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IHPEAUCJIOBHUE

Meroauyeckue yka3zaHHs COCTaBJICHbI HA COBPEMEHHOM HAy4YHOM YpPOBHE U
paccuuTaHbl Ha CTYJEHTOB, 00JIaIalOIIMX JOCTATOYHOM TMOJTOTOBKOM MO pasjesiaMm
AUCLMIUIMH: MaTeMaTuka, (u3uka, WHXKEHepHas Tpaduka, MPOIECChl M ammaparhbl
XUMUYECKON TEXHOJIOTHH, 00I11asi XUMUYECKasi TEXHOJIOTHsI, MaTepUaioBECHHE.

Meroanuyeckue ykasaHds COCTAaBJIEHBI Ui IPOBEACHUS NMPAKTUYECKUX 3aHs-
Tuil Kypca «OCHOBBI TPOEKTUPOBAHUA M OOOpPYIOBAaHUE)» C y4eTOM TpeOOBaHMIA
cranaapra Tperbero nokosienus GI'OC BO nns moarotoBku 6akanaBpoB HarpasJie-
aus 18.03.01 Xumudeckast TEXHOJIOTHS.

[Ipu moaroToBKE M31aHUS YYTEHBI OCHOBHBIE U3MEHEHHUS B IIPOrpaMMe JUCILIH-
IUIMHBI U TEHAEHUUU €€ pa3ButTus. IlociaenoBaTenbHOCTh pa3feioB COOTBETCTBYET
JIOTUYECKON CTPyKType Kypca. IIpennaraempie MeTOIMYECKUE YKa3aHUSA COCTOAT U3
IBYX pa3AesioB, MATEPUAII KOTOPBIX UCIIOIb3YETCS MPU MOATOTOBKE M IPOBEACHUU Ja-
OOpaTOpHBIX U MPAKTUYECKUX 3aHATHH. B KOHIIE KaXIOro 3aHSATHS MPEICTaBIICHbI
BOIIPOCHI JIJIs1 KOHTPOJISL 3HAHUU CTYACHTA.

B pesynbrare ocBoeHUs Marepuaa METOAMYECKUX YKa3aHUU 110 JUCLUILIMHE
«OcHOBBI TpoekTHpoBaHus 1 obopyaoBanue» OIl cTyaeHT npuoOpeTaer cienyromnme
KOMIIETEHLINHN:

npogheccuonanvruvle: 11K-6: cnmocoOHOCTh HalaXuUBaTh, HACTPAMBaTh U OCY-
HIECTBIISATH IPOBEPKY 000pyI0oBaHUs U mporpaMMHbIX cpencts; [1K-7: cmocobnocTh
MPOBEPSTh TEXHUUYECKOE COCTOSIHUE, OPTaHU30BBIBATh MPOPUIAKTUYECKUE OCMOTPHI
U TEKYIIMA PEMOHT OOOPY/IOBaHMsI, TOTOBUTH 00OOPYTOBaHHWE K PEMOHTY W MPUHU-
MaTh oOopynoBanue u3 peMonTta; [IK-11: cmocoOHOCTh BBIABISTH U yCTPAHATH OT-
KJIIOHEHUSI OT PEXUMOB PAOOThI TEXHOJIOIMYECKOr0 OOOpYAOBAHHUS U MapaMmeTpoB
TexHoJiornueckoro npouecca; 11K-19: ToToBHOCTE MCIIOJIB30BaTh 3HAHUS OCHOBHBIX
bU3MYEeCKUX TEOPUIl NJisi pElleHHs] BO3HUKAIOUIMX (PU3MYECKHUX 3aJlad, camoCTOs-
TEJIBLHOr0 TpuoOpeTeHus GU3NUEeCKUX 3HAHUH, JJIs MOHUMAaHUS MPUHITUIIOB PaOOThI
prUOOPOB U YCTPONCTB, B TOM YHUCJIE BBIXOSIINX 32 MPECIIbl KOMIIETEHTHOCTH KOH-
kpetHoro Hanpasienus; [IK-21: roroBHOCTh pa3pabaTbiBaTh MPOEKTHI B COCTABE aB-

TOPCKOI'O KOJUICKTHBA.



