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KypcoBoil mpoekT mo mnpoueccaMm W amnmaparaM 3allUTbl OKPYKAIOIIEH cpezbl
ABJISIETCS] 3aBEPILAIOIIMM 3TanoM paboThl CTYAEHTOB HaJ M3y4aeMOW TUCHUIUIMHOW U
npe/cTaBsieT coO0M MepBYIO OOJNBIIYI0 MHXKEHEpHYI0 padory. OH BKIIOYAET pacyeT
OJIHOM M3 TUIIOBBIX YCTAHOBOK OYMCTKH BO3/yXa U ee rpaduyeckoe oQpopMieHHE.

OcHOBHasi LE€Tb KypCOBOIO MNPOEKTUPOBAHUS 3aKJIIOYAETCS B 3aKPEIUICHUH U
pPaCHIMPEHUH TEOPETUYECKUX 3HAHWKM CTYACHTOB, B MPHUOOPETECHUU MMHU HABBIKOB TIO
PELICHUI0 WHXEHEPHBIX 3aJa4. BhINOJHEHWE AaHHOTO KYypCOBOI'O IPOEKTa CIYKHUT
0a30ii U1 JUTIOMHBIX IPOEKTOB MO CIEIIUATBHOCTH.

Conep:kanue nosicHuTebHOM 3amucku (I13)

OcCHOBHOE CoOJIep)KaHUE TOSICHUTEIBHONW 3alUCKUA OMNpeNeNsieTcsl 3aJlaHueM Ha
KypcoBoil mpoekT. OO0BbeM NOSCHUTEIBHOW 3almUCKU JOJDKEeH ObiTh He MeHee 30
cTpanuil TekcTa. CTpaHUIIBI 3alMCKH HYMEPYIOTCS, BKIItOUas CTPAHUIbI C PUCYHKAMU U
tabmuiiamu. Ha TUTYIBHOM JIMCTE HOMEp CTPaHUIIbI HE yKa3bIBaeTcsl. TeKkcT Habupaercs
mpudTom Times New Roman, pasmep 14 1T, MEKCTpOUHBIH HHTEpBaI 1,5. 3aroJIOBKU —
mpudt 14, 16, 18. BblaesieHue mnoayepKkuBaHHeM He jJomyckaercs. PaccrosiHue
MEXIy 3aroJIOBKOM M TIOCIEAYIOIIMM TEKCTOM JOJDKHO OBITh paBHO 10 mMm, mMexmy
3aroJI0BKOM U MOCTEAHEN CTPOKOH TekcTa —15 MMm.

TekcT MOSCHUTENBHOM 3almuCKu pa3OuBaeTcsl Ha pa3fensl. B orjnaBieHun
YKa3bIBalOTCSA HOMEpa CTpPaHWUl, COOTBETCTBYIOIIME KaXIOMY pa3ieny 3alucCKH.
Paznensl u moapasznaensl HyMEpPYIOTCs apaOCKuMu IudpaMu U JTOKHBI UMETh KpaTKUE
HAaMCHOBAHMS.

[ToscuuTenpHass 3amucka JOJDKHA ObITh  OdOpMiIEHA B OMNpeeTeHHOU
MOCJIEIOBATEILHOCTH. BHE 3aBUCMMOCTH OT TEMBI TOSCHUTENbHAS 3aMUCKa JOJDKHA
COJIEPKAaTh:

- TUTYJIbHBIU JIUCT;

- 3a/IaHK€ Ha TPOCKTUPOBAHUE;

- OTJIaBJICHUE;

- BBEJICHHE;

- OCHOBHAas 4acTh,

- 3aKJIIOYEHUE;

- CIIHACOK MCIOJIb30BAaHHOW JIUTEPATYPHI.

[Ipumepsl odopMICHHS THUTYJIBHOTO JINCTA W OIJIABJICHHWS TPUBEICHBI B
MIPUIOKEHUH.



TUTyJbHBIA JIMCT SBJISETCS 3arJIaBHBIM  JIUCTOM  MOSCHUTEIIBHOM  3aIlUCKH
kypcoBoro npoekra (KII).

3agaHue HA KYPCOBO# MPoeKT (10 BapuaHTaM CM. HUKE). 3aJlaHUe MOAMUCHIBACTCS
Oynymum aBropoMm u pykoBoauteneM KII. Ero conepsxanue 3aBucut ot Temsl KII.

Conep:xaHue BKIIOYAeT NEpeUYeHb Ha3BaHWUU cocTaBHbIX uacted [13 ¢ ykazanuem
HOMEpA CTPAHULIbI, C KOTOPOW 0003HAUYEHHBIN pa3zell (IyHKT) HAYUHAETCS.

[TosicuutenpHas 3amucka nocie 3aganust Ha KII (¢ 4 wim 5 cTp.) opopmiisieTcs mo
dbopmam ¢ Hagnmucsmu o ['OCT 2.104-2006 (cm. mpunoxkenue): 4 (5) cTpaHuma — 1o
dbopwme 2, manee — o dhopme 2a.

BBenenue. 31ech NpUBOAATCS KpaTKUE CBEIEHUS OO0 OTpaciu, Uisi KOTOpPOH
pa3paOateiBaetcst KII; BblensieTcss pacCMOTPEHHOE MPOU3BOJCTBO U €r0 3HAYMMOCTh B
OTpaciav; KOHKPETH3HUPYETCs Ta 4YacTh IIPOU3BOJCTBA, KOTOPOW HEMOCPEICTBEHHO
KacaeTcs MPOEKT.

1. AHaau3 CymecTByWINMX TEXHOJOIMH M O0OpPYyJAOBaHHSA B paccMaTpuBaeMoOil
oOsacTu npousBoacTa u 3aaaun KII.

B srom paznene KII mpuBoauTCs ONHMCaHUE CYIIECTBYIOLIETO TEXHOJIOTHYECKOTO
MpoIecca OYMCTKH Ta30BbIX BBIOPOCOB W YYaCTBYIOIIETO B HEM OOOpPYAOBaHUSA C
BBIJICJICHUEM B KOHIIE 3TOT0O OMHCAHUS HEIOCTATKOB U MPOOJeM, BIUSIONIUX HA YCIOBUS
uX pabOTHI U BO3ACHCTBHE HA HKOCUCTEMY. Jlanee paccMaTpUBalOTCs MHBIE JEHCTBYIOIIUE
TEXHOJOTUU U  O0OpYJOBAaHHE aHAJOTMYHOIO HA3HAYEHUs IO JUTEpPaTypHBIM
HMCTOYHUKAM, YKa3bIBAIOTCS HEAOCTATKU. 3aTeM MEPEUUCTSIOTCS PEIIeHUs, ¢ MOMOIIbIO
KOTOPBIX MpeJjIaracTcsi yCTpaHUTh BCE WM HEKOTOPBIE M3 YKa3aHHBIX BBIIIE HEJOCTATKOB
U pobsieM. DTU NMPEeMIOKEHUS SIBISIOTCA 3a0auamu KII, 9To 1 TOAYepKUBACTCS B KOHIIE
paszena.

2. Onucanue TEXHOJOTMYECKOH CXeMbl W 000PYyIOBaHHMsl. DTOT pa3liell UMEET TpHU
nojpasiena:
2.1. Onucanue cxeMbl TPOU3BOJICTBA.
2.2. Onucanue KOHCTPYKITUH 000pyA0BaHUSI.
2.3. Onucanue paboThl 000PYAOBAHMSL.

B noapaznene 2.1. paccMaTpuBaroTCsi TEXHOJIOTHMYECKHE CXEMBI Pa3IMYHOU
CTEIEeHH Pa3pabOTKH - CTPYKTYpHbIC, (DYHKIIMOHAIbHBIE, MPUHIIMIHATBHEIE. B 110001 u3
HUX ONHUCAHUE COCTABJISETCS B CIAEAYIOIIEM MOPSAKE:

- o0mmii mepeueHb omnepanuii (WM TPOIECCOB), PEATM3YIONIUX PacCMaTPUBACMYIO
TEXHOJIOTHIO;
- COJIEp )KaHNE U TEXHOJOTUYECKUE PEXUMBI KAKION U3 onepaiuil (rmpoiecca).



