TOJIMMEPU3ATOP CTENEHb IMPEBPALIEHHUS MOHOMEPOB BO3pPACTAET MpPH-
MepHOHa 5 %o, TaK 4TO CyMMapHasi CTETIEHb oNMepyr3ariu gocturaet 55-60 %o.

Kaxnapiii monumepuszaTop NpeNCTaBiseT COOO0N IMIMHIPUYECKUN COCY
EMKOCTBIO OT 8 10 20 M’ ¢ MelTaaKkaMu U py6amikoi. Buytpu nonumepusaro-
POB PacCIOJIOKEHBI JOTOJHUTEIIbHBIE MOBEPXHOCTU OXJIAXKICHHS B BUJI€ 3MEEBU-
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koB. TemrepaTypy B moiumepusaTopax noaaepxusaror ot 50 g0 0 °C (B 3aBu-
CUMOCTHU OT MapKH KayuyKa).

JlaTekc, MOJMy4eHHBI W3 MOCIEIHEr0 NOJHMMEPHU3aTOpa M COAEP KAIIMI
10 55 % monmmepa, mocie crabunusanuu Heo30HOM [ (Heroprodee BEIIECTBO)
HAIpaBJISIIOT B COOpPHUK 7, B KOTOpOM AaBieHue cHuxkarotT ao 0,02-0,04 Mlla
u30., a 3aTeM B COOpHUK §, B KOTOPOM JaBjeHue enie MeHbuie. [Ipu aTom u3 na-
TeKca BBIJEISAIOT OCHOBHOE KOJIMYECTBO HE3aMOJMMEPU30BABIIETOCS TUBUHUIIA,
napel KOTOpOro BakyyM-Hacocamu 9 u /(0 mojaroT B KoHjaeHcatop /I, B KO-
TOpOM OyTaaueH CxxuxkarT rpu nasieHuu 0,4 Mlla (4 aTM) 1 BHOBb HCIIOJIb3Y-
10T B IPOU3BOJCTBE.

N3 cOopHuKa 8 aTeKC MOCTyMaeT B OTHAPHYIO TapesibuaTylo KOJIOHHY /2,
paboTaroIIyIo MO BaKyyMOM. B 3THX yCIOBUSX U3 JaTeKca OTTOHSIOT Maphl OC-
TaBIIETOCA AUBUHMIIA, CTUpOJIa U BoAbl. llapel cTUpona ¥ BOIBI MOCTYHAIOT
B konaeHcartop /3, HEKOHJICHCUPYIOIIKUECS Napbl U3 cernaparopa /5 MmocTynaroT
B KoHAeHcatop /7. Ctupon, MOCTynuBIINN U3 cenaparopa /5, OTIensoT OT BO-
Iibl B cenapaTope /4 u HalpasiAIOT BHOBb B IIPOU3BOJACTBO.

W3 HuxHel yacTu KOJIOHHBI 12 MoTy4aroT 0CBOOOKIEHHBIA OT MOHOMEPOB
(merazupoBaHHBIN) JATEKC, KOTOPHIA HACOCOM MOJIAIOT HA Y3€J KOAryJIsluu, Ky-
712 OJTHOBPEMEHHO C HUM MOCTYIAET PACTBOP XJIOPUCTOrO Kainbius U 10 %-Hbli
pacTBOp YKCYCHOM KucCI0Thl. KoaryinpoBaHHBIN JaTEKC HEMPEPHIBHO HaIpaB-
JSFOT Ha JIEHTOOTJIMBOYHYIO MAlIMHY, OT)KUMAIOT OT BOJIbI U YIUIOTHSIIOT Ipecc-
BaJIbLIAMH. 3aTE€M BJIAXHYI0 KaydyKOBYIO JIEHTY MOJAIOT B NAPOBBIE CYIIMIIKU
Ha CyHIKy 10 BAaXHOCTH 1 %. JIeHTa kaydyka U3 CyLIMJIKA MPOXOAUT Psifi Bajlb-
ueB. [Ipu 3TOoM ee onyapuBarOT, HAMAaTHIBAIOT B pyJOHBI 1O 50-100 Kr Kaxkabli
Y HaIpaBJISIIOT HA CKJIaJ TOTOBOM MPOAYKIUU.

Cnymareny, y KOTOPbIX HOMEp 3a4ETHOM KHUKKU MMEET JIBE MOCIIECIHHUE
uudpsr ot 00 go 09, AoMKHBI OpaTh JaHHBIE MO anmapaTraMm U MOMEIICHHUSIM
B Tabu.1.

Cnymarenu, y KOTOPbIX HOMEpP 3a4ETHON KHUKKU MMEET JIBE MOCIIEIHUE
mudper ot 10 mo 19, momxHbl OpaTh AaHHBIE MO ammaparaM U MOMENIEHUSIM
B Ta0I. 2.

Cnywarenu, y KOTOPbIX HOMEp 3a4€THOM KHM)KKM MMEET ABE IOCIEIHUE
uuppel ot 20 no 29, gomxkHB OpaTh AaHHBIE IO anmaparam U MOMEMICHUSIM
B Tab1. 3.
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Taomuma 1
To3nnus T LTS — JlanHble 115 BADUAHTOB
Ha puc. 1 0 | o1 | 02 | 03 | o4 | 05 | 06 [ 07 | 08 | 09
Cmecureib (CTHPOJ + OyTa/1MeH)
JIlnamerp, M 2 2, 3 2,4 2,5 2,6 2,2 2,3 2,4 2,5
Bricora, M 1,8 2 2 2,2 2,2 2 2 1,8 2,2 2.4
Temmnepatypa, °C 20 25 30 34 38 45 50 30 34 40
JlaBrienune, MIla 0,12 0,13 0,14 0,15 0,16 0,16 0,14 0,12 0,14 0,16
3 3ammra OT HOBBIIIEHUS JaBJICHUS I1IK [IK IIK IIK [IK TIK TIK [IK [IK IIK
Hanunune aBapuiiHOTO CiiviBa Her Her Her Ecte | Ectp | Ectb Her Her Ecte | Ectb
JlnamMeTpsl TMHUHI 1I0J1a4U CTUPOJIA U 75 30 75 30 75 75 30 85 30 75
OyTaareHa, MM
JluameTp TpyOONpoBOAa OTKAYKH 80 80 90 100 | 100 | 100 | 90 80 80 80
cMmecH OyTaJlieHa ¥ CTUPOJIa, MM
Hacoc pj1s1 moga4yu cTupoJia-peKTuukara
JlaBnenue pabouee, MIla 0,15 0,2 0,25 0,3 0,25 0,15 0,2 0,25 0,3 0,3
Pa6ouvas remneparypa, °C 30 30 35 35 30 35 30 35 30 35
JlnameTp BcachlBarolel JIMHUN, MM 100 110 115 120 100 110 115 120 100 90
2a JlnameTp HarHeTaTeJIbHOM JUHUU, MM 50 65 50 65 50 65 75 75 50 50
Bup ymiotHenus Bania TV TV Ccy Ccy TV TV cy Ccy TV TV
Jnamertp Basia, MM 25 30 30 25 30 30 25 30 25 30
[Tpon3BOIUTENBHOCT, JI/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
Crenens 3anoiHeHus, % 0,95 0.9 0,95 0,9 0,95 0.9 0,95 0,9 0,95 0,9
PaGouast Temmeparypa, °C 30 30 25 25 20 20 30 25 20 25
2 JlaBrienne, MIla 0,101 | 0,101 | 0,102 | 0,102 0,1 0,1 0,101 | 0,102 | 0,102 | 0,101
KonnuecTBo eMKOCTEH, IIT. 2 3 3 3 3 3 3 3 2 2
Pa3mepsl BepTUKanbHBIX | AMAMETP 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 Tadm. 1

To3nnus JlanHble 119 BADUAHTOB
I/ICXOZIHI)IQ JaHHbIC

Ha puc. 1 00 01 02 03 04 05 06 07 08 09
JWAMETD JHHMH JUIS SakAKH CTHPOTA | 100 | 110 | 115 | 120 | 100 | 110 | 115 | 120 | 100 | 90
B €MKOCTH, M
JlnameTp JMHMH JU1 OTKAYKH 75 | 80 | 75 | so | 75 | 75 | so | 85 | so | 75
CTUPOJIA, MM
3ammTa IbIXaTeNbHbIX TUHUN JAK JK JK JAK JAK JAK JAK JK JK JK
CreneHb 3alo0JIHEHUs EMKOCTEMN 0,9 0,95 0.9 0,95 0,9 0,95 0,9 0,95 0,9 0,95
Hanuuue aBapuitHOro civBa U3
eMKOCTEH Ha Her [a Her [a Her Ha Her Ha Her
PaccrosiHue 1o 3aIBIKEK, M 5 5 6 6 7 7 6 6 5 5
[TpuBox 3anBrkek Ha TpyOonpoBogax | ABT. | ABT. | Pyun. | Pyun. | Pyun. | ABT. | ABT. | Pyun. | Pyun. | Pyun.
Cpencrsa TylmeHust Ilena | Her Ilena | Her Her | Ilema | Her | Ilena | Ilena | Her

HacocHasi cTaHUMs MOJa4YM CTHPOJIA U OyTaJleHa

[IuprHa noMeeHus, M 6 6 6 6 6 6 6 6 6 6
JlmHa moMeneHus, M 6 8 9 8 9 9 8 8 6 6
BricoTa momenieHus, M 5 5 6 5 5 6 5 5 5 5
KpaTHf)CTI: BO3[yX000MeHa 4 4 5 5 6 6 7 7 ] ]
aBapUITHON BEHTWIANNH, 1/9
JnvHa TUHUHM 00 3aABWKKH, M 5 7 8 7 8 7 7 7 5 5
KonnuecTBo HacocoB, 1IT. 4 4 6 4 6 6 4 4 4 4
OTKJII0YEHHE 33 IBUKEK Pyun. | Pyuyn. | Pyun. | ABT. | ABT. | ABT. | Pyun. | Pyun. | ABT. | ABT.
CpencrtBa TyleHus ITap ITap ITap | [lena | Ilena | Ilena | Ilap ITap [Tap ITap
IImomane ocTeKIIeHN, M 8 10 12 14 16 18 16 14 12 16