CopnepxkaHre METOJIMYECKHX YKa3aHUW COOTBETCTBYeT TpeOoBanusiM Dejne-
pPaJIbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa BBICIIETO Mpodeccuo-
HAJHLHOTO O0pa30BaHUS K COACPNKAHUIO AUCIUTUINHBI «OCHOBBI TPOCKTUPOBAHUS U

obopynoBanue» s cryaeHToB HarnpaBienus 18.03.01 Xumudueckast TeXHOIOTHSI.



BBEAEHHUE

[TpuoOperaembie komnereHumu OIl mpu ocBoeHHH MaTepuana METOANYECKUX
ykazanuit — [1K-6, I1K-7, TIK-11, [1K-19, I1K-21. U3yuuB 3TOT Marepuas, OakajiaBp
Oyner:

- 3HATh!

- IOPSA0K pa3pabOTKU MIPOEKTOB B COCTABE ABTOPCKOI0 KOJUIEKTHBA;

- METOJIbl MPOBEPKU TEXHUYECKOTO COCTOSIHUS, OpraHU3aluyi NpoduiiakTryie-
CKHX OCMOTPOB M TEKYILIETO0 PEMOHTa 000pYA0BaHUS;

YMETh:

- WCTIOJIb30BaTh 3HAHMS OCHOBHBIX (DM3UYCCKUX TECOPHUU JJIS PEIICHUS BO3HH-
Karomux (PU3NYECKHX 3a/1ad, CaMOCTOATEILHOTO MPHOOpeTeHUsT (PU3UIECKUX 3HAHUM,
JUTSl IOHUMaHUS TIPUHITUTIOB pabOThI MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BBIXOJS-
IIUX 3a Ipeesibl KOMIETEHTHOCTH KOHKPETHOT'O HAMPaBJICHUS;

- OCYIIECTBIIATH COOp M aHaMM3 WH(GOPMAIMOHHBIX WCXOJHBIX MAHHBIX JIJIS
MIPOCKTUPOBAHMS TEXHOJIOTHYECKUX MPOIIECCOB M YCTAHOBOK;

- pa3pabaThIBaTh IPOEKTHI (B COCTaBE aBTOPCKOTO KOJJIEKTHBA)

BIIAJICTh:

- HaBBIKAMH MMPOCKTUPOBAHUS MPOCTCHIIIMX anmapaToB XUMHYCCKOW TTPOMBIIII-
JICHHOCTH;

- METOJIaMH OTPECIICHUs] ONITUMAJIbHBIX U PAIIMOHATBHBIX TEXHOJIOTHYECKUX
PEXKUMOB pabOTHI 000PYOBAHUS;

- METOJIaMH aHallu3a TEXHUYECKOH NOKyMEHTaluH, 1moadopa oO0opynoBaHuUS,
MOATOTOBKH 3asiBOK Ha MPUOOPETEHHE U PEMOHT 00OPYI0BAHHUS.

Hwxe mpuBeneHbl PUMEPHI BBITOJTHCHUS W 3aJaHHS, pacCMaTpHUBAEMBbIC TIO
OCHOBHBIM TeMaM AuciuIinHbl, corinacHo @I'OC BO u paboueii yueOHOIM mporpam-

MBI.