Onucanue JOJKHO CONPOBOXKAATHCA CChUIKAMU HAa COOTBETCTBYIOIIMN YEpTEXK
rpaduueckoi yactu KII m yka3zanwem o0003HaueHHUs amnmapaToB, MAIIUH M IPOUYUX
YCTPOUCTB, MPUBEJICHHBIX HA CXEME.

B nonpazaene 2.2. onucanue o00py10BaHUSI OITUCHIBACTCS B CIACAYIOIIEM MOPSIKE:

- COCTaB arperaTta, yCTaHOBKM, JIMHUU M T. J. B LEJOM (C NEpPEYHEM BCEX BUIOB
YCTPOMCTB, BXOJSLIUX B 3T CUCTEMBI);

- BUJBI alIapaToB, MAalllUH, YCTPOWCTB, KOoTOpble pa3padateiBatoTcsi B KII; mpu srom
OTMHCaHUE CTPOUTCS MO MPUHIIUIIAM OT OOIIET0 K YaCTHOMY, OT OOJBIIOro K Majomy. [Ipu
OTHCaHUU OOIIETO BUIA U COOPOUYHBIX €IUHUI] 000PYAOBaHUS HEOOXOIMMO CChUIATHCS Ha
cBOM uepTexku B rpaduueckoi yactu [II, T. e. mpu ymoMuHAaHUU B TEKCTE HJIEMEHTa
KOHCTPYKIMH yKa3aThb HOMEpP €ro NO3UIMHU HAa COOTBETCTBYIOIIEM COOPOYHOM YEPTEKE.

B mogpasznene 2.3. mocne ocBelIeHUsI KOHCTPYKIIMHU OOOPYIOBaHUS MPHUBOIUTCS
onHcaHue ero paboTbl. B OTHENbHBIX Cilydasx KOHCTPYKIUS M paboTa 00OpyIOBaHUA
MOTYT OBITh COBMEILIEHBI NpU onucaHud. OKOHYATEIbHO ATOT BOIPOC PEIIAETCS CaMUM
aBropoM KII u ero pykoBoguresnem.

IIpy onMcaHuy TEXHOJIOTMYECKOM CXEMBI CIEAYET IIPOAHAIU3UPOBATH Pa3JINYHbIC
€€ BapHaHThl, MO3BOJIAIOIINE HMHTEHCU(UIUPOBATH OCHOBHOW IPOIECC U MOBBICUTH
TEXHUKO-3KOHOMHYECKUE Toka3zarenu. HeoOXxonuMo Takke NPUBECTH CPAaBHUTEIBHYIO
XapaKTEPUCTHUKY allapaToB JJIs €r0 OCYIIECTBIECHUS U 0OOCHOBATh BHIOOP KOHCTPYKLIUU
OCHOBHOTO armaparta. Y YUThIBalOTCA TpeOOBaHUS OXpaHbl OKPY’KAIOLIEH Cpebl.

OOOCHOBaHHBI OKOHYATEJIbHBI BapUaHT TEXHOJOTUYECKONM CXEMBI CIENyeT
onucarb KOHKpeTHO. J[oymkHa OBITh MpUBEIEHA MPUHUUIIMAIbHAS CXE€Ma YCTAHOBKH C
yKa3aHUeM O3 (HOMEPOB anmnaparos).

3. PacueTrHas yactb. PacueTsl B 3amuCcKe JOKHBI COMPOBOXKIATHCS TIOSICHCHUSIMHU.
Bce pacuetnbie (opmynibl NPUBOJATCS CHauyajga B OOILIEM BHUJE, HYMEPYIOTCS, 3aTeM
JaeTCs HAaMMEHOBaHUE OOO3HAYEHUW M YKa3bIBAIOTCS Pa3MEPHOCTH BCEX BXOJSIIMX B
dbopmyny BenuuuH. YMCIEHHbIE 3HAYEHUS BEIWYUH B (HOPMYJy MOJCTaBISIOT B TOM
MOpsJIKE, B KAKOM OHU B HEW 3allMCaHbl, U NMPUBOIAT pe3ysbTaT pacyera. Bece pacueTsl
JIOJKHBI OBITH BBITIOJTHEHBI B MEXTIyHApOHOM cucteme enunui] CH.

Pucynku u opmynbsl pekomeHayeTcs HyMepoBaTh MOCIEAOBATEIBHO B TIpelesiax
BCETO pa3/ienia, a HE KaXKI0r0 U3 €ro MOApa3AeiioB U IIYHKTOB.

B TexHOomormyeckux pacuerax OIPEHEIISIIOTCS OCHOBHBIE pPa3MeEphbl amlaparoB
(nmametpa, BBICOTHI, IMOBEPXHOCTH Terulonepenadyn u T.1.). Ha ocHoBaHuu aHanmn3za
JUTEPATypPHBIX JAHHBIX U PEKOMEHJAIMN BBIOMpPAETCS METOJAMKAa pacdyeTa pa3MepoB
anmapatoB. KpoMe OCHOBHBIX anmapaToB B YCTAHOBKY BXOJHUT BCIIOMOIaTEIbHOE
0o0Opy/IOBaHME: HACOCHI, BEHTWUJIATOPBI, Ta30JyBKH, BaKyyM-Hacochbl U  T.II.
BcnomorarenbHoe 000opyaoBaHue noa0uparoT no HopMasisamM, kataigoraMm uiu ['OCTawm ¢
Y4ETOM KOHKPETHBIX YCIIOBHI €ro padoTHhl.



3aKOHYMB pACUYETHYIO 4YacCTh TMPOEKTa, CTYICHT B 3aKJIYEHMH U3JIaracT
OCHOBHBIE KOHKPETHBIC pE3YyJbTaThl BBITIOJHEHHOW pabOTBI 8 coomeemcmeuu ¢
sa0auamu KII (cm. codepacanue vacmu 1) u gaet aHaau3 MOIYYCHHBIX PE3YJIHTATOB.
ConmepXUT OCHOBHBIC BBIBOJBI O BBIMONHEHHBIX B KII pa3paborkax, rue perieHus,
NPUHATHIE B IPOEKTE, UX TEXHUYECKas 11eJ1ecCO00pa3HOCTh U JTOCTOUHCTBA. OTMeuaeTcs,
YTO yNajJoCh ONPEICIUTh B PACUYCTHOW YACTH, KAKOBHI OCHOBHBIC SKOJIOTHYCCKHE
ToKa3aTeNn pa3padoToK.

B cnucke JauTepaTryphbl TMEPEUHCISIOTCS JIMIIL T€ HMCTOYHUKH, KOTOPHIMU
MOJIb30BaJICs CTyAeHT. CBeneHUs O JUTEPATyPHOM HWCTOYHHMKE JOJKHBI BKIIOUATH:
MOJIHOE Ha3BaHWEe, (paMWIMIO W WHUIMAIBl aBTOpA, MECTO HW3JAaHHSA, HAMMCHOBAHUE
W3/1aTebCTBA, TOJ W3JaHWsA, YUCIO CTPaHWIl. Bce WCMOIb30BaHHBIE WCTOYHUKU
MIPUBOJISTCS B CIUCKE B MOPSAKE YIIOMUHAHKS MX B TEKCTE W 3aIMHCHIBAIOT CIICTYIOMIAM
obpazom:

1. ITporecchl u anmapaThl 3allIMTHl OKpY Karolel cpeibl. AOCopOIis ra3oB. yueOHOe
nocobue / B.1. Cocuosckuii, H.b. Cocunosckas, C.B. Crenanosa. - Kazans: 1U3n-Bo
Kazan. roc. rexnon. yn-ta, 2009. 116 c.

2. Pamm B.M. A6cop6itus razo — M.: Xumus, 1976, 655 c.

[losicHuTenbHas 3amucKa JTOJDKHA ObITh CHAaOXeHa HEOOXOAMMBIMH TpaduKaMu,
CXEMaMH, dCKM3amMu. Bce MILTIoCTpanuu MMEHYIOTCS PUCYHKaMH. PUCYHOK HyMepyroT
M pacroyiaraloT IMOCJ€ CChUIKM Ha Hero. Bce pucyHKH OJKHBI OBITh OJTHOTUITHBIMHU U
HMMETH MOJIPUCYHOUYHBIE TTOJIIHCH.