€c
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Tabmma 2
Ho3uuusi JlaHHble 1151 BADMAHTOB
HcxoaHble JaHHBIE
na puc. 1 0 | n | 12 [ 13 | 14 [ 15 [ 16 | 17 | 18 [ 19
CoopHuk Jgartekca (55 % narekca, 20 % O0yraauena, 20 % crupoaa, 5 % Boabl)
JIlnamerp, M 1,1 1,2 1,3 1,4 1,5 1,6 1,2 1,3 1,4 1,11
JnuHa, M 1,8 2 2 2,2 2,2 2 2 1,8 2,2 2.4
Temmnepatypa, °C 20 25 30 35 40 45 50 30 35 40
NaBnenue, MIla 0,2 0,21 0,22 0,23 0,24 0,2 0,21 0,22 0,23 0,21
7 3ammra OT MOBLIIIEHUS TaBICHUS IIK IIK TIK TIK [IK TIK TIK [IK [IK TIK
Hanuune aBapuiiHOTO CiiviBa Ha Ha Ha Ha Ha Ha Ha Ha Ha Ha

JlnameTp JINHUK aBApUWHOTO
CJIMBA, MM

JlnameTp JIMHUN [TOJa4u CMECH
CTHpOJIa U IUBUHUIIA 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 nogaum cMecu ctupoJia u OyrajgueHa

JlaBrenne u30., MIla 0,7 0,7 0,75 0,85 0,9 0,7 0,8 0,8 0,8 0,8
Temneparypa, °C 25 30 35 25 30 35 25 30 35 28
54 JlnameTp BcachIBarolen JUHUN, MM 65 70 70 75 65 70 75 65 70 65
JlnameTp HarHeTaTeIbHON JJUHUHA, MM 60 65 65 70 60 60 70 60 65 60
By caJlbHUKOBOTO YIIJIOTHEHUS Ty* TY TY TV Ccy Ccy Ccy Ccy TY TY
JlnameTp Bana, MM 30 35 40 40 35 35 35 30 40 30
IMoumepuzaTop conoiumMepu3annu 0yTaJieHa co CTUPOJIOM
Huametp, 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 CreneHb 3anoJIHEeHUS 0,7 0,7 0,7 0,7 0,7 0,75 0,75 0,75 0,75 0,75
Hasnenue, 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
Hannuwne aBapuiiHOrO CiiviBa JHa a a Her Ha Her Ja Her Ha Hert

3armra OT MOBLIIIEHNUS TaBICHUS IIK IIK TIK TIK IIK TIK TIK [IK [IK TIK
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Oxonuanue maon.?2

Ho3uuusi JlaHnHble 1151 BApDMAHTOB
na puc. 1 Hexopmeie fanmsie 0 | un | 12 [ 13 | 14 [ 15 | 16 17 | 18 | 19
IlomelnieHne 1exa NoJIMMepU3aAnNU
Jluna, m 24 26 26 28 30 30 30 32 32 34
Hlupuna, m 12 12 12 12 14 8 8 12 12 12
Bvicoma, m 8 8 8 8 6 6 6 6 8 8
Konuuecmeo nonumepusamopos 12 14 16 18 20 12 14 16 18 20
8 NOMeujeHUul, Wm.
i(zamﬂocmb ABAPUTIHOT 6EHMUNAYUL, 6 6 6 7 7 7 3 ] 3 3
Cropocmb 6030yxanpupabome 04 | 05 | 08 | 04 | 05 | 04 | 06 | 06 | 04 | 05
BEHMUNAYUL, M/C
Paccmosanue om nonumepusamopog 6 3 5 5 6 6 5 5 7 7
00 3a08UMHCEK, M
11Ipusoo 3a0sudicex Pyun. | Pyun. | Pyun. | Aem. | Aem. | Aem. | Pyun. | Pyun. | Asm. | Pyun.
Cpedcmea myuienust Hem Hem Hem | Ilena | Ilena | Ilena | Ilena | Ilena | Ilena | Illena
gep GHUtiente  pacmerantis, Hem | Hem 50 40 Hem 60 Hem | Hem 30 Hem
0 OMnIoWaAoU
ITowads ocmexnenus, m* 20 18 16 20 22 24 26 22 24 26
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Tao0numa 3
To3nnus JlanHble 115 BADUAHTOB
HMcxoanblie JaHHBIE
na puc. 1 20 | 21 [ 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29
OTnapHas TapeabyaTasi peKTH(HUKANMOHHASA KOJOHHA
Huametp, 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
Temneparypa Hu3a KojoHHSI, “C 90 95 85 95 100 90 90 95 95 100
12 Temnieparypa Bepxa KoJoHHBI, *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
OO6BeM mapoBOTO MPOCTPAHCTBA, %o 0,7 0,75 0,8 0,75 0,7 0,75 0,8 0,7 0,75 0,8
Cpencrsa TyuieHus Box. Opor. Box. Opor. Box. | Bon Box. | Bon Opomu. | Opor.
nap nap nap . nap
CoopHuk jgatekca (65 % aarekca, 10 % nuBunuaa, 20 % cruposa, S % BoabI)
O6beM, M 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9 3
CreneHs 3anoyHeHus, % 0,8 0,85 0,7 0,75 0,8 0,85 0,7 0,8 0,75 0,85
PaGouas temmneparypa, °C 20 25 30 35 40 45 50 30 35 40
g Hasnenue, MIla 0,12 | 0,122 | 0,123 | 0,124 | 0,12 0,15 0,14 0,13 | 0,145 | 0,12
3anmTa OT MOBBIIIECHUS TaBICHUS JK [TK JK JK JK I1IK IIK IIK I[IK JK
JlnameTp | NOCTYIIJICHHS JIATEKCA 65 70 75 80 65 70 75 80 70 80
TpyOO- | OTBOJA JIaTE€KCa B KOJIOHHY 50 65 65 75 55 60 65 75 65 70
IpoBO- | oTOOpa mapoB OyTaareHa 50 50 50 50 50 50 50 50 50 50
JIOB, MM: | aBapUIHOTO CJIMBA 50 50 65 65 65 55 65 65 60 70
Cenapatop oTejieHHsI CTHPOJIA OT BOABI
Huametp, 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 BricoTta ciost ctupona, m 0,6 0,8 1 1 0,6 0.8 1,1 1 0,6 0.8
Temmneparypa xuakoctu, *C 20 22 24 26 18 20 22 24 26 18
Hasnenue, MIla 0,101 | o,101 | 0,101 | 0,101 | 0,101 | 0,102 | 0,102 | 0,102 | 0,102 | 0,102
KoHnTpons ypoBHS cTHpoIia CMOTpPOBOE CTEKIIO ABT. | ABT. | ABT. | ABT. CMOTpPOBOE CTEKIIO
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OxoHuanue Tadi. 3

H03l/l].[l/lﬂ I[aﬂﬂble AJIsl BApDUAHTOB
I/ICXOHHBIC JaHHbIC
na puc. 1 20 | 21 [ 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29
IlomelnieHne cenapaTopoB U BAKYYM-HACOCOB
JnuHa moMemeHus, M 24 18 30 18 24 30 18 24 30 18
[[IuprHa noMeneHus, M 10 12 8 12 10 8 12 10 8 12
BricoTa momemeHus, M 8 10 6 10 8 6 10 8 6 10

KpatHocTtb Bo31yxoo0MeHa
aBapuHHON BEHTWISINN , 1/4
CkopocTb BO3yX000MeHa (IBIKEHUS 0.2 0.4 0.2 0.4 0.3 0.3 0.4 0.3 0.2 0.4
BO3J/IyXa B IOMEIICHHH ), M/C

Temmieparypa ctuposa B cenaparope,’C| 20 22 24 26 18 20 22 24 26 18

8 10 7 10 8 6 10 8 6 10

Jlnametp 1uHUM, MM 50 50 50 50 50 50 50 50 50 50
Paccrosane 1o 3aaBIKEK, M 14 12 16 12 14 16 12 14 16 12
IIpuBox 3aaBUKEK ABT. | ABT. | Pyun. | Pyun. | Pyun. | ABr. | ABT. | ABT. | Pyun. | ABT.
CpencrtBa TylieHus Ilena | Her Ilena | Her Her Her | Ilena | Ilena Box. | Box.
nap nap
KonuuecTBo cenapatopos, mIT. 3 2 4 2 3 4 2 3 4 2
KommuecTBO HacocoOB, ImT. 4 4 4 4 4 4 4 4 4 4
[Tpou3BouTENIHLHOCTH HACOCA, M>/MUH 0,15 0,16 0,18 0,2 0,15 0,16 0,18 0,2 0,15 0,16
ITnomane ocTexkneHms, M 12 14 14 16 16 18 18 20 14 16

LT



4.2. Ilex oKpacKu U31eJIUil ¢ KPACKONPUTOTOBUTEILHBIM OT/AeJIeHUEM
(Homepa 3a4éTHBIX KHIKeK 0T 30 10 49)

OxpacoyHblii 11€X aBTOMOOMJIECTPOUTENBHOIO U TPAKTOPOCTPOUTEIHLHOTO
3aBOJIOB MPEAHA3HAYEH JJI OKPACKU U CYIIKH METAIUIMYECKUX JETaIed MAlllWH.
Ilepen okpackoil MOBEPXHOCTh OKPAIIMBAEMBIX AETAIECH OUHUILAKOT OT KOPPO3UU
u o0e3:xupuBaroT. Heodxoaumoe KOJIMYECTBO JJAKOKPACOYHOTO MaTepuana Mpu-
rOTaBJIMBAETCS B KPACKOIPUTOTOBUTEIBLHOM OTJIEJIEHUU 1I€Xa MyTeM pa30aBiie-
HUsl nofryabpukaToB 3Maniel pactBoputeneMm 646 mpu oKpacke aBTOMOOUIIb-
HBIX JIETaJIEHd U pacTBOpUTENEM P-5 ipr OKpacke TpaKTOPHBIX ACTAIEH.