OpranuzanuonHas ¢opma 3ansatuid Ne 1,2, 15 unauBUyanbHbIE C TIPUMEHE-

Huem [1DBM, Ne 3-14, 16-18 — tpagurimonnasi.
Yka3aHusi o TexHuKe 0€30MaACHOCTH

Jlns 6e30macHOro MPOBECHUS MPAKTUYECKUX 3aHATUM B Kiacce OBM Heobxo-
JTUMO:

— TIepeja HavajaoM paboThl MPOBEpUTH, YTOOb DBM Oblia 3a3emiieHa U BCe TO-
KOBEAYILHE YaCTH 3aKPBITHI;

— TMPOBOAUTH PabOTY TOJBKO B IPUCYTCTBUU JaOOpPAHTa,

— BBIIIOJHATDH paGOTy B CTPOIroM COOTBCTCTBUU C MCTOJJUICCKHUMH YKA3aHUSAMMU.

1. PABPABOTKA TIIPOEKTOB B COCTABE ABTOPCKOI'O
KOJIVIEKTUBA

IIpakTuueckoe 3ansitue Nel. Ilogbop ¢uabLTpOBAIBLHOrO 000PYyIOBAHMS

3amkHyTOil XTC ¢ ucnosibzoBanuem 3iemeHToB CAIIP

Henb: npuoOpeTeHNE 3HAHUI U YMEHUH O MPAKTUYECKOMY HCIIOJIb30BAaHUIO
PacYeTHOr0 METO/A UTEPALUN I ONPEACIICHHs PEKUMHBIX [1apaMETPOB 3aMKHYTOU

XTC na O9BM.

Lenvro 3a0anuii aBASIETCA TOI00P TUIIOBOTO (GUIBTPOBAIILHOIO 000PYI0BAHUS
JUTSA peasin3aliy mporecca TEXHOJIOTHIECKOTO y3JIa.

Bomnpocsl ajis1 00cyxaeHnst

Heobxoaumocts B pacuere snemeHToB XTC MeTO10M UTEpaIIHid.
KakoBbI aropuTm M CyIIHOCTh pacueTa METOA0M UTEPALUU.
Kakune nannpie He0OX0UMBI JJII TPOBEICHUS PACUETORB?

Kaxkue cpeacTtBa MOryT OBITh MCITOJIb30BAHBI AJIA IIPOBEACHUS paCIICTOB?

ok~ w D

AJIEKBaTHOCTh PACYETOB METOJIOM UTEPALIUl.

MeToanuyeckue peKoMeHIalun

JlJis mOATOTOBKM K TMPOBENEHUIO pabOThl HEOOXOIWMBI 3HAHHSI TEOpeTHYe-
CKMX MATEpHUAJIOB, CBS3AHHBIX C CO3JaHHEM AJITOPUTMOB U MOJEJIEN TEXHOJIOTHYE-

ckoro pacuera 3amkHyTor XTC Ha DBM.



B kadecTBe TEXHOJOTMYECKOTO y3J1a UCIIOJIB3YCTCA IMMOACHUCTEMA, IIPUBCACHHAS

Ha pucyHke 1.1.
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Pucynok 1.1 — Cxema k pacuety nmapameTpoB 3aMKHyTON XTC

HcxonHoe BelecTBO MOCTYMAeT B allapaT-pacTBOPUTENb 1 B KOJIMYECTBE
G(A), rae TpouCcXOUT €ro pacTBOPEHUE B BOJE, KOHIEHTpAIUs BellecTBa A Ha BbI-
X0Jle U3 pacTBoputens Y. PacTBop moctynaer B peakTop 2, rje IpOUCXOIUT €ro B3a-
UMOJICCTBUE C BelllecTBOM B, mopaBaeMbiM B peakTop B konmnuectBe G(B), BbIxoj
peakuuu . Y JelbHbIA pacxo BelllecTBa A Ha €IMHHUILY BellecTBa B cocraBisier .
[IponyKThl peakiuu, cofepxaliie B3BeCh, MOCTYMAIOT B MEPBbI QuibTp 3 A yna-
JICHUs1 U3JUIIKOB BemiecTBa A. [{ons ygansieMoro BemecTsa A paBHa o. 3aTe€M oca-
JIOK B cMecuTene 4 pa30aBiIsSIFOT YUCTON BOJOHM 0 JOCTHMIKEHHUS KOHIICGHTpAIuu 3 mo
rOTOBOMY IPOJYKTY M HAMPAaBIAIOT BO BTOPOM (UIBTP 5 AJig OTIEICHUS 1I€JIEBOTO
npoaykra. KoHueHntpamusi otOupaeMoro 1esieBoro npoaykra ¢. dunbrpat mocie
MOJMUTKYU CBEXEH BOJON B cMecuTesie 6 BO3BpAIIAeTCs B anmnapaT-pacTBOPUTEND 1.