B Tekcre 3ammcKu yKa3bIBarOTCS CChUIKM HAa HCIOJIB30BAHHYIO JIATEPATYPY IS
AMIIUPUYECKUX (PopmMys, (PU3NYECKHX KOHCTAHT M JPYTHX CIPABOYHBIX JaHHBIX.
CchUIKM Ha JIUTEpAaTypHbIE UCTOYHHMKHU JAIOT B KBAJPATHBIX CKOOKAaX, yKa3bIBas HOMEpP
JAHHOT'O UCTOYHHUKA B CIIMCKE JIUTEPATYPHI.

I'padpuyeckast 4acTh KypcoBOro npoeKTa

['paduueckas yacTh MpOEKTa COCTOUT M3 TEXHOJOTHYECKOM CXEMbl U YepTexa
OCHOBHOTO armapara: 3 nucta popmara Al (594x841) B coorBercTBun ¢ 'OCT 2.120-
73. Odopmienre rpaduaecKoil YaCTH MPOEKTA JOKHO COOTBETCTBOBATH TPEOOBAHUSIM
ECK/I, npeabsiBisieMbIM K BBIIIOJIHEHUIO TEXHUYECKOTO MTPOEKTA.

Ha texnomornueckoid cxeme (nuct 1) AOMKHBI OBITH IMOKa3aHbl OCHOBHBIE
amnmaparthl, U3 KOTOPBIX COCTOUT YCTAaHOBKA, M COCIMHSIONTNE UX TPyOompoBoasl. Cxema
JOJDKHA COJIEPIKaTh YIPOIIEHHOE M300paKeHHE aIlmapaToB, BXOIANINX B YCTAHOBKY, BO
B3aMMHOM TEXHOJOTHYCCKONH W MOHTAXKHOU CBSI3M MEXKIY HUMH, W TaOJHUIBI YCIOBHBIX
rpadguuecKkux 0003HAYCHHI.

Bce obopymoBanune Ha cxeMe BBIUEPUYHBACTCS CIUIONIHBIMU TOHKUMHU JIMHHUSIMU
tommuuoi 0,3-0,5 MM, a TpyOONIPOBOIBI - CIUIONTHBIMUA OCHOBHBIMH JIMHUSIMH, T. €. B 2-3
paza Tomme (I'OCT 2.104-2006), uem obGopymoBanue. Ilpu  BBIMOJHEHUH



TEXHOJIOTMYECKOW CXEMbl TPHUMEHSIOT YCIOBHBIE Tpaduueckue M300paKeHUS.
AnrmapaTaM, TIOKa3aHHbIM Ha CX€Me, KaKk I[paBWjIo, MPUCBAUBAIOT OYKBEHHOE
o00O3HaueHHEe, COOTBETCTBYIOIIEE HadalbHOM OykBe HUX HauMeHoBaHWM. JluHum
TpyOOIIPOBOJIOB CIIEYET IMOKa3blBaTh TOPU3OHTAIILHO M BEPTUKAIBHO, MapaijielIbHO
JUHUSAM paMKku ¢dopmara. YCIOBHbIE H300paxKeHUss U 0003HAUYECHHsS] TPyOONpPOBOJIOB,
NPUHATHIE HA CXeMe, JOJIKHBI ObITh paciin@poBaHbl B TA0JIMIIE YCIOBHBIX 0003HAYEHUH.
Ha TexHonmornyeckoi cxeme MOryT OBITh IOKa3aHbl MNPUOOPHI U CPEACTBA
aBTOMATU3allMM, YCIOBHBIE WH300paxkeHus: KoTopwix ompeaenser ['OCT 21.404-85.
O0603Ha4YCHNS YCIOBHBIE B CXEMaX aBTOMATU3AIMH TEXHOJIOTHYECKUX MPOIIECCOB.

TexHonornyeckas cxema BBIIOJHSAETCS Oe3 coOmroAeHus maciirada Ha JIUCTE
dopmara Al (594x841). [leiicTBUTENBHOE MPOCTPAHCTBEHHOE PACTIOIOKECHUE alllliapaToB
MOHO He y4uThiBaTh. COOCTBEHHO CXeMa pa3MeNIaeTcs ¢ JICBOW CTOPOHBI Ha OOJbIIEH
4acTy MoJIs JiucTa. B mpaBoM HMXKHEM YIUIy pacrojiaratoT OCHOBHYIO HAJIMKUCH (IIITamI)
no ['OCT 2.104-2006. Hag ocHOBHOM HaAMHUCHIO (Ha pacCTOSHUM HE MeHee 12 mMm)
pacroJiararoT TaOJIMIIbl C IEPEUHEM COCTAaBHBIX YACTEH U DJIEMEHTOB CXEMBI.

Yeprex oOImero Buja OCHOBHOTO ammapara, yKa3aHHOro B 3aJaHuu (JIUCT 2),
BhIMoIHseTCs Ha jucte ¢popmara Al (594x841) B coorBerctBuu ¢ ['OCT 2.120-73. Ha
YepTeKe JOKHBI ObITh JJaHbI TJIABHBIM BUJ anmapara B CEYEHUU M0 BEPTUKAIBHON OCH,
BUJI CBEpXY, pa3pe3bl W CEUCHHMs, JAIOIIMe IOJIHOE MPEJCTaBICHUE 00 YCTPOMCTBE
JAHHOTO anmapara, a TakKe OCHOBHBIE Y3JIbl, KOTOPHIC Ha TJIABHOM BHJI€ HE yAaeTcs
n300pa3uTh 4eTKo. Maciirad, B KOTOPOM BBIYEPUMBAIOT anmapaT U y3jbl, BHIOUPAIOT O
['OCT 2.302-68. I'maBHbIi BUJ ammapaTa BEIYEPUYUBAIOT TOJIBKO B pabOYeM MOJIOKCHUH
M pacrojiaratoT €ro BJOJb OoJbllieil CTOpoHBI JucTa. Ha octasibHOM 4acTu JMcTa
pacrojaratoT Jpyrue BHUbI, CeUeHUs], pa3pe3bl. PekoMenayercst oOuuid BUa amnmapara
BbIUEPUYMBATh B HAMOOJBIIEM K3 MacHITa0OB C MPUMEHEHHWEM IPU HEOOXOJIUMOCTH
paspbiBa u3zo0OpaxeHus. OCHOBHbIC BHUJbI BBHIYEPUMBAIOT B OJIMHAKOBOM MacliTaoe.
OcHoBHas Haamuch (IITamI) pacrojiaraloT Ha JIMCT€ B TMPABOM HIDKHEM YTy TIO
OTHOIIICHHUIO K paboueMy mosiokeHuto ammaparta B coorBerctBum ¢ ['OCT 2.104-2006.
Han ocHOBHOM HaaAMWChIO TIOMEIIAIOT TaOJWIy COCTaBHBIX dYacTel ammapara,
TeXHUYECKHE TpeOOBaHUS, MPEABSIBISIEMbIE K M3TOTOBJICHUIO W UCHBITAHUIO ammapara,
TEXHUYECKYI0 XapaKTepUCTUKY ammapaTta. Ha deprexe oO0miero Buaa MPOCTABISIIOTCS
pa3Mephl: KOHCTPYKTUBHBIC, YCTAHOBOYHBIE, IPUCOCTUHUTEIILHBIE.

Ha mucre 3 uzoOpakaercs cxeMa pacrojioKeHUs ammapara u o0opyJoBaHUS Ha
npeanpustin (Hanpumep). Jlomyckaercst HCmoib30BaTh popmar A2.



3agaHus 1y KypcoBOro MPOeKTAa Mo TUCHUILUIUHE
«IIpouecchl U annaparsl 3alIMTHI AaTMOC(EepPbD)
Bapuanmur KII eéviouparomcesa co2nacno nopaokoeomy Homepy 6 Cnucke 2pynnol

Ilepeuyenn noasexammx pa3padorke BOIPOCOB

1. ITpoBecTn BBIOOp CPEACTB 3aIIUTHI OKPY)KAIOLIEH Cpelbl OT 3arpsA3HEHUH MPOMBIIIIEHHOIO
npennpusaTus (1exa). PaccMoTpeTs U CpaBHUTH BCE BO3MOXKHBIE albTEPHATUBHBIE CPEICTBA 3AILUTHI.