JI1st oKpacku aBTOMOOMJIBHBIX JICTAJIEH UCTIONb3yeTcs aManb XB-16, cepo-
rony6ast (TY 6-10-1301-78). CocraB, % OT MaccChl: CyXOl OCTaToK 25,5; neTy-
yasi yacth: Oytunanerar 10, aneron 28, Tomyon 20, kcumon 42. Temmepa-
Typa Bcoblllku MeHee -2 °C (0. T.); Temmeparypa CaMOBOCIUIAMEHEHUS
541°C; TemmnepaTypHble IPEAEIBl PACIPOCTPAHEHUs IIIaMEHH: HIDKHHAN -7 °C,
BepxHui 19 °C.

JIJ1st OKpacku TpaKTOPHBIX JeTaniel ucnoib3dyercs smanb HI[-13211 (cBet-
no-cepas). CocraB, % OT Macchl: Cyxoil octaTok 35,5; yerydast 4yacThb: OyTHII-
arterat 12,5, stunanerar 7, aiieton 5, nzodyranon 20,5, atanon 40. Temmnepary-
pa Bcobimku -1 °C (3. 1.), 10 °C (o. 1.); Temrneparypa BociuiameHenus 10 °C,
TeMmneparypa camoBociuiamenenus 395 C.

TexHOoI0rn4ecKkre Npouecchl MPUTOTOBIEHUS TOTOBOTO COCTaBa Kpacok,
a TaKXe MPOLECChl MOArOTOBKH JIETaleil, UX OKpacka M CyIIKa OJUHAKOBBI KaK
Ha aBTOMOOWJIBHOM, TaK U Ha TPAKTOPHOM 3aBojax. [loaToMy HuXke mNpHuBeaeHa
cxema (puc. 2) U JaHO OIMCAaHUE TEXHOJOTMYECKOIro Ipouecca, 001mero A 1e-
Xa OKpacKu aBTOMOOUJIBHBIX U TPAKTOPHBIX AETAJICH.

IIpouecc mMpUroToBJIeHUS KPACKH 3aKIIOYaeTcs B ciedyromeM. B kpac-
KOIIPUTOTOBUTENBHOE OTJEIEHUE IeXa HACOCOM [/ MOJAETCs HEOOXOAUMOE KO-
JMYECTBO PACTBOPUTEINS, KOTOPOE OTMEPUBAETCS MEPHHUKOM 2 U CIMBAETCS
B JIONACTHBIM anmapar-pactBopurenb 3. OJHOBPEMEHHO B alapar-
pactBoputenb 3 U3 €eMKOCTH (MepHHKA) 4 mojaaercs sMmanb XB-16 win smaib
HII-1321I1.

B anmapare 3 npu HenmpepbIBHON paboTe MEIIaNKU U MPHU MOAOTPEBE €ro
ropsiueid Bogoi (1o remnepatypsl 40 °C Ha aBTOMOOMIEHOM 3aBojie 1 10 50 °C
Ha TPAKTOPHOM 3aBOJI€) MPOUCXOUT pacTBOPEHUE U pa3daBieHue moiydadpu-
KaTa 70 TpeOyeMoro roToBoro cocraBsa smaiu. IlpurorosieHHas smanp U3 arm-
napara 3 3abupaeTcs IeHTPOOEKHBIM HACOCOM J, MPOJIABIMBACTCS JIsI OUHUCTKU
OT TBEPJBIX YACTHUEK yepe3 (GUIbTP 6 U MOCTYMAET B PACXOJHBIE EMKOCTH 7.
N3 emxocrelr 7 sManp MOCTYINAET B UUPKYJSLHOHHYIO JIMHHIO, B KOTOPOM OHA
HEMPEPHIBHO IUPKYJIUPYET 3a cueT padoThl Hacoca 8 MO KOJIbIIEBOW JUHUU 9
710 OKpacO4YHOM KaMmepsbl /2 1 00paTHO.
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IIpouecc okpacku u cymku aerajei. [lognexamue okpacke Meramuimye-
CKHME JETalIu NOCTYNAalT M3 COCEIHUX LIEXOB B IIOMEIICHHE I€Xa OKPACKHU.
3/1ech eTalli HaBEIIUBAIOT HAa KOHBeiep /0 U OH JOCTaBIsIeT UX B Kamepy st
MEXaHUYECKON U XMMHYECKOM OUMCTKHU OT IPS3H U KOPPO3UU U ISl 00€3KUPHU-
BaHUA (Ha CXeM€ He NOKa3aHa). XMMUYECKasi OYMCTKA OCYLIECTBISETCS Caadbl-
MU BOAHBIMU pacTBopamu QocdopHoil kuciaotel U IIAB (moBepxHOCTHO-
AKTHUBHBIX BEIIECTB).

[Tociie OUUCTKM U TIPOMBIBKM JI€Tajed BOJAOM KOHBEHEp JOCTAaBISAET UX
B KaMepy CYyIIKU 00€3KUPEHHBIX JieTalel (Ha cxeme He noka3zaHna). OuuileHHbIe
U BBICYIICHHBIE JIETAlIM MOCTYNAIOT B OKPACOUYHYIO Kamepy /2 uepe3 OTKPhIThIE
IPOEMbI B TOPIIOBBIX cTeHax. Kamepa mmeer aBa pabodymx mecTa AJI OKPACKU
U3JIEIUI MTUCTOJIETOM-KpacKopacnsluTenaeM (mysibBepusatopom). K kaxaomy
yJIbBEpU3aTOPY 1O T'MOKOMY pyKaBy /3 MOABOAWUTCA 3Mallb OT LUPKYJISALMOH-
HOTO KOJIbLA 9, a IO OTAEIBHOMY pyKaBy — CKaTbli Bo3ayx. lIpoun3Boaurens-
HOCTh MYJIbBEPU3aTOpa, JWAMETP KPACKOMOJABOMSIIETO IIJAHra U JIaBJIEHUE
B LIUIAHTe MpuBeleHbl B Tabiu. 4 u 5. OkpacoyHass KamMepa MMEET BBITSKHYIO
BEHTWISIMIO. OTcachlBa€MbIii BO3AyX IPU BBIXOJE U3 KaMepbl OUMIIAETCS
OT YaCTUYEK KPacKu, IPOXOAs yepe3 TUIpOPUIbTD.

PasMepbl OKpacoyHOM KaMmepbl, MPOU3BOAUTEIBLHOCTH  IHUCTOJETOB-
pacmbpUIATENIEH W BCEe APYTHE JaHHbIE NMpuBeneHbl B Ta0n. 4 u 5. CTeHbl okpa-
COYHOM KaMepbl OUYMIIAIOTCSA OT OCEBIIEH 3Malli METHBIMU CKpEeOKaMH pa3 B He-
JIeINI0, Mocie Kaxa0il padouedt cMmensl. [lociae okpacku AeTanid MOCTYIMAOT Ha
CyUIKy B CYIIWIbHYI0 Kamepy /4. CymuibHasg kamepa TepMOpaaualHOHHOTO
TUIA C BJIEKTPO- WM T'a30000rpeBaTeIbHBIMU 3aKPbITHIMU MaHEIsIMU. Makcu-
MajbHasi TeMmieparypa o0OrpeBaeMoi MOBEPXHOCTH NaHENIM B KaMepe aBTo-
MoomnpHOTO 3aBojaa 300 °C, B kamepe TpakTopHOro 3apoja — 400 °C.

CymmibHasi Kamepa HMMEET BBITSDKHYIO BEHTWIALHIO. O0beM  Kamepsl
1 0011as TIoNa b OJJTHOBPEMEHHO BBICYIIMBAEMBIX JI€Tajel yKa3aHbl B Ta0M. 5.
IIpu cyiike OKpaleHHON MOBEPXHOCTH aBTOMOOMIIBHBIX JI€Tajedl BBIICISIFOTCS
napel JIBXK, Bxogamux B smane XB-16 u pactBopurens 646, a mpu Cylike
TPaKTOPHBIX Jetanieit Beiaesitorcs napsl JIBXK, Bxomsmux B smans HIT-13211
U pactBoputenb P-5. BrICylieHHbIE JeTalu KOHBEMEPOM ITOJAOTCSA HA Pasrpy-
304YHYIO IUJIOIIAJKY U Jajiee OTBO3SITCS TEIEKKaMU B COOpOYHBIC IEXU. YCT-
poiicTBO 1 paboTa CyIUILHON KaMephbl onrcanbl B 1. 20 yueOHuka [1]. Pa3zme-
pBI IOMENIEHUH 11eXa MPUBEICHBI B Ta0I. 4 U 5.

Cwmecurenb-pacTBoputesb 3, 0aku TOTOBOM SMaju 7, HACOC IUPKYJISIIHOH-
HbII pa3MENIEHbl B OTAEIBHOM IOMEIIEHUU. /[ocTaBka 3Manu B KpacKOHAarHe-
TaTeNbHbIE OAKHU 11€Xa OKPACKU MPOU3BOJUTCS LIEHTPAIM30BAHHO MO TPyOOIpo-
BOAy. BMecTHMOCTD KpackoHAarHeTaTenbHbIX 6akoB 0,1 M’, OHH YCTaHOBJICHBI
OKOJIO OKPACOYHBIX KaMep.
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Cnymarenu, y KOTOPBIX HOMEDP 3a4€THOM KHMKKH MMEET JBE IOCIICIHHE
muppsl o 30 mo 39, momwkHB OpaTh JaHHBIE IO ammapaTtaM U MOMEIEHUIO
B Ta0II. 4.