[Ipu npoeKTUPOBaHUM TEXHOJIOIMUECKOTO y3Jia TPeOyeTCs pacCuuTaTh 3Haye-
HUSI PACXO0JIOB U KOHIEHTPALIUM KOMIIOHEHTOB BO BCEX MOTOKAX.

AHanu3 BO3MOXHBIX BapUAHTOB pacyeTa MOJCUCTEMbI MOKA3bIBAET, YTO JJIS
pelICHHs JaHHOM 3agauM HEoOXOoAMMO 3aaathbes pacxogoMm BemiectBa XG(A) wu
XG(B) B motoke 7. 3aTeM pacCUMTHIBAIOTCS IMAapaMeTpPhbl OCTAIBHBIX TOTOKOB, H
OTPEIENISIOTCA HOBBIE MTapaMeTpPhbl MOTOKA 7, KOTOPHIE UCIOJIb3YIOTCSI Ha CIIEAYIONIEH

utepauu. KpureprueM 3aBepilieHUs] pacyeTOB CIYKUT OTJIMYME MapaMeTpOB MOTOKA
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[ MeX 1y uTepanuaMu, Hanpumep, He 6omee 1%.

B xauecTBe nepBoro npuoIMKEHUsT MOYKHO TIPUHATH pacxo BemiectB XG(A) u

XG(B) B notoke 7 paBHbiMU 0%.

Hns co3pganusa snementa CAIIP MoxeT MCHoib30BAaThCS AJITOPUTM pacueTa

MOJICUCTEMBI, IPUBEICHHBIN B Tabue 1.1.

y3Jia TIO3BOJISIFOT OCYIIECTBUTH 1o100p uibTpa (1mo3. 3 Ha pucynke 1.1).

[lonydeHHbIE B pe3yJIbTATE UTEPALMH ITAPAMETPHI IOTOKOB TEXHOJIOTUYECKOTO

[Ton6op punbTpa ocyiecTBiIsieTcs B 00LIEM ClTy4yae CIEAYIOIUM 00pa3oM:

- 110 0011IeH TpeObyeMoil MOBEPXHOCTH (DUIIBTPOBAHMS MOJOMPAETCS MO KaTalo-

ram CTaHJapTHBIA QUIBTP;

- omnpeaensieTcss Yucio (GUIbTPOB, 00ECMEUMBAIOIINX 33JaHHYI0 MPOU3BOJIN-

TCJIIBHOCTB.

Tab6muia 1.1 — AnropuT™ pacuera TEXHOJIOTUYECKOTO y3i1a

N GA) G(B) G(AB) G(H20) G
1 GA)
2 | G(A), +GA), | G@B), G- (G(A)+ | G(A)CA
G(B))
3 G-(G(B)+ | G(B)s (1- (G(B)2 + G(H:0) G, +Gg
G(AB) + o) G(B)s)
G(H.0)) v+Do
4 | G(A)s—G(A)s G(B)s G(AB)s G(H.0)3
5 G(A)4 G(B)4 G(AB)4 G-(G(A)+ | G(AB)/B
G(B) + G(AB))
6 G(A)s G(B)s G(H:0)s -
G(H.0) 1
7 XG(A) XG(B) G(H,0),
8 G(B)
9 G(A)3 a
10 G(H,0)s -
G(H,0),
11 G(AB)s G-G(AB) | G(AB)o
12 G(H,0); -
G(H,0)6