2. Omucarb MeETOIbl M TPOIECCHl, JIKAIIMEe B OCHOBE OYHCTKM OTXOASAIIMX Ta30B OT
3arpsI3HAOLIUX BELIECTB /10 TpeOyeMbIX KoHIeHTpauil Ci.

3. Onucare yCTpOMCTBO M MPUHLUUI JACHCTBUS amlaparoB, YCTAHOBOK, CHUCTEM M CXEM
TEXHOJIOTHYECKUX MPOLECCOB OYMCTKHU OTXOAIINX Ia30B.

4. OueHntb 3PPEKTUBHOCTh OYHCTKU MO KAXKIAOMY 3arps3HAIONIEMY BEIIECTBY U HEOOXOAUMOCTh

BBEJCHUSA MHOTOCTAUITHON OYHCTKH.

Bapuanr 1

CrpoekTupoBaTh HAcaJOUHBIH aOcopOep U TEXHOJOTMUYECKYI) CXEMY YCTaHOBKU ISl OYHCTKHU
BO3/1yXa OT IIapOB COJISTHOM KHUCIIOTBHI.

Hcxoonvie dannvle Ha npoekmuposanue:

[Tornoturens — BOAa; KOJIMYECTBO OUMIIAEMOM ra3o-Bo3aymHoi cmecu Grs = 0.1512 kmoub/cex
(Vi= 12000 m3/gac mpu 0°C u aT™MocepHOM AaBIeHHH); TemIepaTypa Boasl t = 60 °C; naBieHue p =
9,8*10* I1a; HauambHOE CoOAEpPIKAHKE MAPOB COAHON KHUCIOTHI B Bosayxe yr = 0,24 kmoms HCL/ kmoib
cmecu (Yu = 0,316 kmonp HCL/ kmonb Bo3myxa); crenenb u3BiedeHuss HCL u3 Bozgyxa 95 %.
Conepxanne HCL B Boje Ha Bxoae B abcopbep xu = 0 M KOHIEHTpalus MOJydaeMoil COJHOM
kucinotel Xk = 0,161 kmons HCL/ kmosb Boasl (xx = 28% Bec.); IIJIOTHOCTh U BSI3KOCTh ra3a MPHHSATH
paBHOM BS3KOCTH BO3/AyXa IpHU pabodux YcioBusxX mnpouecca. Yucno eaunun nepeHoca Ny = 4,2.
OOwemuBI K03 dUIMEHT Maccomepeaayd TpU TOTIOMEHHH XJopucToro Bomopona Kyy= 0,0438
KMOTE*M>*cex ™,

Hacanka: xepamuueckue ceana Pammra pazmepos 50x50%5 MMC. (B HaBan).

Pacuet aGcopOepa mpoBecTH Ha OCHOBE €IMHUII [IEPEeHOCa.

Bapwuant 2

CrpoektupoBaTh aacopobep MNEPUOAUIECKOTO JEHCTBUSI W TEXHOJOTHYECKYI0 CXEMYy JIs

ylaBiuBaHus napoB Oytuinanerara (bA) u3 Bo3nyxa akTUBHBIM YIJIEM IIPH CIEAYIOIINX YCIOBHSIX.



Hcxonuplie qaHHbIE HA TPOSKTHPOBAHUE:

Pacxox maporasoBoit cmecu Vo= 30000 m3/4; Temmeparypa cmecut= 20°C; naBneHue
atmoceproe P = 0,101 MIla; nauanbHast koHueHTpauus BA B Bosayxe yx = 0,0082 kr/m®; nomycrumas
KOHIeHTparms BA 3a cioeM ancop6enta yx = 0,0004 xr/m°. TInoTHOCTB Ta30BOM cMecH pr= 1,2 Kr/M°;

BA3KOCTb Ta30Boil cMecH iy = 1,8.10° Ia.c; kosddumuent muddysun BA B rasooit paze npu 0 °C Do =

5,7.10° m?%/c. AncopOeHT akTHBHBIH yroas AP-A (HachlmHAs MIOTHOCTB py = 550 kr/mM3, mopo3HocTs € =
0,375, sxkBuBasieHTHbIN quamerp d, = 0, 0013 m).
Tun anmapara — KOJbIEBOH agcopOep (HapykHbId auamerp cios ancopOeHTa Duap= 3 M,

BHyTpeHHUH quameTp Dyy = 1,6 M).

BapuanT 3

CrpoekTupoBaTh HACaJOUHBIH aOcopOep U TEXHOJOTMUYECKYI0 CXEMY YCTaHOBKU ISl OYHCTKHU
BO3ayXa oT AByokucH yriaepoaa COxz.

Hcxoonvie dannvle Ha npoekmuposanue:

[MTornotutesnb — Bojaa ¢ Temieparypoii t = 25 °C; yaenbHblit pacxoa normoruress | = 120 kr/kr;
pacxon ra3oBoii cMecu Ha Bxoae Gev= 905 xMomb/cek (Vew= 20000 m3/uac mpu 0 °C u aTMochepHOM
JIABJICHUH ); HAYAJIBHOE COJIep)KaHUEe JIBYOKUCH yriepoaa B Bo3ayxe Vu= 30,2 00. %; conepxxanue CO2 B
BOJIE Ha BXoJie B abcopOep x, = 0 u Ha Bbixoxe u3 Hero X, = 0.0021 B MONBHBIX 105X, pabouee TaBiIeHne
p = 1,6 MIlla; crenenp wuszBneuenuss COzu3 Bosgyxa 95 %. CpenHsis MosieKysspHas Macca
nocrynaromiero raza Mr= 20,5 Kr/KMOIlb, BA3KOCTh ra3a Ipu pabounx ycrnosusx p = 1,37*107° [Ta*cexk.
Bsskocts Bogsl mpu 25°C px = 0,9%1073 Ia*cex. Hacanka: kepammdeckue Konblla Pammra pasmepos
50x50x5 mm°. Ko durmenT 3amaca ais BRICOTHI HACAIKH IPHHATS 1,5.

Pacuer a6cop6epa IMPOBECTHU HA OCHOBEC CIUHUII IICPCHOCA.

Bapwuant 4

CrpoexkTupoBaTh ajacopOep MEPUOAMUECKOTO JACUCTBUS C HEMOJBMKHBIM CJIOEM aJcopOeHTa U
TEXHOJIOTUYECKYI0 CXEMY NJisl yIaBIUBaHUS MMapOB METUIIOBOTO CIHpTa (METaHOJa) W3 BO3AyXa MpHU
CJIETYIOIIUX YCTIOBHUSX.

Hcxoomnvie 0annble Ha npoexmuposanue.

Pacxon cmecu V = 2500 m%/u; Temmeparypa mapososmymHoii cmecu t = 20 °C; masnenue P =
0,101 MlIla; HauanpHass KOHUEHTpAIMs METaHOJa B ra3oBoil cmecu yy = 0,003 KP/M3; KOHLIEHTpaLHs

MeTaHoJa B Ta3e Ha BBIXOJAE M3 ajgcopbepa y«= 0,05 Kr/mM>; cKOpOCTh Tra3a, OTHECEHHAs K CEUSHHIO



ammapara Wr = 0,3 m/c. AncopOeHT — aKTUBHBINA yroib Al'-3 (3KBHBaJCHTHBIN auameTp rpanyi d, = 2

MM, TIOPO3HOCTH CJIos1 ajicopOenTa € = 0,375). Tun anmapaTta — BEpTUKAIBHEIN ancopoep.

Bapuanr 5

CrpoexkTupoBaTh HacaJOouHbIii abcopOep U TEXHOJOTUYECKYI0 CXEMYy YCTAHOBKHM JIJIst

YJIaBJIMBAHUA aMMHAKa U3 ra3oBOM CMECH C BO3AYyXOM

HcxonHple JaHHBIE HA IPOSKTHPOBAHHUE.