Ciymarenu, y KOTOPbIX HOMEDP 3a4ETHOM KHMKKM MMEET JIBE MOCJICIHUE
mugpel ot 40 no 49, nokHBl OpaTh JaHHBIE MO anmnaparaM M NOMEIIEHUIO
B Ta0m. 5.
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Tabmauma 4
Mo3unus S ON— JlaHHbIe U1 BADHAHTOB
Ha puc. 2 30 | 31 | 32 | 3 | 34 | 35 | 36 | 37 | 38 | 39
CMecHuTeIb-pacTBOPHUTENH ¢ MENIATKOI H BOASHBIM 000TPEeBOM
JHduametp, M 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2 2,2 2,5
Bricota, M 2,5 2,6 2,7 2,5 2,6 2,7 2.4 2,3 2,5 2,6
3 Temnepatypa pabouas, °C 50 55 60 65 50 55 60 65 50 55
Jasnenune, MIla 0,12 | 0,13 0,14 | 0,15 | 0,12 | 0,13 | 0,14 | 0,15 | 0,12 | 0,13
3ammTa CMECUTENS OT IMMOBBIIIICHUS JK JK JK JK JK
JABICHUS cOII | cOII TK TK cOII | cOIl TK TK ¢ OIl TK
Hacoc neHTpo0e:KHbIH HUPKYJIAIHOHHbII
Jasnenune, MIla 0,5 0,6 0,65 0,7 0,5 0,55 0,6 0,7 0,5 0,55
Temmneparypa, °C. 50 55 60 65 50 55 60 65 50 55
Jlnamertp nuHuUU, MM 55 60 65 55 60 65 55 60 65 60
2 Bun ynnotHeHnuii Baja Hacoca Ccy Cy TY TY Cy Cy TV TV Cy Ccy
Junamerp Bana, MM 35 35 40 40 35 35 40 40 45 45
[Tpon3BOINTENEHOCTB, JI/MUH 70 70 80 80 75 75 70 70 80 80
Jasnenue, MIla 0,5 0,6 0,65 0,7 0,5 0,55 0,6 0,7 0,5 0,55
[Tpon3BOINTENEHOCTS, JI/MHUH 70 70 80 80 75 75 70 70 80 80
OxpacoyHasi KaMepa MyJbBepH3allHOHHASI HA IBA pa604YnX MecTa
JuHa, M 3.5 4 5 4,5 5.5 3.5 6 4 5 5.5
[[upuna, 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
JlnameTp 1muiaHra nojayu dSMajam, MM 20 19 18 17 16 16 17 18 19 20
12 Jasnenue smanu, MIla 0,3 0,35 0.4 0,45 0,5 0,55 0,6 0,65 0,6 0,55
[Tpou3BOAUTENILHOCTD PACTIBUICHHS, 26 75 27 25 73 2% 29 30 29 2%
J/MUH
Kpatnocrs asapuitsoi 15 16 20 35 21 20 22 24 25 30
BEHTWIAINAN, 1/9
Y naBnuBaHME KpacKu B3* | Cd* B3 B3 Co Co B3 B3 Co Co

B3 — BoasHas 3aBeca, CO — cyxoil punbtp
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OxoHuanue Tadn. 4

IMo3umus
Ha puc. 2

Hexombie TannbIe JlaHHbIe 1)1 BADUAHTOB
30 | 31 32 33 | 34 | 35 | 36 | 37 | 38 | 39
ITomenienne nexa, B KOTOPOM pa3MelieHbl OKPACOYHAs, CYIIHJIbHASI KaMepbl M HUPKYJISHMOHHbIN HACOC

JliiHa, M 72 78 84 90 90 72 78 84 90 78
[Hupuna, m 30 30 24 24 24 30 30 30 30 36
Bricota, M 10 10 10 12 12 12 12 12 12 12
CKopocTh BO3TyXa, M/C 0,2 0,3 0.4 0,5 0,2 0,3 0.4 0,5 0,2 0,3
Kpataocts BenTHIISITINY, 1/9 2 2 4 4 2 3 4 5 2 3
Paccrosuue 10 3aBHKEK, M 6 7 8 8 6 7 8 7 6 8
IIpuBox 3a0BHXKEK Pyun. | ABT. | Pyun. | ABT. | ABT. | Pyun. | Pyun. | Pyun. | Pyun. | Pyun.
OrpanuueHue pactekaHust Kpacku, %o Her 20 Her 10 10 5 5 15 Her Her
OT IUJIOUIA/IM 0JIa
[Inomank ocTeKIICHHUS, M 14 16 16 18 16 20 22 24 26 18
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Tabmuma 5
Mo3uuus Hexommbie Tannbie JlaHHbIe U1l BADHAHTOB
Ha puc. 2 90 | a1 | 42 | 43 | #4 | a5 | 46 | 41 | 48 |
Mepnuxu pacrBopurens P-5 u amann HII-13211
CreneHb 3an0JIHEHUS 0.9 0,85 0.9 0,85 0,9 0,85 0,9 0,85 0,9 0,9
Jmametp, 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
Temnepatypa xuakoctu, °C 20 22 24 20 18 16 16 18 20 22
) JHasnenne, MIla 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101 | 0,101
JlnameTtp ApIxaTeabHON JTUHUH, MM 50 75 50 75 50 75 50 75 50 75
. JK JK JK JK
3amura JpIXaTeabHON JIMHUA 0)11 oIl coI | com oIl oIl cOI | com oIl 0)11
PerynupoBanue ypoBHs ABT. | ABT. | Pyun. | Pyun. | Pyuyn. | ABT. | ABT. Her Her Her
ABapuifHBIN CITUB Her Ha Her Ha Ha Ha Ha Ha Her Her
CymnabHasi Kamepa paauaunoHHoro tuna. Co6oansiii 00bem 40 %
Jnna, M 6 7 8 9 10 6 7 8 9 10
[Hupuna, m 4 4 4 4 6 5 5 5 5,5 6
BricoTa, M 3 3 3 3 4 4 4 4 3 4
Temnepatypa nosepxHocTn 300 | 320 | 330 | 340 | 350 | 300 | 320 | 330 | 340 | 350
nznydenus, °C
OO06orpeB U3IIyvaronux rnanenen Onektp) dnektp, ['a3 l'az |Onexrp|dnexrp| ['a3 l'az |Onexkrp| I'a3
14 I[IpOM3BOANTEILHOCTh KAMEPBI, M/MHH | 650 700 750 750 800 700 750 800 750 800
Komriectso nerapsemoro 10 11 12 13 | 14 10 11 12 13 14
PacTBOPUTEISI, T/M
TIpuMepHast TUIOIIA/Ib HCIAPEHHS, M 120 130 140 150 160 150 140 130 140 150
KpaTHOCTb BBHITSKHOM 6 6 3 3 6 6 ] 6 10 10
BEHTIJIAIMH, 1/9
Cpenactpa TyIeHus CO; | Ilena | COq Bon. | Bou, Her Het CO2 CO; Box
nap nap .
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OxoHuanue tadi. 5

Mo3umus 7 (A JlaHHbIe 1)1 BADUAHTOB
na puc. 2 90 | a1 | 42 | 43 | 44 | a5 | 46 | 41 | 48 |
Hacoc nogauu pacrBopurens P-5 neHTpo6e:kHblit
JaBnenue, pazsuBaemoe Hacocom,MIla| 0,2 0,22 0,24 0,26 0,2 0,22 0,24 0,26 0,2 0,22
Temmneparypa, °C. 15 16 17 18 19 20 15 16 17 18
Jlnamertp nuHUU, MM 50 65 75 50 65 75 50 60 75 50
1 JlmvHa TUHUU OT Hacoca 10 4 6 6 6 4 4 4 5 4 6
3aJIBUKKH, M
Bup ymiiotHeHuit Bajia Hacoca Ccy TV TV TV cy TV Ccy TV cy TV
[Tpon3BOANTENBHOCTD, M°/MHH 0,2 0,22 0,24 0,2 0,2 0,24 0,2 0,24 0,2 0,24
Junamerp Bana, MM 30 35 40 30 35 40 30 35 40 35
IToMemieHne MEPHUKOB

Jnvina, m 12 18 12 18 12 18 12 18 12 18
[Hupuna, m 6 6 12 6 8 8 12 10 10 12
Bricora, M 6 6 6 8 8 8 6 6 8 8
KpatHocTh aBapuitHOM 4 6 4 6 4 ] 4 3 6 6
BEHTIIAIINH, 1/9
CkopocTb BO3yXa, M/c 0,2 0,4 0,2 0,4 0,2 0,5 0,2 0,5 0,4 0,4
PaccTosinue oT MEpHUKOB ] 10 3 10 ] 14 ] 12 6 10
JI0 3aJIBIXKEK, M
[IpuBOa 3aABUKEK Pyun. | Pyun. | ABt. | ABT. | Pyun. | Pyun. | ABT. | ABT. | Pyun. | Pyun.
CpencTsa TyIICHUS Ilena | Tlena | Ilena | Ilena | ®peon| @peon| CO; CO, CO2 Her
KonnuecTBO MEPHUKOB 4 4 2 2 4 4 2 4 4 4
[Inomane ocTeKIICHHUS, M 12 14 16 18 20 20 18 16 14 12




4.3. IIpou3BOACTBO CTHPOJIA U3 ITHJIOCH30J1a
(HoMepa 3a4eTHBIX KHUKeK 0T S0 10 79)

Ctupon sSBISETCS ChIpbeM JJIsl MPOU3BOJCTBA OOJBIIOTO KOJIUYECTBA IIja-
CTMACCOBBIX HU3/EJIMN U CUHTETUYECKOro Kayuyka. CTUpOI pecTaBiser co0oi
apomatuueckuil yriesogopon (CsHsCH = CH,), Hanuune qBOWHON CBA3U C MO-
JIEKyJie KOTOPOTO OIpPEACNIeT ero CrocoOOHOCTh K moaumepu3anuu. [lomydaror
CTUPOJI Yallle BCEro IMyTeM JeruApupoBaHUsi 3TUiIOeH307a (IIpU TeMmIepaTrype
650 ° C) B pHCYTCTBUU KaTalW3aropa B BUJE OKUCIOB HEKOTOPBHIX METAJIOB.
Peakuus nerunpupoBaHust UMEET CIEAYOIINT BU:

650°C
C6H5CH2CH3 > C6H5CH = CH2 + H, _Q

KaTaJIn3aTop

JlaHHas peakuus sHIOTEpMHUUYECKass. TexXHOJIOrHYecKas cxema IPOU3BOA-
CTBa CTUPOJIA U3 ITUIIOEH30J1a IIPECTaBJIEHA Ha puc. 3.