[Tpu punpTpoBaHMM TEpenaj AaBIeHUS U THAPABINIECKOE COMPOTUBIICHUE

CJI0s oCaaKa € TCUCHHMEM BPEMCHH H3MCHAIOTCH. HOC—)TOMy NEPEMCHHYIO CKOPOCTHb




(¢bunbTpoBaHMS BhIpaxaroT B quddepeninanbaon Gpopme:

_av
W= R
Fdt
3. 2
rae V — ooveM ¢unbTparta, M°; F — miomans moBepxHOCTU (PUIBTPOBaHUSA, M*; T —
MPOJOIKUTENFHOCTD (GUIBTPOBAHMUS, C.

HccnenoBaHusiIMH yCTaHOBJIEHO, YTO CKOPOCTH Ipoliecca (PUiIbTpOBaHUS TMpsi-

MO MPOMOpLMOHANIbHA ABUXKYIIEH cuie AP u o0paTHO MponopLuruoHaibHa COPOTUB-

JICHUIO:
dv AP
W= = V , (*)
Fdt - (r X -+ R )
o 0 F b

rae AP — nepenasa naBneHus Ha nieperopojike, [1a; | — nuHaMuyeckuit Ko3PpHUIMEHT
. V
BSI3KOCTH XHUAKOHW (pa3wr cycnensuw, [la-c; I, - X, E - COMPOTHUBIICHUE CIIOSl OCA/Ka,

M Ty — yenpHOe 00BEMHOE COIPOTUBIICHHE CIIOS 0CAIKA, M *; Xo — OTHOLICHHE 00b-
eMa ocajka kK o0reMy ¢unbprpaTa; Ry, — conporusienne GpUABTPOBAIBHON IEpEro-
POJIKH, M2

JlJi OpUEHTUPOBOYHBIX PACUETOB I MOKET OBITh MCIIOIb30BaHA IMIIUPUIECKAs

dhopmyia:

. _069 10° - (AP)?%
=
v
[Tpu GuibTpoBaHUU C TOCTOSHHON Pa3HOCTHIO AaBineHuit (AP=const) unrterpu-

poBaHue ypaBHeHUs (*) naer:

2
R T g APF
o - Xo K- To - Xo

(**)

Bemnuunoil Ry, B GONBIIMHCTBE CiIy4aeB IPEHEOPEraroT, T.e. IPUHUMAIOT Ry,

MeToauka BbINOJTHEHHUS PA0OTHI

3agaHus BBIIOJIHAIOTCS MO BapuaHTaMm. VIcXOoaHbIe TaHHBIE MPUBEACHBI B Ta0-

e 1.2.
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Taomuma 1.2 - Ucxonuele JaHHBIE K 3aJaHUIO

No Y 1\ o) o B o) AP, Ila | p, Ila-c
1 2 3 4 5 6 7 8 9

1| 50% 1,2|  90%| 85%| 32%| 40%]| 3,3-10"| 1-10°
2l 49% 1,4 95% 89% 35% 42%| 5-10°| 1-10°
3 75% 1 83% 85% 38% 42%| 4,5-10"| 8.10"
4]  55% 1,2]  95%| 84%| 32%| 38%| 4,1-10"| 1.10°
5] 41% 06| 88%| 85%| 35%| 45%| 3,5-10°| 9.10"
6] 71% 08| 92%| 95%| 55%| 63%]| 3,8-10°| 1-10°
7| 53% 08| 91%| 93%| 41%| 55%] 4,2-10*| 8,5-10"
sl 78% 1,3] 83%| 90%| 70%| 78%]| 3,3-10| 9,5-10™
9 57% 0,7 85% 85% 21% 24%| 4,5-10*| 1,1-10°
10|  49% 1| 87%| 94%| 48%| 70%]| 5-10°| 1,2-10°
11  55% 12| 83%| 84%| 32%| 42%]| 3,1-10%| 9,8-10™
12| 41% 1,4 95% 85% 35% 42%| 4,2-10"| 1-10°
13  71% 1| 88%| 95%| 70%| 38%| 4,5-10°| 8,8-10"
14]  53% 1,2  92%| 93%| 21%| 78%]| 3,5-10°| 1,1-10°
15 78% 0,6 91% 90%| 48% 24%| 3,7-10°| 1.10°

Onpenenenue peXMMHBIX NapameTpoB 3aMkHyTO XTC

MOXHO OCYyIIeCcTBUThL B Excel.