[MornoTurens - BOjJA, KOJIMYECTBO ouminaeMoro rasa Ve = 15000m%/gac; aGcomoTHOE
nasnenne P= 9,8 10% Ila; yaensHeli pacxox mornorutens | = 1,25 kr/kr; Temneparypa Bosl t = 5°C;
HayalbHOE COJEep)KaHWe aMMHaka B Bosayxe Vy = 7,5 00.%; comepkaHue amMMmuaka B BO3JIyXe Ha
BbIxoze Vi = 0,25 00.%; comep:kanne aMMuaka B BOJie, MOCTymaromiei Ha abcopbiuio xy = 0,1 macc.%.
Hacanka: xepamuueckue konbiia Pamura pazmepom 35%35x4 MM (C HEYHOPSAJOUYSCHHBIM Pa3MEIICHUEM ).

Pacuer abcopOepa npoBecTn Ha OCHOBE €IMHHUI TIEPEHOCA.

BapuanTt 6

CrpoekTtupoBaTh afcopOep MEePUOJAMYECKOTO JIEHCTBHUS C HEMOJBUIKHBIM 3€PHUCTBIM CIIOEM
azicopOeHTa U TEXHOJIOTHUYECKYIO CXEMY JJIsl yJIaBIMBaHUs [1apOB alleTOHA U3 BO3/1yXa IPU CIETYIOIINX

YCIIOBHSIX:

Hcxoonvle Oannvie na npoekmuposanue:

O6bem maporasoBoit cmecu Vo= 6000 ™/uac (mpM HOpMalbHBIX YCIOBHAX); TeMIepaTypa
ancop6Oiuu t = 20 °C; naBnenue P = 0,2 Mlla; HauanbHas KOHIIEHTpaIus mapos anerona yy=0,035 KT/MC;
CTETNEHb YJIaBJIMBaHUs aneToHa N= 99,5 %; nmpuBeneHHas CKOPOCTh mapora3oBoil cmecu Wr = 0,25 m/c.
HauanpHoe conmepxanue aretoHa B azacopOeHTe xy = 0. MonpHas macca Bo3ayxa My =29 Kr/mMomb;
TMJIOTHOCTH MaporasoBoit cMecu pr= 1,2 Kr/M°; IuHamMuueckas BA3KocTh rasa Wr= 1,8.10°IMa.c.
AnicopOeHT — akTHBUpOBaHHBIN yronb AP-b (3kBuBanentHslii quametp d, = 0,0015 M, mopo3HOCTH CIOs
& = 0,3, HACHIMHAs TIOTHOCTH ajicopbenTa py = 580 kr/M°). Tum ammapaTa — BepTHKANBHBIN aacopoep.

Koopaunatsl TOuek n30TepMBbl afcopoumu 0eH3051a akTUBHBIM yriiem AP-b:

X, KT/KT ajcopbeHTa 0 0,05 0,1 0,15 0,2 0,235

Y*.10%, kr/kr BO3JlyXa 0 1,65 2,37 3,54 7,1 15,7




Bapuant 7

CrpoexkTHpoBaTh HAacaJOUYHBIM aOcopOep U TEXHOJOTMUYECKYH) CXEMY YCTaHOBKU ISl OYHCTKHU
BO3/lyXa OT MapoB CIHPTA.

Hcxoonvle dannvle Ha npoekmuposanue:

KonmdaecTBo oumimaemoit mapo-Bo3aymHoi cmecu Gz = 1350 kr/gac; HayalbHOE COJEp)KaHUE
cnuprta B Bo3ayxe yi = 0,7 % (mMaccoBoe conepikaHue); collepsKaHue CIUPTa B BO3JyXE Ha BBIXOJE U3
abcopbepa cx = 1 r/m3; aGcopOeHT — BoJIa ¢ KOHI[GHTPAIMEH MapoB CIIUPTa Ha BBIXOJIE U3 abcopdepa Xk =
2,5 % wmacc; HayalbHash KOHIIGHTpAllMs MapoB CHUpTa B mocTymnawoomer Boae xx = (. JlaBienue B
abcopbepe p = 0,1 MITa; Temneparypa Bozsl t = 20 °C; mnoTHOCTS Ta3a p = 1,84 xr/m®; Koadduuuent
muddysun napos crupra B rase npu 20 °C Dy = 0,748*10° m?/cex.

Hacanka: kepamudeckue cemia Pammra pazmepoB 35x35x4 mwm. (B HaBa).

JlaHHBIE O PAaBHOBECHBIX KOHIICHTPALIUSIX CIIUPTA B BOJIE U ra3e CIACAYIOIINE:

Conepxanue criupTa B CopepxaHue cupTa B
pacTBope x. % macc. raze ). % macc.
1 0,103
3 0,315
5 0,497
7 0,707
10 0,928

Pacuer abGcopOepa mpoBecTH Ha OCHOBE €IMHUII TIEpeHOCa.

BapuanT 8

CrpoeKTUpoBaTh aJcopOep MEePHOAMYECKOTO NEHCTBHS C HEMOJBH)KHBIM 3E€PHHUCTBIM CIIOEM
aJicopOeHTa U TEXHOJIOTUYECKYIO CXEMY JUTSl yJIaBIMBaHUS MMapoB alleTOHA U3 BO3AyXa MPH CIIECTYIONUX
YCIIOBHSIX:

Hcxoonvie danHvle Ha npoekmuposanue:

Pacxon maporaszoBoit cmecu Vo= 50000 M%/u (Ipu HOpManbHEIX YCIOBMSAX); TEMIeEpaTypa
cmecu t = 20 °C; maBnenue P = 0,2 MIla; HavajbpHash KOHIIEHTpalMs aneToHa B Bozayxe yy = 0,008
KI/M>; IOTTyCTHMas KOHIIEHTPAIHs alleToHa 3a cioeM ancopOenTa yx = 0,0004 kr/m°. IIIoTHOCTE ra30Boit

cvecn pr= 1,2 kr/m® (IpM HOPMAlBHEIX YCIOBMAX); BA3KOCTh rasoBoit cmecu p,=2,5.10° Ia.c.



AncopOeHT akTHBHBIA yromb AP-A (HachllHAs IIOTHOCTH px = 550 kr/m®, moposnocts & = 0,375,
sKkBUBaJIeHTHBIN auameTp d, = 0, 0015 m). Tun anmapata — KOJbLEBOH afcopOep (HapyXHbIH aUaMETP

ciost ancopoenTa Dyap = 3 M, BHyTpenHuit auamerp Dgy = 1,6 M.)

BapuanTt 9

CrpoexkTupoBaTh HacaJo4HbIii abcopOep H TEXHOJIOTUYECKYID CXEMY YCTaHOBKH JUIS
MOTJIOLIEHUS MTapOB alleTOHA U3 BO3/yXa.

Hcxoonvle dannvle Ha npoekmuposanue:

[Tapo-Bo3aymHas cMech coaepkuT Vi = 6 % (00.) aleToHa; KOJTUYEeCTBO YHCTOTO BO3AyXa B ITOH
cmecu Vi = 1400 m%/cex (pyn HOPMAaNBHBIX YcI0BUAX); ITOrIOTHTENb — BOJA, KOJIMYECTBO OPOIIAEMOi
Boabl L = 3000 kr/uac c¢ comepkanueM anetoHa X# = 0; cTemneHb ynaBiauBaHUs ameroHa 1 = 98,5%.
Ckopoctp raza Ha 25 % MeHbIIE CKOPOCTH 3axJicObIBaHHMA. YpPaBHEHWE JIMHWUU paBHOBecus Y*
(xMoB/KMOTB Ta3a) = 1,68 X (KMOJIb/ KMOJIb BOJIBI);

Hacanka: kepaMudeckre Koiblia Pammra pasmepos 25x25x3 mm®. (B HaBa).

Pacuer abcopbepa mpoBecTH Ha OCHOBE EAMHMUII IEPEHOCA.