YTOoOB! KUJIKUI CTUPOJ MOABEPTrHYTH BO3JEHCTBUIO BBICOKOW TeMIepary-
PBI, €ro CIEAyeT MOATOTOBUTH, T. €. HCIAPUTh, U Mapkl neperpers. 1loatomy u3
pe3epByapa / HacocoM 2 €ro MOJArT B UCMIAPUTEND 3 JUIS TOJOTPEBA 10 TEMIIE-
parypel 136 °C u wcnapenus, a 3aTeM B TpyOuarhlii IeperpeBarens 4, Tie
3a CUET TEIUIOThl TONOYHBIX MPOAYKTOB pPEAKTOpA €ro Mapbl MEPErpeBarOTCs
1o temmeparypsl 250-300 °C. IIpu Takoi Temieparype napbl STUIOEH30I1a I10-
cTynatot B peaktop 5. [Ipoxons o tpyOkaMm peakropa, KOTOpbIE 3all0JIHEHbI Ka-
TaJIU3aTOPHOM MAcCol U ¢ HaApPYy HOM CTOPOHBI 0OOTrPEBaIOTCS MPOAYKTAMH TO-
pEeHUsl MPUPOIHOTO ras3a, napbl 3TUIOEH30J1a HArPEBAIOTCS 10 TEMIIEpaTyphl pe-
aknun 650 °C 1 pacuieruisiioress ¢ 00pa3oBaHHEM MapoOB CTHUPOIIA, BOJAOPOA
U TSDKEJIBIX CMOJI.

OO6pa3zoBaBiiuecs MPOAYKThl PEaKIMU HEOOXOAMMO OXJIAIUTh, OTACIHUTH
CTUPOJ OT CMOJI, BOJOPOJAa U OKOHYATEJIBHO €r0 OYUCTUTH. [IoaTOMy cmech ma-
POB M rasza U3 peakropa MOCTyNaeT B CUCTEMY XOJOIHMIBHUKOB-KOHIEHCATOPOB
6, Tie 3a cUeT BOJbI M XOJOAWIBHOIO Paccoiia MPOUCXOIUT OXJIAXKICHUE CMECH
U KOHJeHcauus napoB. Bogopoa u npyrue razoo0pasHble MPOAYKTBI Pa3iloxKe-
HUS OTIEJSAIOTCS OT KMJIKOCTH B CEMapaTope M BaKyyM-HACOCOM 7 OTBOZSTCS
Ha TMOCJHEAYIOIIYO YyTUiau3anuiw. JKHIKUI CTHPOJ C HpUMECSIMH (CTHPOJI-
CBhIpEL]) MOCTYNAET B MPOMEXKYTOUHYIO €MKOCTh 8. OuucTKa CTHUpOJa-Chipla
ocylIecTBsieTcsl myTeM pekTu¢ukanuu. CHadana cieQyeT CHU3HTh TeMIepa-
TYPHBI PEXHUM MEPETOHKH, YTOOBI M30€XaTh HEXKEIATEIbHOIO0 MHTEHCUBHOIO
XUMHAYECKOTO Iporecca nojuMepusanu. CHIKEHHE TEMIEPATypPHOTO PEXUMA
npolecca peKTU(GUKAIMU OCYIIECTBISAECTCA CO3AaHUEM B PEKTHU(PUKALMOHHON
KOJIOHHE ITyOOKOTO BaKyyMma.

Crupon-ceipen; u3 EMKOCTH 8 TIOJAKOT HACOCOM Yepe3 HarpeBaTenb 9 B pek-
TU(UKALMOHHYIO KOJOHHY, KOTOpas paboTaeT NpH JaBJICHUU B BEpXHEH 4acTu
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4 xIla (Bakyym 730 MM pt. cT.), B HxkHel — 8 klla (Bakyym 700 MM pT. CT.)
U npu temueparype (coorBerctBeHHO) 45 u 100 °C. Bpixonsiiue U3 KOJIOHHBI
napbl CTUPOJIA OXJIAKIAIOTCS B KOHJIEHCATOpEe-X0IoauabHuKe /1. YacTh ®KuIKo-
ro CTUpOJIAa U3 cenaparopa /2 moaaercs: B KOJIOHHY Ha OpPOIIEHUE, a OCTaJIbHas
4acTh MOCTYIAET B EMKOCTh TOTOBOM MPOAyKUMH /4. BakyyMm B KOJIOHHE CO3/a-
eTCS BaKyyM-KOMIIpeccopoM /3 3a CHeT WHTEHCHUBHOM KOHJCHCAIUU MapOB
B XOJOJWJIBHUKE-KOHJIEHCATOPE, a TaKKe OTcoca TIa3000pa3HbIX MPOIYyKTOB
Y HECKOHJICHCUPOBABILIUXCA IMAPOB U3 cernaparopa /2.

Haxonsmuecs B cTuposie MpUMecH-CMOJIbl U3 HUKHEH 4acTH peKkTu(UKa-
LMOHHON KOJIOHHBI OTBOJSATCS Ha OXJIAKJICHHUE U JAIbHEHIIEE HCIIOJIb30BaHUE.
JIy1st CHUKEHUs CITIOCOOHOCTH CTUPOJIa K MOJIMMEpHU3aiii (Kak B MPOIECCe PeK-
TU(DUKAIMY, TAK U TIPU JATHHEHIIINX XPAaHECHUH U TPAHCTIOPTUPOBKE) K CTUPOITY-
ceIpiy (Tepe] MeperoHKo mo JMHUM [7) 100aBISIOT HEOOIBIIOE KOJUYSCTBO
MHTUOUTOpa (OOBIYHO TUIPOXUHOH).

Cnymarenu, y KOTOPbIX HOMEp 3a4ETHON KHUKKH MMEET JIBE IOCIEIHUE
mudpsl ot 50 mo 59, momwkHB OpaTh JaHHBIE MO ammapaTamM M IOMELICHUIO
B Ta011.6.

Cnymareny, y KOTOPbIX HOMEp 3a4€THOM KHM)KKHM MMEET JIBE MOCIICIHHE
uudper ot 60 g0 69, noykHBI OpaTh JaHHBIE IO ammapaTraM | MOMENIEHUI0
B TaOI. 7.

Cnymarenu, y KOTOPbIX HOMEP 3a4€THOM KHUKKHM UMEET JIBE MOCIEIHUE
mudpel ot 70 1o 79, moKHBI OpaTh NaHHBIE IO amnmaparaM | MOMEIICHHUIO
B Ta0JI. 8.
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Tabauua 6

MHo3umus HexoMHbIC TaHHbIC JaHHble 1J151 BADUAHTOB
ua puc. 3 50 | 51 [ s2 | s3 | s4 | 55 [ s6 | 57 | 58 | 59
PesepByap ¢ 3TWJI0eH30/10M
O6beM, M° 400 500 600 700 800 700 600 600 500 400
CreneHb 3am0IHEHUS 0,95 0,95 0,9 0,9 0.9 0,9 0,9 0,9 0,95 0,95
1 Temmeparypa padouyas, °C 20 25 30 30 25 20 20 25 30 25
JaBnenue padouee, MIla 0,101 | 0,101 | 0,101 |0O,101 |o0O,101 |oO,101 |0O,101 |0,101 | 0,101 | 0,101
MonexymnsipHasi Macca 3THIOSH3071a 106 106 106 106 106 106 106 106 106 106
Temmeparypa kunenus, ° C 136 136 136 136 136 136 136 136 136 136
Hacocbl chipbeBble IIEeHTPOOeKHbIE 1/ MOAA4H ITHI0eH30.1a
JaBnenue padouee, MIla 0,15 0,2 0,25 0,3 0,25 0,15 0,2 0.25 0,3 0,3
Pa6ouast Temmneparypa, °C 20 25 30 30 25 20 20 25 30 25
JnameTp BcachIBAOLIEH JTUHUHU, MM 100 115 120 125 130 90 110 120 120 120
2 JlnameTp HarHeTaTeNbHOM JIMHUN, MM 50 55 60 65 70 50 55 60 65 70
Bun ynnorHenus Bana TV TY Ccy Ccy TY TY Ccy Ccy TV TY
Jlnametp Bana, MM 30 35 40 30 35 40 30 35 40 30
ITpon3BOANTENBHOCTS, J1/C 5 10 20 25 30 5 10 20 25 30
PeakTop orueBoro aeiicTBus
Jnametp TpyOOK, MM 37 40 45 50 37 40 45 55 37 47
JlnmuHa Tpy60K, M 3 3,5 4 3 3,5 4 3 3,5 4 3
Pabouee napnenne, MIla 0,2 0,25 0,3 0,35 0,4 0,2 0,25 0.3 0,35 0,4
5 PaGouast Temrieparypa peakropa, ‘C 600 610 620 630 600 610 620 630 600 630
Temnepatypa B TOno4HOM 900 | 910 | 920 | 900 | 930 | 940 | 900 | 900 | 910 | 920
npocTpaHcTse, C
TommBo I'a3 l'az | Kuax | Kunpk. | T'a3 l'az | Kunk.| Kugk.| I'a3 l'a3
CranmoHapHas cCUCTeMa TYIIEHUS Her Her ITap ITap Her ITap Her ITap Her ITap




0ov

OkoH4yaHue Ta01. 6

H03l/l].ll/l$l I/ICXOIIHLIe JAHHbIE IlaHHLIe AJIA BADUAHTOB
ua puc. 3 so | s1 | 52 | 53 | s4 | s5 | s6 | 57 | 58 | 59
HacocHasi cTaHIusl ChIPbeBbIX HACOCOB JJI5 MOJAa4YH Y THJI0EeH30]1a
[InpuHa nomenieHus, M 6 6 6 6 6 6 6 6 6 6
JnrHa moMeneHus, M 10 9 8 8 7 10 10 8 8 7
BricoTa momenieHus, M 5 5 5 4 4 5 5 5 5 5
KpaTHE)CTE BO3yX000MeHa 4 5 6 3 5 5 6 5 7 4
aBApPUITHON BEHTWISALIWH, 1/9
2 JInvHa TUHUN 10 3aABHKEK, M 6 8 7 7 5 9 9 7 7 6

CKOpocCTh BO3yXa B IOMEIIEHUH, M/C 0,2 0,3 0,4 0,5 0,6 0,7 0,7 0,6 0,5 0,4
OTKII0YEHNE 3a]IBUKEK Pyun. | Pyun. | Pyun. | Pyun. | ABT. | ABT. | ABT. | ABT. | Pyun. | Pyun.
CpexctBa TymeHus Ilena | Ilena | Ilenma | Ilap ITap ITap | Ilena | Ilena | Ilena | Ilena
KomnyecTBo Hacocos, T. 2 3 4 3 3 3 4 2 3 3
IInomans ocTekneHu, M 15 16 18 20 14 12 20 26 24 22
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Tabmauua 7