METOJIOM UTEpALU

J151s 3TOr0 HEOOXOIMMO 3arpy3UTh UMEIOIIYIOCS TPOTPAMMY U BBITIOJIHUTH

CIIeAYIOIINE ACHCTBUS:

- BBECTHU UCXOJHbBIC TaHHbIE. BHumanue: sueiiku cooepicawue oannvle 8 npo-

YEeHmax OOAHCHbL UMemb Npouenmubl popmam!

- CO3/1aTh TAOJIMITY IS pacdyeTa pacXo0B M KOHIICHTPAIIUNA TOTOKOB,;

- OTACJIBHO BBCCTHU U3MCHACMBIC ITOKA3aTCIIM 1 UX IICPBOHAYAJIbHBIC 3HAYCHU A

Pacxox BemiecTtBa A B IoTOKE 7/

XG(A)

0,00

Pacxon BeriectBa B B moToke 7

XG(B)

0,00

CocenHuM siueiiKkaM MPUCBAMBAIOTCS 3HAYEHUs pacxoioB BemecTBa A u B B 6
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MOTOKE COOTBETCTBEHHO (/151 CPABHEHMSI UTEPALUI );

- BBECTU (pOpMYITy B IIEJIEBYIO SYEHKY MMO3BOJIAIONIYIO MOJYUYUTh 3aJJaHHBIN pe-
3yJbTaT (B JAHHOM clly4ae HEOOXOJIHMMO CBECTH B OJHY (hOpPMYJy OTKJIOHEHHUS HTe-
pauuii Mo JByM BEIIECTBaM);

- JUIs IEpBOHAYAJIBLHON MPOBEPKHU MPABUILHOCTH BBEJICHUS PacUYETHBIX (op-

MYJI HEOOXOAMMO CPaBHUTH MPUXO U PACXOJ] BOBI:

[Tpuxon BOabI

Pacxox Boabl

- Boiitu B MeHI0 Cepguc—Ilouck peuienus, yCTaHOBUTH LIETIEBYIO SUYEHKY paB-
HOM MHHMMAaJIbHOMY WJIM KOHKPETHOMY 3HAUEHHUIO, 3a/1aThCsl U3MEHSIEMbIMU sTUeiiKa-
MU U BBITIOJIHUTD MTOUCK PEIICHUS.

[Ipu ompeneneHny HEOOXOAMMOM TUIOMIAN (PUIBTPOBAHUS CIENYET MPUHSATH,
4TO OGIIMIL PACXOZ MO TTOTOKAM BBIPAXKEH B M /4, a MPOIOIDKHTEILHOCTD (QUIBTPOBA-
Hus coctaniseT 1 gac (3600 c).

Ilpumep evinonnenusn 3adanusa. VIcxonHble NaHHBIE NPHUBEACHBI HEMOCPE.-
CTBEHHO Ha JIMCTE IPOrPAMMBI C TIEPBOI UTEpaLIUEH.

Pemenne

PacueTsl mapaMeTpoB MOTOKOB TEXHOJOTHYECKOTo y3ia (pucyHok 1.1) mo an-
roputmy (Tabmnuna 1.1) ¢ ucrnonas3oBaHueM mporpaMmbl pacueta B Excel mpuBeneHsl
Ha pucyHkax 1.2 u 1.3.