BapuanT 10

CrpoexkTupoBaTh ajacopOep NEpUOAUYECKOTO JIEHCTBUS C HEMOJBUKHBIM 3EPHUCTBIM CIIOEM
azicopOeHTa ¥ TEXHOJIOTMUYECKYIO CXeMY JUIsl yJIaBiIMBaHUs NapOB MypaBbUHON KHUCIOTHI U3 BO3AyXa Npu
CIIEAYIOIINX YCIIOBHSIX:

Hcxoonvle dannvie na npoexmuposanue:

O6wem maporasosoit cmecu Vo= 6000 m%/dac (Ipu HOPMANBHBIX YCIOBHAX); TEMIeEpaTypa
ancopommu t= 20°C; pmaBnenme P =0,2 MIla; HavyanpHas KOHIIEHTpAIMs TApOB MYpPaBBHHOM
KHCIOTH Yy = 0,015 Kr/M>; cTemeHb ymaBIHMBaHHSA MypaBBMHOH KHCIOTHI 1 = 99,5 %; mpuBeneHHas
CKOpOCTh Tapora3oBoil cmecu Wr = 0,25 wm/c. HauanbHoe coaepxkaHue MYpPaBbUHOM KHCIOTHI B
ancopoente Xy = 0. MonpHas Macca Bo3ayxa My = 29 Kr/MO0Ib; TUIOTHOCTh TTapora3oBoi cMecH pr = 1,2
Kr/M3; IuHAMHYecKas BA3KocTh Tasa W= 1,8.10°Ila.c. AncopbGeHT akTuBHBIA yroms AI-3
(PKBUBAJICHTHBIN JUaMeTp Tpanyi d, = 2 MM, OPO3HOCTH clost afacopoenTa € = 0,375). Tun anmapara —

BEePTHUKATBHBIN ajicopOep.



BapuanTt 11

CrpoexkTHpoBaTh HAacaJOUYHBIM aOcopOep U TEXHOJOTMUYECKYH) CXEMY YCTaHOBKU ISl OYHCTKHU
BO3/lyXa OT ABYOKucH cepbl SOa.

Hcxoonvle dannvle Ha npoekmuposanue:

[Tornoturenr — BOAA; KOJMYECTBO OYHUIIAEMOHN ra3o-Bo3aymHod cmecn Gr= 1,5 Kr/cek;
naBnenne p = 9,8%10% Ia; Temmeparypa Boxsl t = 20 °C; HayalbHOE COJEP)KAHUE JIBYOKHCH CEphl B
Bo3ayxe Vu = 40 00. %; conepkanne SOz B Boje Ha Bxoze B abcopOep x# = 0 1 Ha BBIXOJE U3 HETO XK =
5 macc. %; crenenp u3BnedeHust SOz u3 Boznyxa 90 %. Hacanka: xepamuueckue cemna «VHTamoke»
pazmepoB 50 MM. (C HEYTOPSATOUCHHBIM Pa3MEILIEHUEM).

HaHHHC O PAaBHOBCCHBIX KOHICHTPALUAX SO2 B BOJ€ U ra3e CICAYOUIUEC:

X (xr SOz/kr BoibI) 0,005 0,01 0,02 0,03 0,04 0,05

Y* (xkr SO2/kxr Bo3ayxa) |0,0625 0,134 0,292 0,481 0,695 0,966

Pacuer abGcopOepa npoBecTr Ha OCHOBE €IMHHUI IIEPEHOCA.

Bapuant 12

CrpoexkTupoBaTh ajacopOep NEpUOJAUYECKOTO JIEHCTBUS C HEMOJBUKHBIM 3EPHUCTBIM CIIOEM
ajcopOeHTa W TEXHOJOTMYECKYI0 CXeMy IS yJIaBIUBaHUS IapoB JAUXJIOpPITaHA W3 BO3AyXa MpHU
CIIEAYIOIINX YCIOBHSIX:

Hcxoonvie dannvle Ha npoekmuposanue:

Pacxox maporazosoii cmecn Vo= 50000 m/a (pm HOpPMANBHBIX YCIOBHAX);, TEMIEpaTypa
cmecu t = 20 °C; naBnenue P = 0,2 MIla; HauanpHasi KOHIIEHTpAIMS JUXJIOpITaHa B Bo3ayxe yx = 0,008
KF/M3; JOMyCTUMasl KOHIIEHTpallUs JUXJIOPATaHa 3a cioeM aacopoeHTa yx = 0,0004 Kr/M°,

IInoTHOCTH ra30Boi cMecH pr = 1,2 kr/M3 (IIpH HOPMANBHBIX YCIOBUAX); BA3KOCTH Ia30BOH cMecH
= 2,5.10°Ma.c. AncopbeHT aKTHBHBIA yromb AP-A (HaceIHAs TIOTHOCTH pu= 550 Kr/m>,
mopo3HocTh € = 0,375, skBuBaneHTHbIN auameTp d, = 0, 0015 m).

Tun anmapara — KoJbLEBOH aacopbep (HapyXHbIM auamerp cios aacopoeHTa Duap= 3 M,

BHYTpeHHUH tuamerp Dgy = 1,6 M.

Bapuant 13

[IpoBectu pacueT u BbIOpaTh apaMeTpbl IEHHOTO CKpyOOepa AJis OTXOASIIUX ra30B.

Hcxoonvie dannvle Ha npoekmuposanue:
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Amnmapar npsiMoyroisHOTo cedenus (3M X 2m). Pacxox orxomsmiero raza V = 32 000 m>/uac,
3anbIIEHHOCTH Ta3a Ha BXOJe B anmapar cu— 0,01 kr/m®, crenens ounctku 1 = 0,99; cKOpoCTh raza W=
2,7 m/cek; 00beM BOJBI, HEOOXOAUMBIH i1 00pa3oBaHus cycrieH3uu (yreuka Boabl) Ly = nkV/100, rae
kK =0,6+ 0,84, n = 1,5 — ko> urment 3anaca; KommuecTBo cauBHON BOABI Lems= i*b, e i = 1 M%/(Meu)
— MHTEHCHBHOCTb MTOTOKA, b = 2 M — IMpPHUHA pemnieTku; oommid pacxoa Boabl L= Lyr+ Leuws; CkOpocTh

)1/0,6

ra3a B OTBEPCTHSX pelieTku Wo= 10 M/cex; BbIcoTa ciiost Bobl Ha perierke ho= (H/0,8 wy)™"°, rme H =

Ko- 1,95 we+ 0,09 — Beicota cimos menbl, a Ke= 2 1 W/(2 - 1) — Ko3pPHUIHMEHT CKOPOCTH

TbUICYJIaBIMBAHKS; BHICOTA TIOPOTa BOJIBI Ha cimBe pemmerkd hy= 2,5h,- 7,5 V1

Bapuanr 14

CrpoexkTupoBaTh ajacopOep NEpUOJAUYECKOTO JIEHCTBUS C HEMOJBUKHBIM 3EPHUCTBIM CIIOEM
azcopOeHTa M TEXHOJOIMYECKYI0 CXEeMY J/JIs YJaBIMBaHUS IapoB Cepoyriiepoja U3 BO3Ayxa IpHU
CIIEYIOIIUX YCIOBHUSAX:

Hcxoonvie dannvle Ha npoekmuposanue:

O6bem maporazosoii cmecr Vo = 6000 m3/gac (Ipum HOPMATBHBIX YCIOBHSX); TEMIEpaTypa
agpcopbrmu t = 20 °C; nmanenume P = 0,2 Mlla; HavanpHas KOHICHTpAIUS MApoB CEPOYTIepoaa yu =
0,015 xr/mM% cTemeHb ynaBmMBaHHA cepoyriepoga M = 99,5 %; nmpuBeaeHHAs CKOPOCTh IapOra3oBoif
cmecu Wr = 0,25 m/c. HawanbHoe copepxanue cepoyriepona B ajncopOente Xy = 0. MonpHas macca
BO31yXa My = 29 KI/MOIb; IIIOTHOCTh TIAPOTa30Boil cMecu pr = 1,2 kr/m®; muHAMHUYeckas BA3KOCTH rasa
ur = 1,8.10° IMa.c. Ancopbent — aktuBuposanusii yrons CKT (sxBuBanenTHbI quamerp 0, = 0,0015 M,

nopo3HocTh crnos € = 0,3, HAChIMHAA IUIOTHOCTH ajcopOeHta py= 580 xr/m®). Tun ammapata —

BEPTUKAJIBHBIN aicopoep.

BapwuanT 15

CrpoexTHpoBaTh Tapenpyarhlii abcopbep ¢ KJIamaHHBIMHM TapelKaMU M cXeMy abcopOLMOHHOMN
YCTaHOBKH JUTSI YJIABJIMBAHUS ABYOKHCH YTJIEPOAA IO CIETYIOINM UCXOIHBIM JTaHHBIM.