Mo3umust HCXoMHbIC TaHHbIC JlanHble 1151 BADMAHTOB
na puc. 3 60 | 61 | 6 | 63 | 64 | 6 | 66 | 671 | 68 | 69
Pe3epByap cTuposa-pekTu(uUKaTa
06BeM, M° 800 1000 | 1200 | 1300 | 1400 | 1200 | 1100 | 1200 | 1000 800
CreneHb 3amoTHEeHUSs 0,95 0,95 0,9 0,9 0,9 0.9 0,9 0,9 0,95 0,95
14 Temmeparypa pabouyas, °C 30 35 30 30 35 30 30 35 30 35
Hasnenue pabouee, MITa 0 0 0 0 0 0 0 0 0 0
MounekynsipHasi Macca cTuposa 104 110 105 108 107 106 103 104 110 104
Temmneparypa kunenus, °C 142 142 142 142 142 142 142 142 142 142
Hacoc 1151 0TKa4YKH CTHPOJIa-peKTHPUKATA
Hasnenue pabouee, MITa 0,2 0,15 0,2 0,15 0,2 0,15 0,2 0,25 0,15 0,15
PaGouast Temmneparypa, °C 30 35 30 30 35 30 30 35 30 35
JlnameTp BcachlBaromen JMHUNA, MM 100 110 115 120 100 110 110 115 100 90
15 | JluameTp HaruerareabHON JIMHUN, MM 75 75 65 65 75 75 75 65 75 65
Bun ynnotHenus Bana TY TY Cy Cy TV TV Ccy Ccy TV TV
Junamerp Bana, MM 35 35 35 30 35 35 35 30 30 30
[Tpon3BOIMTENLHOCTH HACOCOB, JI/C 20 25 30 35 40 25 25 30 20 20
PexkTH(HKALMOHHAS KOJIOHHA
Jmametp, 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
JlaBreHue B BepXHe# 4acTh KOJOHHBI 4 4.5 s 4 4.5 5 4 45 5 4
(Bakyym), klla
10 | YOPeM MapoBoro mpocTpaHcTBa 07 | 075 | 08 | 075 07 | 08 | 075 | 07 | 08 | 07
B KOJIOHHE, %
JlaBneHne B HUKHEN 4YaCTH KOJIOHHBI ] 8.5 9 g 8.5 9 3 8.5 9 ]
(Bakyym), klla
Temneparypa Hu3a KoJOHHSBIL, “C 100 110 115 120 125 100 110 115 120 125
Temneparypa Bepxa KoJa0HHBL, °C 45 50 55 60 65 45 110 115 120 125




(44

Oxonuanue tadmn. 7

Ilo3unmst Hcxoxubie NaHHBIE ,)_Ial'l]-ll)le AJIst BADUAHTOB

Ha puc. 3 60 61 62 63 64 65 66 67 68 69
HpomssopwrensHoCTs 110 napy 1000 | 1100 | 1100 | 1200 | 1000 | 1100 | 1200 | 1000 | 1100 | 1200
(pexTudukary), Kr/a
CpencTtBa TymeHus ITap |Opom. | Ilap |Opom. | Ilap |Opom. | Opom. | Opom. | Ilap ITap

HacocHasi CTaHIM HACOCOB CTHPOJIA-PEeKTHPHUKATA
[[InprHa nomenieHus, M 6 6 6 6 6 6 6 6 6 6
JlnmrHA TOMEIIEeHHS, M 7 8 8 8 7 7 8 8 8 7
BricoTa nmomerienus, M 5 5 5 4 4 5 5 5 5 5
KpaTHf)CTIz BO3/1yX000MeHa 4 5 6 3 5 5 6 5 7 4
aBapuUiHOW BEHTWISIIMY, 1/9
15 JlnmnHA TUHAHN 10 3aABIKCK, M 6 7 7 7 5 6 9 7 7 6

CKOpOCTh BO3/TyXa B IOMEIIEHUH, M/C 0,2 0,3 0,4 0,5 0,3 0,3 0,5 0,4 0.4 0,3
OTKIII0YEHNE 3a]IBUKEK Pyun. | Pyun. | Pyun. | Pyun. | ABT. | ABT. | ABT. | ABT. | Pyun. | Pyun.
CpeactBa TylieHus Ilena | Ilena | Ilena | Ilap ITap ITap | Ilena | Ilena | Ilena | Ilena
KoauuecTBo HacoCoOB, MIT. 2 3 4 3 3 3 4 2 3 3
IImomans ocTeKIICHHS, M 10 12 15 18 12 10 15 18 20 22
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Tabmnuua 8

Ho3umus LCXONHbIE NAHHbIC JlanHble 1151 BADMAHTOB
ua puc. 3 70 | 1 | 12 | 13| 14 | 715 76 77 78 | 719
KoxyxoTpy6uaTblii X0J10IMJIbHUK-KOHIEHCATOP

Huametp, M 1,1 1,2 1,1 1,1 1,3 1,3 1 1 1,2 1,21
Hnuna, M 3 3,2 3,2 3,2 3,5 3,5 3,4 3,4 3,2 3
Jmametp TpyOOK, MM 25 30 35 40 25 30 35 40 25 25
JlinHa TpyOOK, M 2,7 2,8 3 3 3 3 3 3 2,8 2,7

6 | AasicHue B MeKTPYGHOM 03 | 03 | 04 | 03 | 03 | 04 | 05 | 03 | 04 | 03
npocrtpancTee, Mlla
JlaBnenne 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
XiagoareHt (paccod, Boja) Paccou | Paccon | Paccon | Paccon|Paccon | Boga | Boga | Boma | Boma | Bona
TemriepaTypHbII KOMIIEHCATOP Her Her Ecte | Ecte | Her Her Her Her Ecte | Ecth

Bakyym-koMnpeccopsl AJs1 yiaJieHus1 BOJ0Poia

JlaBIieHue rasa Ha CTopoHe 0,15 | 0,16 | 0,17 | 0,18 | 0,19 | 02 | 0,15 | 0,16 | 0,17 | 0,18
HarHeranus, Mlla
JlaBiieHue raza Ha CTOpOHE 3 3.5 3.8 4 4 4 3 3.5 4 4
BcaceiBanus, Mlla

7 Temmneparypa, °C 30 30 35 35 30 35 30 35 30 35
[Tpon3BOANTENHHOCTH HACOCOB, JI/C 75 80 70 75 80 60 70 75 80 75
HuameTp nuHUN, MM 50 65 70 50 70 65 70 50 50 50
OTKJIIOYCHHE 3a]IBHKEK Pyun. | Pyun. | ABT. | ABT. | Pyun. | Pyun. | ABT. | ABT. | PyuH. | ABT.
Paccrostaue o 3aaBUKEK 6 8 10 12 15 15 20 20 20 15

IIpoMe:KyTOYHAsI EMKOCTH CTHPOJIA-ChIPLA

8 Pacnonoxxenne eMkocTH B I 0 M ¢ € H U Wu
Pasmepsi JUIMHA 8 6 7 8 6 7 8 6 7 8
OMENIEHUS IMpUHA 6 4 5 6 4 5 6 4 5 6
E€MKOCTHU: BBICOTA 4 4 4 4 4 4 4 4 4 4
Huametp, M 2 2,1 2,2 2,3 2,4 2,4 2,3 2,2 2,1 2
BricoTa, M 2,5 2,6 2,7 2,8 2,9 3 2,7 2,8 2,5 2,6




4%

OxkoHuyaHue Ta0m. 8

Mo3umust  CO— JlaHHble 1151 BADUAHTOB
Ha puc. 3 70 71 72 73 74 75 76 77 78 79
Temneparypa, °C 35 30 25 25 30 35 30 35 30 35
. K K K K K K K K K K
3aIKTA ABXATEIHHBIX JTHHHA cIé)H CI([)H cIé)H CIE)H czé)l'[ C%H cI([)H cIé)H czé)l'[ cIé)H
W3mepenue ypoBHs M e p H o0 ¢ C T ¢ I 0
CrereHb 3aII0IHCHUS 0,9 0,95 0,95 0,9 0,9 0,95 0,9 0,9 0,95 0,95
JnameTp 1MHUN, MM 75 75 75 75 75 75 75 75 75 75
Hannuue aBapuiiHOro civsa Ecte | Ectb Her Her | Ectp Her Ectp Her Ectb Her
KomnpeccopHasi cTaHuus Vis yAaJIeHUsi BOIOPOJa
[[InprHa nomenieHus, M 8 8 10 6 8 6 6 6 8 10
JlnrHa TOMEIEeHHS, M 12 12 12 12 12 12 12 14 14 16
BricoTa momemeHus, M 6 6 8 6 8 6 6 8 6 6
7 KpatHocTs aBapuitHOit 6 3 6 ] ] 10 3 ] 10 3
BEHTWIAINH, 1/9
CKOpOCTh BO3/TyXa B IOMEIICHHUH, M/C 04 0,6 0,5 0,7 0,8 1 0,6 04 0,8 0,6
KonnuecTBo KOMIIpeCcopos, HIT. 2 2 2 2 3 2 2 2 3 2
IInomans ocTEeKIIEHHS, M 10 12 15 18 12 10 15 18 20 22
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4.4. Xpanenue JIBK B pesepByapHOM napke npeanpusTus
(HoMepa 3a4eTHbIX KHUKeK oT 80 10 99)

B cocTaB pesepByapHOro mapka BXOJST: TPYMIIa PE3epBYapoB sl XpaHe-
HUs OEH3MHA W Tpynna — JUIs XpaHEHUs dTaHoj]a (3TUJIOBOIO CIUPTA), 3/1aHUS
HACOCHBIX C HAcocaMu JUId TepeKadku OCH3WHA M 3TaHOoJa, TPYOOIPOBOIBI
C apMaTypOU, YKeJIe3HOIOPOYKHAS CITMBHAS MFaBTOMOOMITHHAST HATUBHASI SCTAKATBL.