VY nenpHOE 00BEMHOE COTIPOTUBIICHUE CJIOS 0CaJIKa PaBHO:

0,69-10° - (3,3-10")"* "
fo = =21,38-10" m2.
107

OTtHouieHne o0beMa ocajika K 00beMy (priIbTpaTa X MOXKHO ONpPEIETUTh Clie-

TYIOIIMM 00pa3oMm:
Xo = G4/Gg = 308,6/30,35 = 10,2.
Kak BuHO U3 JaHHOTO COOTHOIICHHSI, 00BEM 0CaKa 3HAYUTEIILHO TPEBHIIIACT
o0beM (QuibTpaTa, MOAITOMYy Mpu Moadope GuiIbTpa HEOOXOIUMO BHIOpATH KOH-

CTPYKLHIO, 00ECTIEYNBAIOIIYIO ChEM OCAIKA.
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GA | GB [GH20| GAB| CA CB |CH20| CAB G 251 E‘ﬁf %[‘m
1| 100,0 100% 100 E 5
2| 100,0 0,0/150,0 40% 0] 60% 250 g a
3] 33,5] 3,5| 150,0f 133,0] 10,5%| 1,1%| 46,9%| 41,6%| 320 &
4 6,7 3,5/ 150,0] 133,0] 2,3%| 1,2%]| 51,2%| 45,4%| 293,2| Bewermia A
5| _6.7] 3.5[236,8] 133,0] 1.8%| 0.9%|62.3%| 85% 380l [ - ' [ LT Tt
6 6,7 3,5 37,3 0| 14,1%| 7,4%|78,5%| 0,0%| 47,5 A ’ ’ ’
7 0,0 0,0/ 150,0 0,0 150 vl
8 70 70
9] 26,8 26,8 6 c
10 86,8 86,8 _ I6l _ 5
11 199,5| 133,0 60%| 40%| 332,5 i 3 C
12 112,7 112,7 (1 -ggm}
o &2
KoHueHTpauusa BewectBa A [0 peakTopa Y 40%
YpenbHbln pacxop BewecTsa A ' 1
Bbixog peakunu [0} 95%
CTteneHb oTpeneHus Bewectsa A B hunbtpe 3 o 80%
KoHueHTpaumsa npoaykTa nepeg, ero otTaeneHnem B 35%
KoHueHTpauus oTo6paHHOro npoayKkra [0) 40%
Pacxop Bewectsa A B notoke Ne7 XG(A) 0,000 6,700
Pacxop Bewectsa B B notoke Ne7 XG(B) 0,000 3,500
Mpuxog Boabl 199,5
Pacxop, Boabl 199,5
Pucynok 1.2 - Jluct ¢ nepBoit ureparueit
GA | 6B |GH20| GAB| cA | cB [cH20| cAB| G o 5| S ol
1] 100,0 100% 100 E gl |
2| 107,6 3,5 157,9 40%| 0,013 59% 269 g | §| |
3] 37,9 3,5 157,9] 139,7| 11,2%| 1,0%| 46,6%]| 41,2%| 339 n-‘i'| - | 1
4 7.6 3,5 157,9] 139,7] 2,5%| 1,1%| 51,2%| 45,3%]| 308,6] Bewermia A~ —
5 7,6 3,5 248,3| 139,7 1,9%| 0,9%| 62,2%| 35%[ 399 |1] 1 o L - o ™ L
6 7,6 3,5 38,8 0| 15,2%| 7,0%| 77,8%| 0,0%| 49,88] ° - i o
7l 76| 35 157,9] 0,0 169 _ﬁ]
8 70 70
9 30,35 30,35 , -
10 90,4 90,38 " [ ) )
11 209,5] 139,7 60%| 40%f 349,1 - =
12 119,1 119,1 < S
ﬁm N —
—
KoHueHTpauusa Bewlectsa A 0 peakTopa Y 40%
YpenbHbin pacxoa Belectsa A % 1
Bbixoa peakuumn I0) 95%
CrteneHb oTaeneHus Bewectsa A B unbTpe 3 o 80%
KoHueHTpauma npoaykTa nepeg, ero otaeneHnem B 35%
KoHueHTpaums oTo6paHHOro npoaykTa [0) 40%
Pacxop BeuiectBa A B notoke Ne7 XG(A) | 7,587 7,587
Pacxop, BewecTtBa B B notoke Ne7 XG(B) | 3,500 3,500
Mpuxopa BoAabl 209,5
Pacxop, Bogpl 209,5