Hcxoonvle danHble Ha npoekmuposanue:

U3 rasopoit cmecu obbemom Ve = 5000 m%u (mpu arMocdepHOM [aBieHHM) IOIJIONIAETCS
nByokuch yriepoga CO». JlaBinenue B ckpy0oepe Pasc = 1,6 MIla, temneparypa 15 °C. AGcopOeHT —
upcras Boja B Kommdectse VL = 650 m°/u. HawanmeHoe conmepxanme CO:2B Taze Va= 28,4 006. %,
KOHeuHOe (BBepXy ckpyobepa) Vi = 0,2 00. %. IlnotHocts CO2 mpu HOPMAJBHBIX YCIOBHUSX CCO2 =

1,976 xr/m%;, wmombHas Mmacca CO2 Mcoz= 44 xr/kmomb. Koapouumenr Tempu mpu 15 °C

E =0,9310° mm pT.CT.
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Pacdet abcopOepa mpoBecTH 10 OCHOBHOMY YPaBHEHHIO MaccoIlepeIayuu.

BapuanT 16

CrpoexTHpoBath ajacopdep MEepUOANYECKOrO JEHCTBHUA C HEMOJBIKHBIM 3€PHUCTBIM CIOEM
a7icopOeHTa U TEXHOJIOTUYECKYIO CXEMY JUIS yJIaBIMBaHUS MAapOB TOIYOJa U3 BO3yXa MPH CIEAYIOMINX
YCIIOBHSIX:

Hcxoomnvie Oanuble Ha NPOeKMUposanue.

O6bem maporazosoii cmecu Vo = 6000 m3/gac (mpu HOPMATBHBIX YCIOBHSX); TEMIEpaTypa
agcopbimu t = 20 °C; naBnenwe P = 0,2 Mlla; HavanbHas KOHIIEHTpauus mapoB Toiyona yy= 0,015
KI/M°; CTeNeHb yNaBIMBaHKs Tonyona 1 = 99,5 %; npuBeieHHas CKOPOCTh Mapora3oBoii cMecu Wy = 0,25
M/c. HauanbHoe conepkanue Toiryosa B afacopoeHte Xy = 0. MosbHas mMacca Bo3ayxa My = 29 Kr/MoJIb;
IJIOTHOCTh Mapora3oBoil cmecu pr= 1,2 Kr/M°; auHaMmdeckas Ba3KocTh rasa = 1,8.10° IMa.c.
AncopOeHT — akTUBHpOBaHHbIH yroib AP-b (sxBuBanieHTHbIN auamerp d; = 0,0015 M, MOpO3HOCTH ci10s
& = 0,3, HaCHIMHAS TIOTHOCTH afAcopOenTa py = 580 kr/m®). Tun anmapaTa — BepTHKAIBHBIH ancopoep.

Koopaunatsl TOueK U30TepMBbI acopOuu 0eH301a akTUBHBIM yriieM AP-b:

X, KI/Kr afgcopOeHTa 0 0,05 0,1 0,15 0,2 0,235
Y*103, kr/kr BO3/IyXa 0 1,65 2,37 3,54 7,1 15,7
Bapuant 17

CrpoexkTHpoBaTh Tapenpyarblii abcopbep C KJaaHHBIMU TapeiakaMu M cXeMmy a0CcOpOIIMOHHOMN
YCTQHOBKH JUTS YJIABIIMBAHUS JIBYOKHCH CEPBI TIO CIICTYIONINM UCXOIHBIM JTAHHBIM.

Hcxoonvle dannvle na npoekmuposanue:

B abcopbep noctynaer razosas cmech B konuuectBe Ge = 1,8 Kr/c ¢ KOHUEHTpalel AMOKCHaa
cepel SO2ys= 12 % (macc. comepkanue). Konmentpammsi ra3a Ha BeIXOHE Y = 0,2 % (Macc.).
Konnentpanus SOz B Bojie Ha Bxoje B ammapar xy = 0, Ha BeIxojae u3 ammapara xq = 0,5 % (macc.).
Temnepatypa abcop6uuu 40 °C. ITnotHocTs rasos mpu 0 °C ¢ = 1,3 xr/m. JlunamMudeckas BI3KOCTh rasa
npu pabounx ycrmosuax pr= 19,310°TTac, Baskocts Boael mpu 40 °C px= 0,656:10° ac.
Kosddumument muddysun SO, B Boge npn 20 °C Dy = 1,47:10° m?/c.

PaBHOBecHOE conepikanne SOz B BOJHOM pacTBope U rase mpu temiieparype 40 °C:




MaccoBoe coaepxaHue

SOz Braze, y, % 1 2 4 6 8 10 12 14 100

Hacepimennocts BOJBI

SOz, x, % 0,07 0,14 0,25 0,33 0,5 10,63 0,77 0,88 5,7

Pacuer a6cop6epa IMPOBECTHU C UCIIOJIB30BAHUEM OCHOBHOI'O YPaBHCHUA MaCCoIepE€aain.

BapuanT 18

CrpoekTupoBaTh aacopOep MHEepUOAUYECKOTO JIEHCTBUS C HEMOJABWKHBIM 3EPHUCTBIM CIIOEM
azicopOeHTa M TEXHOJOTHMYECKYI0 CXEMy Ul YIaBIUBaHHS TMapoB Xjopodopma H3 BO3AyXa INpHU
CIICAYIOIINX YCIOBHSIX:

Hcxoonvie dannvle Ha npoekmuposanue:

Pacxon maporaszosoii cmecu Vo = 45000 M3/u (Ipu HOPMANbHEIX YCJIOBHAX);, TEMIIEpaTypa
cmecu t = 20 °C; naBienune P = 0,2 MIla; HauanbHas KOHIEHTpanus xjopodopma B Bozayxe yy = 0,008
Kr/M%; JOMycTHMas KOHILEHTparms Xjaopodopma 3a cioeM ancopbenta yx = 0,0004 kr/m. ITnoTHOCTH
ra3oBoii cMecH pr = 1,2 Kr/M° (Ipu HOPMANBHEIX YCIOBHSAX); BA3KOCTh Ta30Boil cMecH iy =2,5.107 IMa.c.
AzicopbeHT aKTHBHBIA yromb AP-A (HachlmHas TIOTHOCTH pu =550 kr/m°, moposmocts £ = 0,375,
SKBUBaJICHTHBIN quametp d, = 0,0015 m). Tum ammapata — KOJbIEBOU ancopOep (HapyKHBIH JTHaMETp

cios ancopOenTa Duap = 3 M, BHyTpeHHuit auamerp Den = 1,6 M.

BapuanT 19

[IpoBectu pacueT u BbIOpaTh MapaMeTphbl IEHHOTO CKpyOOepa A OTXOAAIIUX Ira30B.

Hcxoonvie dannvie Ha npoekmuposanue:

Amnmapar npsimoyronsHoro ceueHus (3m x 2wm). Pacxon orxomsmero raza V = 32 000 m3/4ac,
3ambIIeHHOCTH Ta3a Ha BXOJe B anmapar cu= 0,01 kr/m®, crenens ounctku 1 = 0,99; CKOPOCTh ra3a W=
2,7 m/cek; 00beM BOJbI, HEOOXOAUMBIH 1 00pa3oBaHus cycneH3uu (yreuka Boabl) Lyr = nkV/100, rae
k=0,6 + 0,84, n = 1,5 — koapPunment 3amaca; KonruectBo cnuBHOM BOJBI Leywe= 1°b, T 1= 1 M3/(M“{)
— MHTEHCHUBHOCTh TOTOKA, b = 2 M — mmpuHa permerku; oommii pacxoa Boabsl L= Lyr+ Leus; CKOPOCTH

)1/0,6

rasa B OTBEPCTHSX peuieTku Wo= 10 M/cek; BbicoTa ciosi Bojbl Ha pemerke ho= (H/0,8 wy)™°, rne H =

Ki- 1,95 we+ 0,09 — Beicota cmost mensl, a Ke= 2 1 WJ/(2 - 1) — ko3pduImMeHT CKOpOCTH