TexHoJIOrn4YecKas cxema nmpomoecca m €¢ onmucanue

[IponyKThl OCTYNAlOT Ha JKEJIE3HOAOPOXKHYIO CIMBHYIO 3cTakamy [
(puc. 4) B KeJIE3HOAOPOKHBIX IUCTEPHAX 2, CIMBAIOTCS W3 HUX C IMOMOIIBIO
npruGOPOB TS HIKHETo 3 MM BepXHEro 3 CiMBa B KOJUIGKTOP 4, OTKy/a OTKa-
YUBAKOTCSI HACOCOM S M HAIPABIIAOTCS HA XPAaHEHHUE B pe3€pBYyaphl 7/ WU Ha aB-
TOMOOMJIBHYIO 3CcTakany 9, o00pynoBaHHYIO MpUOOpaMH JUIsl BEpXHETO HaJIMBA
ABTOMOOMJIBHBIX LIUCTEPH §.

KomnekTop 000py10BaH AbIXaTEIbHOW JUHHUEH (BaHTY30M), yCTaHOBJICH-
HOMI B €ro TOPLE M 3aLUIIEHHON KACCETHBIM OTHENPErPAIUTEIIEM.

OcHOBHOE TEXHOJIOTHYECKOE 000PYT0BAHHE U €r0 pa3MelleHue

OCHOBHBIMM aIlllapaTaMU B PE3epBYapHOM TMapKe SIBISIOTCS BEPTHKAJIbHBIC
MWINHAPUYECKHUE pe3epByapsl 0e3 mOHTOHOB (puc. 5). [lomumo ykazaHHBIX
Ha PUCYHKE YCTPOMCTB, HA KaXKJIOM pe3epByape MMEIOTCSl YCTPOWCTBA JJI OT-
Oopa npo0O, s ynalieHusl TOATOBApPHOU BOJIbI, TUIOIAKa OOCTYKUBaHUSI 000-
pPYIIOBaHUS Ha KPBIIIE, JIFOK-JIa3, CBETOBBIC, MOHTAXXHBIM M 3aMEPHBIN JIFOKH.
PeszepByapbsl 000pymoBaHbI MPUEMO-PA3TaTOYHBIMA TATPYOKaMH, Ha KOTOPBIX
YCTaHOBIICHHI ( CO CTOPOHBI PE3EPBYaPOB) XJIOMYIIKH C MECTHBIM ITPUBOOM.

JlpixaTenbHble MAaTpyOKH HA pe3epByapax ¢ OCH3MHOM M 3TAHOJIOM 000pYy-
JIOBaHbI JbIxateabHbiMU KiaHamu Tuna HJAKM u npenoxpaHuTenIbHBIMH TH-
PaBINYECKMMH KJIATAHAMH C OTHETIPETPAAUTEIISIMH.

PesepByapsl Takke ocHamaroTcs mpuOOpaMu JJiT MECTHOTO U JUCTAHITU-
OHHOTO M3MEPEHHsI YPOBHS M TeMIlepaTypbl OCH3MHA W ATaHOJIA, aBTOMATHYC-
CKOW CUTHAJIM3AIIMN BEPXHETO0 W HUKHETO MPEAETbHBIX YPOBHEHW B3JIMBA, CPEI-
CTBaMH aBTOMATHYECKOTO OOHAPYXKEHHUs TOXKapa, YCTPOWCTBAMH MOJHHUE3a-
IIMTHI, 3aIIUTHl OT CTaTUYECKOTO DJIEKTPUYECTBA U JIPYTHMH YCTPONCTBAMHU.
[To mepuMeTpy KaKI0o¥W TPYIIBI Pe3epBYyapoB MPEIyCMOTPEHA OTrpaKIaromiast
CTeHa 13 COOpPHOTrOo kKene300eToHa BricoTol 0,5 M.
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Puc. 4. [IpuniunuanbHas cxeMa pe3epByapHOTo napka:

Y

1 — xene3HOJOPOXKHAS CIIMBHAS 3CTaKaaa; 2 — /11 UCTepHa; 3, 3 '—an/I60pLI
IUTSL HIDKHETO M BEPXHETO CIIMBa HEPTEIPOAYKTOB; 4 — KOJIIEKTOP; JS—HAcoC;
6 — KOpEHHBIE 3a/IBIKKH; 7 — pe3epByap; 8§ — CTOSIK JIJIsl HANMBa He(DTEIPOTyKTOB;
9 — aBTOMOOMJIbHAS HAJIUBHAS DCTaKaaa

N L LI A L

—e |
]

Puc. 5. O6muii Bux pe3epByapa co CTallmOHAPHON KPBIIIEH

6e3 nonrona (tuna PBC):

1 — mpreMo-pa3AaToYHbINA MaTpyOOK C XJIOMYIIKOH; 2— KOPITyC;
3 — Kpbllla; 4 — IbIXaTeNbHbIN KiIanaH; 5 — MaplIieBas JECTHULA;

6— HpeﬂOXpaHHTeHLHLIfI KJ1aliaH
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Tabmauua 9

Tlo3umus JlanHble 1151 BADMAHTOB
“a Hexonmie anmre 80 81 82 83 84 85 86 87 88 89
puc. 4,5
Pesepsyap PBC ¢ 6enznnom An-80
Homunanwsueiii 006em PBC, M’ 300 200 300 400 250 200 300 400 250 400
Crenensb 3amonaenus PBC 0,95 0,9 0,85 0,95 0,9 0,85 0,95 0,9 0,85 0,9
Bryrpennuii quametp narpyoxos 80 100 | 100 | 125 | 100 | 90 | 125 | 120 | 125 | 125
TpyOOIIPOBOJIOB, MM
OTKIIIOUEHHE KOPEHHBIX 3a/IBHXKEK Mectn.| Huct. | MectH. | luct. | Mectn.| Qucrt. | MectH.| [luct. | MectH.| [ucr.
KonnuecTBo AbIXaTeNbHBIX KIAaHOB 1 1 1 5 > 5 > > 1 )
7 THIIA, IIT.

[IpomyckHasi cCmocOOHOCTh
JBIXATENBHOTO KIanana, M>/q

25 25 100 100 25 25 50 50 25 100

KonuyecTBo npegoxpaHuTENbHBIX | 1 ) 2 1 1 1 2 2 2
KJIaIaHoB, IIT.
[TpomyckHasi ciocoOHOCTD 25 25 50 50 25 25 50 50 25 50

MPEAOXPAHUTEILHOIO KiIallaHa, M /d
Hacoc nenTpo0exHblii 17151 NepeKayKu OeH3NHA

TIpOM3BOIUTENEHOCTD, M*/4 40 80 120 150 60 90 140 160 70 160
Hanop, m 20 30 40 40 30 20 30 40 20 30
OTKIII0YeHHE ABT. | Pyun. | ABr. | Pyun.| ABT. | Pyun. | ABT. | Pyun. | ABT. | Pyun.
JrameTp BcachIBaroLIEH JIUHUU, MM 100 115 120 125 130 90 110 120 120 120
5 JlnameTp HarHeraTesJbHOM JIMHUU, MM 80 65 60 65 80 60 65 100 65 100
Hanmnuue 06paTvHoro KJIallaHa Ha Jla Her Jla Her Jla Her Jla Her Jla Her
HarHeTaTeNnbHOM JIMHUU Hacoca
Bup ymiiotHenus Bana TV TV Ccy Ccy TV TV Ccy Ccy TV TV
JnameTp Baja Hacoca, MM 30 35 40 30 35 40 30 45 30 45
KoJnexrop
4 Juametp, MM 400 420 440 460 480 500 400 420 440 460
JinHa, M 46 48 50 52 54 46 48 50 52 54




8y

OxkoH4aHue Ta0I.

IMo3unust JlaHHbIe 1J151 BADMAHTOB

pn:a“, s Hexonsnie xannre 80 81 82 83 84 85 86 87 88 89
JnameTp ApIxaTeabHON JTUHUH, MM 100 120 130 100 120 130 100 120 130 100
Jlnametp Tpy6onpoBoa oTKauKM 100 | 115 | 120 | 125 | 130 | 90 | 110 | 120 | 120 | 120
MPOAYKTA U3 KOJUIEKTOPA, MM
By KOHTpOJIsS yPOBHS B KOJUIEKTOPE Juct. | Pyun. | Hucrt. | Pyun. | Quct. | Pyun. | luct. | Pyun. | Jucr. | Pyun.

Ilomenienne HACOCHON CTAHUNHU JI51 NePeKaYKH OeH3MHA

JnmHa moMmetenusi, M 6 6 6 8 6 6 6 8 6 8
I[IuprHa nomenenus, M 3 5 4 4 3 5 4 4 3 4
BricoTa momemeHus, M 5 4 4 6 5 4 6 4 5 4
KpatHocts apapHitolt 6 6 10 10 15 8 8 12 15 15
BEHTWISIIIIH, U
JlmiHa TpyOONIpoOBOIOB, M 5 4 5 7 5 5 5 7 5 7
KomngecTBo HacocoB, IIT. 2 3 2 3 2 3 2 3 2 3
Hamnune AVIIT Her Ectp Her Ecte | Her Ectb Her Ectp Her Ectp
[Inomank ocTeKICHHS, M 10 12 15 16 10 12 18 14 14 18
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Taobmnuua 10

Tlo3umus JlanHble 1151 BADMAHTOB
pn:a4, s Hexommbie nattiibie 90 91 92 93 94 95 96 97 98 99
Pesepsyap PBC c atanosom
Homunanwsueiii 006em PBC, M’ 100 200 300 400 100 200 300 400 200 400
Crenensb 3amonaenus PBC 0,95 0,9 0,85 0,95 0,9 0,85 0,95 0,9 0,85 0,9

BHyTpeHHuit auametp matpyOKoB

TpyOONpOBOIOB, MM

OTKIIIOUEHHE KOPEHHBIX 3a/IBHXKEK Mectn.| Huct. | MectH. | luct. | Mectn.| Qucrt. | MectH.| [luct. | MectH.| [ucr.

KonnuecTBo AbIXaTeNbHBIX KIAaHOB 1 1 1 1 ) ) ) ) 1 )

7 THIIA, IIT.

[IpomyckHasi cCmocOOHOCTh

NBIXaTEIFHOr0 KiIalaHa, Mg

KonuyecTBo npegoxpaHuTENbHBIX

KJIaaHOB, IIT.

[TpomyckHasi ciocoOHOCTD

MPEIOXPAHUTEIBHOIO KJIallaHa, M /d
Hacoc neHTpo0e:xHbIi 115 NepeKavyKu ITAHO0JIA

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

TIpOM3BOIUTENEHOCTD, M*/4 40 80 120 150 60 90 140 160 70 160
Hanop, m 20 30 40 40 30 20 30 40 20 30
OTKIII0YeHHE ABT. | ABT. | Pyun. | Pyun. | ABr. | ABT. | Pyun. | Pyun. | ABT. | ABT.
JrameTp BcachIBaroLIEH JIUHUU, MM 100 115 120 125 130 90 110 120 120 120
5 JlnameTp HarHeraTesJbHOM JIMHUU, MM 60 65 60 65 70 60 65 60 65 70
Hanmnuue 06paTvHoro KJIallaHa Ha Jla Her Jla Her Jla Her Jla Her Jla Her
HarHeTaTeNnbHOM JIMHUU Hacoca
Bup ymiiotHenus Bana TV TV Ccy Ccy TV TV Ccy Ccy TV TV
JnameTp Baja Hacoca, MM 30 35 40 30 35 40 30 35 40 30
KoJnexrop
4 Juametp, MM 400 420 440 460 480 500 400 420 440 460
JinHa, M 46 48 50 52 54 46 48 50 52 54
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Oxkonuyanue Taom. 10

IMo3unust JlaHHbIe 1J151 BADMAHTOB
pn:a4 s Hexommbie naniibie 90 91 92 93 94 95 96 97 98 99
JnameTp ApIxaTeabHON JTUHUH, MM 100 120 130 100 120 130 100 120 130 100

JuameTp TpyOOTpPOBOOB MTOCTYIUICHUS
CIUpPTa B KOJUIEKTOP U €r0 OTKAUKH U3 100 115 120 125 130 90 110 120 120 120
KOJUIEKTOPa, MM

Bu KOHTpOJIst ypOBHS B KOJUJIEKTOpE Huct. | Pyun. | Jucr. | Pyun. | JQucr. | Pyun. | uct. | Pyun. | Jluct. | Pyun.
ITomenmeHne HACOCHOM CTAHIIMM JJIsl IEPEKAYKH ITaHOJIA

JlnrHa TOMEIEeHHS, M 6 6 6 8 6 6 6 8 6 8
[[InprHa nomenieHus, M 3 5 4 4 3 5 4 4 3 4
BricoTa momemieHus, M 4 6 4 5 6 4 6 5 4 6
Kpatnocrs, asapuiinoii 6 6 0 | 10 | 15 8 8 2 | 15 | 15
BEHTWISILIUY, Y

JlimHa Tpy6onpoBoIOB, M 5 4 5 7 5 5 5 7 5 7
KonnuecTBo HacocoB, IIT. 2 3 2 3 2 3 2 3 2 3
Hanuune AVIIT Her Ectp Her Ecte | Her Ectb Her Ectb Her Ectp

IInomans oCTEeKIICHHS, M 12 14 10 12 15 14 16 18 14 16
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[Ipunoxenue 2

Tabmura .1

IToxazarenu HO)K@.pHOﬁ OIMIaCHOCTHU Iroprovyunx BEUICCTB

TemneparypHbie npeaensl | KoHneHTpanuoHHbIe npeaeJibl
BemecTBo toens tens pacnpocTpaneHust pacnpocTpaHeHus Uy,
(ks1acc) oC oC naamenu, °C IJ1aMeHH, 00. 1011 m/c
HMKHMI BepXHMit HMKHMI BepXHMI
AneToH -9 435 -20 6 0,027 0,13 0,44
benzon -11 | 560 -14 13 0,0143 0,8 0,478
ben3un Au-80 | -35 | 375 -35 17 1,08 5,16 0,45
Bbytunanerar 29 330 22 61 0,0135 0,09 0,4
N300yTanon 28 390 25 50 0,018 0,114 0,3
Kcumon 26 528 24 58 0,011 0,065 0,35
MeTtaHon 6 440 5 39 0,0698 0,355 0,572
Crtupon 37 490 27 67 0,011 0,072 0,57
Tonyon 7 535 6 37 0,0127 0,068 0,389
OTUnOEeH301 24 421 20 59 0,01 0,068 0,4
OTaHOI 16 400 11 41 0,036 0,177 0,556
OTunaneTar -3 446 -6 28 0,02 0,114 0,39
Tabmwia m2
KoncranTtel ypaBHeHHs1 AHTyaHa
Bemecrso Xovseewan | Moxewyaapuan |y B s
AneToH C3HsO 58,08 6,37551 | 1281,721 | 237,088
benzon CeHe 78,11 5,61391 | 902,275 | 178,099
bensun Au-80 Ce,990H19,1 97,2 4,19500 | 682,876 | 222,066
Byrunanerar CeH 120, 116,16 6,25205 | 1430,418 | 210,745
W300yTanon CsH100 74,12 7,83005 | 2058,392 | 245,642
Kcunon CgHio 106,17 6,25485 | 1537,082 | 223,608
Meranon CH4O 32,04 7,3527 | 1660,454 | 245,818
Crupon CsHs 104,14 7,06542 | 2123,057 | 272,988
Tonyon C7Hs 92,14 6,0507 | 1328,171 | 217,713
DTHIOEH30]1 CsHio 106,16 6,35879 | 1590,66 | 229,581
DTaHOI C>HsO 46,07 7,81158 | 1918,508 | 252,125
OTunanerar C4H30» 88,1 6,22672 | 1244951 | 217,881
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CBoiicTBa BOASTHOTO HACBILIEHHOTO Mapa

Tabmuma 1.3

Jlasnenne, | Temnepatypa | O6bém 1 kr | Macca 1 m 3 | DHTanbNUs | DHTAJLNHUS Tenjorta
MIla napa, °C napa, m ° napa, Kr BOJbI, BOJASIHOI'0 UCHApPEeHHUs],
KJIK/KT napa, kJx/kr KJIK/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 2693,3 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
0,40 142,9 0,472 2,120 602,1 2744,0 2141,5
0,50 151,1 0,382 2,614 637,7 2754,1 2116,8
0,60 158,1 0,322 3,104 6679 2762,5 20,94.6
0,70 164,2 0,278 3,591 694,3 2769,2 20,749
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
Tabnuma n.4

KoaddummeHTs 006EMHOTO CKATUS K MOJTYJTb YIIPYTOCTH XKHIKOCTEH

Temmeparypa, penenni Koat])f!muneHT Mopyab
BemecTBo JaBJIeHHs, 00BEMHOTO yHpyrocru,

°C MlIla cokatust, cm>/kr-107 MlIla
AneToH 18-20 0,1-0,8 121 830
benzon 14-20 0,1-1,5 74,7 1340
benszun Au-80 20 0,1-2,0 92,0 1320
Kcumon 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
DTHIIOCH30T 10 0,1-1,0 76,3 1310
DTtaHou 20 0,1-5,0 76,0 1320
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Tabmuma 1.5

Temnora CTOpaHus roproYnx BCUICCTB

Bemecrso Q" kJIx/Kr Bemecrso Q. kJx/KT
AnetoH 31359,8 MeTtaHOI 23995,0
benzon 40576,1 Crtupon 426234
bensun An-80 44239.,0 Tomyon 40936,4
byrtunanerar 30862,6 DTHIIOCH301 41323,5
N3o0yTanon 36743,1 OTaHon 30562,2
Kcwnion 41207,5 OTunanerar 23586,3

Tao0nuua 1. 6
Ko3¢dunment B npu 3Ha4YeHnn noka3arteJisi aguadarel k
L Y 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

BBE/JIEHUE

3AJJAHUE HA KYPCOBOM ITPOEKT

MIPEJICTABJISEMBI MATEPUAT

METOJUYECKHWE PEKOMEHIAIIMN

N3ydeHne TeXHOJIOTMYECKOro Iporecca

O1eHKa MO’KapoB3pbIBOONACHBIX CBOWCTB BEILIECTB, OOPAIAIOIIUXCs
B IIPOU3BOJICTBE

OneHka noKapoB3pbIBOOIIACHOCTH CPEJIbl BHYTPH allapaToB

MIPU UX HOPMaJIbHOU padoTe

[TokapoB3pBIBOONIACHOCTH ANNAPATOB, IIPU SKCIUTYaTALIMA KOTOPBIX
BO3MOYKEH BBIXOJl TOPIOYUX BEIIECTB HAPYXKY O€3 HOBPEKICHUS

UX KOHCTPYKLIUU

AHanm3 NpuYrH NOBPEXICHHS anlapaToB, pa3paboTka HEOOXOUMBIX
CPEIICTB 3aLIUThI

AHanu3 BO3MOKHOCTH MOSIBJIEHUSI XapaKTEPHBIX TEXHOIOTMYECKUX
VCTOYHUKOB 3aKUTaHUS

Bo3MmoxHBIE IyTH pacpoCcTpaHEHUs ITOKapa

Pacuet kaTeropum npon3BOACTBEHHOIO IOMEIIECHHUS

I10 B3PBIBONOKAPHOM U IMOXKAPHOU OIIACHOCTH

Pa3paboTka kapThl OKapHOM OMACHOCTH U 3aIUTHI
TEXHOJIOITMYECKHUE ITPOLECCHI JJIXI KYPCOBOI'O
[NPOEKTUPOBAHUNA

ITpon3BocTBO OYTaAMEHCTUPOIBHOIO KayyyKa SMYyJIbCUOHHON
coroiMMepu3alei OyrajneHa u CTuposa

Ilex okpacky u3aenuil ¢ KpaCKOIPUTOTOBUTEIBHBIM OTICIICHUEM
[IpownsBoacTBO cTHpOa U3 3TUIOEH301a

Xpanenue JIBXK B pe3epByapHOM napke npeanpusTus
JIMTEPATVYPA
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