IbUIEYJIaBIMBAHKS; BLICOTA TIOPOTa BOJIbI Ha CinBe pemerku hy= 2,5h,- 7,5V |



https://studizba.com/uploads/unziped/real/197454/doc/199365/199365-65783_html_60edc973e481a82a.gif
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CrpoexkTupoBaTh ajcopOep MNEepUOAMYECKOTO JIEHCTBUS C HEIMOJABMKHBIM 3EPHUCTBIM CIIOEM
azcopOeHTa M TEXHOJOTHMYECKYI0 CXeMy /i YJIaBIMBaHMUS NHapoB xjopodopma M3 BO3AyXa IpU
CIICAYIOIINX YCIOBHSIX:

Hcxoonvle dannvle Ha npoekmuposanue:

O6beM maporaszoBoii cmecu Vo = 6000 M>/uac (IpM HOPMANbHBIX YCIOBHAX); TEMIEpaTypa
ancopouuu t = 20 °C; nmaBnenwe P = 0,2 MIlla; HayanbHas KOHIIEHTpAIUs MapoB Xiopodopma yH =
0,015 kr/m%; crenens ynapnuBaHus xiopodopma 1 = 99,5 %; HmpHBENEHHAS CKOPOCTh MAPOTra3oBOi
cmecu Wr = 0,25 m/c. HauanpHOoe copepxkanue xsopodopma B ancopoente Xu = 0. MonpHas macca
BO31yXa MB = 29 KI/MOJIb; INIOTHOCTh ITAPOra30Boil cMecH pr = 1,2 kr/M®; muHAMIYecKas BS3KOCTh Ta3a
ur = 1,8.10-5 Tla.c. AncopOeHT — akTUBHUpPOBaHHBIH yrosb AP-B (3kBuBajeHTHbIH auamerp d> =
0,0015 m, mopo3HOCTh cinost € = 0,3, HachITHAS TIOTHOCTH ajcopbenTa pH = 580 kr/m°). Tum anmapara —

BEpPTUKAIbHBIN ajicopOep. KoopauHaTsl ToOuek U30TEpMBI aficopOunn 6eH30i1a akTUBHBIM yriem AP-b:

X, KT/KT afgcopOeHTaTa 0 0,05 0,1 0,15 0,2 0,235
Y*.103, xr/kr Bo3ayxa 0 1,65 2,37 3,54 7,1 15,7
BapwuanT 21

CrpoekTupoBaTh TapenbuaThlii CKpyOOep ¢ pemerdaTbiMu (POBAIBHBIMHI) TapelIKaMH U CXEMY
abcopOIIMOHHON YCTAaHOBKH JJIsl IOTJIONICHUSI TapOB alleTOHA U3 BO3/1yXa

Hcxoonvie dannvie Ha npoekmuposanue:

[TapoBo3ayiiHas cMech COIEPKUT Vi = 6%(00.) ameroHa, YUCTOTO BO3AYyXa-HOCHUTENS B ITOU
cMecn  comepxutest Vs = 5600 m3/uac; abcomotHoe naBmenme P =9,810%Tla; B  ckpy66epe
ynaBnuBaetcs 98,5% anerona. [Tormoturens — Boja, KonudecTBo opotaroteit Boasl L = 10000 kr/gac ¢
colepkaHWeM aneToHa xy= 0, Temmeparypa Bomsl t= 20°C. YpaBHeHWe NHHHWH pPaBHOBECHS

*=1,68 X.

Pacuer a6cop6epa IMPOBECTHU 10 OCHOBHOMY YPAaBHCHUIO MaCCOIICpEaavn.

BapwuanT 22
CHpOCKTI/IpOBaTB a,ucopGep Nnepuoan4CCKOro HeﬁCTBHH C HCIOABUKHBIM 3CPHUCTBIM CJIOCM
ancop6eHTa U TCXHOJOIMYCCKYIO CXEMY JI YyJIaBJIIMBAHUA IIaPOB 3THJIOBOI'0 CIIMpTA M3 BO3AyXa IMPU
CICAYIOIUX YCIOBUAX:

Hcxoonvle dannvle na npoekmuposanue:




Pacxox maporazoBoii cmecn Vo= 60000 M°/u (IpM HOpPMAaNBHBIX YCIOBHAX), TEMIEpaTypa
cmecu t = 20 °C; naBnenue P = 0,2 MIla; HauanbHass KOHICHTPALHUS STUIOBOTO CIIUPTA B BO3AYXE Vi =
0,008 xr/m%, momycTMMas KOHIIEHTpAalHsl NAapoB CHHPTAa 3a ciloeM ajacopbeHta yx= 0,0004 xr/me.

[110THOCTH Ta30Boi cMecH pr = 1,2 kr/M3 (IIpH HOPMANBHBIX YCIOBHUSAX); BS3KOCTh Ta30BOH CMECH |ir =

2,5.10° ITa.c. AncopOeHT aKTHBHBIH yroab AP-A (HachIIHAs IUIOTHOCTH Py = 550 KI/M°, TIOPO3HOCTH & =
0,375, skBuBanentHeiid auametrp d, = 0, 0015 m). Tun anmapata — KOJBLEBOH ancopOep (HapyKHbIH

nuametp ciiost ancopoerTa Dyap = 3 M, BHyTpeHHuit auamerp Dey = 1,6 M.
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['mapaBnuyeckuii pacyeT KOJIMAYKOBOM TapesiKu.

Hcxonuple ganHble: Harpy3ku mo xuakoctu L = 5,67. kr/c; narpyska mo razy G = 4,96 xr/c;
IUIOTHOCTh JKUJAKOCTH px = 980 KI/M , TIOTHOCTH raza py =1,35 Kr/M>; MOBEpXHOCTHOE HATSKECHHUE d
=21 wmH/™M, xo3pdunment  cHmwxkenuss  Harpy3ku K3 =0.8; KOXPOUIHEHT  yBEIHUCHHS
Harpy3ku K4 =2,6; kospdumuent  BcrneHuBaemoctu K5 = 0,9;  nmomycTumMoe  THUIAPaBIUYECKOE
conpotusiienue AP0 = 0,45 Mlla. Pa3ngensemas cMech COACPKUT MEXaHMUYECKHE IPUMECH,
HEKOPPO3UOHHA.

Bennunny ucxoaHoi riryouHbl 0apooTtaxka npumem ho = 0,04 M. PaccrosiHne Mexay Tapelkamu

npumem H = 0,5 m.
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CropoekTHpoBath ajacopdoep MEepUOANYECKOrO JEHCTBUA C HENOJBM)KHBIM 3€PHUCTBIM CJIOEM
ancopOeHTa U TEXHOJIOTHYECKYIO CXEMY JUIsl yIaBIMBaHUs MapoB 4yeTbipexxiaopucroro yriepoaa (CCla)
U3 BO3AyXa IPH CIEAYIOMINX YCIOBHSIX:

Hcxoonvle Oannvie na npoekmuposarue:

Pacxon maporaszoBoit cmecu Vo= 55000 M%/u (Ipu HOpMAanbHBIX YCIOBMSAX); TeMIeEpaTypa
cmecu t = 20 °C; nmaBnenue P = 0,2 MIla; HayanbHas KOHICHTPALHUS YETHIPEXXJIOPHCTOrO yriepoja B
Bo3ayxe yu = 0,008 Kr/M°; TOMycTHMas KOHIIEHTPAIHS MApOB YETHIPEXXJIOPHUCTOTO YIIEpOoaa 3a CIOeM
ancopbenTa yx = 0,0004 kr/m3. [InoTHOCTS Ta30B0i cMecH pr = 1,2 Kr/M° (P HOPMATBHEIX YCIOBHSAX);
BA3KOCTh Ta30Boit cmecu pr = 2,5.10° ITa.c. AncopOeHT akTHBHBIH yroab AP-A (HachllHas MIOTHOCT
px = 550 kr M°, mopo3HocTh € = 0,375, sxBUBaneHTHbIH guamerp d, = 0, 0015 m). Tun anmapara —

KOJIbIIEBOM azcopOep (HapyxHbIH Auamerp ciiosi ancopOeHTa Duap = 3 M, BHyTpeHHUN auamerp Dey =
1,6 m.
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