Pucynoxk 1.3 - Jluct ¢ mocnegnei urepamnuei
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2 0-F 3,310* . F
26,8 +2x 2% ——— X
1.10°.21,38-10" 10,2

Pemas mosiydeHHoe ypaBHEHHE, HalleM TpeOyemyro Tuionaab GuibTpoBaHus

F =500 M.

3600.

x 2
21,38-10*.10,2

[To xaTanory BeiOMpaemM AMCKOBBIN BakyyM-QuibTp oOuiero HazHadenus JOO

250-3,75-5Y B KOMMYECTBE 2 IIT CO CIACAYIONUMU XapaKTePUCTUKAMM:

ILnomaas moBepxHoctu  KosmvecTBo YactoTa Tuamerp qHcKa
punbTpOBaHMS JIUCKOB BpallleHUs JUCKA D. M
F, m° Z n, ¢t ’
250 14 0,0033- 0,021 3,75

Conep:xanue oryera

B oTdeTe 0 BBIOIHEHHON pabOTe TOHKHBI COMEPKATHCS CICAYIONINE JaHHBIC:
JlaTa mpoBeieHus pabOThI.

[lenb pabOTHI.

OnucaHne CXEMbI U €€ PUCYHOK.

ITocTanoBka 3agaum.

Pemenue 3amaun B Excel: nucTol ¢ mepBoy 1 nociaeHed nTepalysmMu.
Pe3ynbTaThl mogbopa GpuiasTpa, €ro 3CKU3bl, ONMCAHUE U XapaKTEPUCTUKH.

BriBos1BI 110 paboTe.

KoHTpoJsibHbIE BONIPOCHI

1. B uewm 3akiroyaercs CyIIHOCTh METOAA UTEepaLii?

2. Haznauenue Haactpoiiku [louck pewenus. Kakue 3a7a4yu MOXKHO peliaTh,
UCIIOJNB3Ysl TAHHYIO HAJICTPOUKY, MPUMEHUTEIBHO K MPOESKTUPOBAHUIO 000pY-
IOBaHU?

3. IlpuBeaute knaccudukamuo GUIBTPOB.

4. Ha ocHOBe KaKuX JTaHHBIX MPOBOAMUTCS BHIOOP GUIBTpa U (PUIBTPYIOIIETO
Marepuana?

5. TlpuBeauTe onucaHue KOHCTPYKIIMU W TIPUHIIUMA IEUCTBHS MOJ00paHHOTO

¢bunbTpa.
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IIpakTudeckoe 3ansaTHe Ne2. ONTUMHU3ANUA MPOEKTA PEKTHPUKANUOHHOM

KOJIOHHBI ¢ MCMOJIb30BaHueM JDBM

Heab: npuobpereHne 3HAHUM U YMEHUH MO MPAKTUYECKOMY OCBOEHHUIO pac-
YETHOT'O METOJa MPOEKTUPOBAHUS PEKTU(PUKAIIMOHHON KOJOHHBI C UCIOJb30BaHUEM

OBM B YCIOBUAX MPUMCHCHUA KOHTAKTHBIX TAPCIIOK PAa3JIMYHOIO THUIIA.

L]envio 3a0anuti sIBASIETCA BHIOOP ONTUMAIBHOTO BapHaHTa MPOEKTa PeKTU(U-
KallMOHHOTO anmnapara JJis peaju3alii Ipolecca TEXHOJIOTHYECKOro y3ia.

Bonpocsl auist 00cykaeHust

Ponp MaccooOMeHHBIX KOJIOHH B coctaBe X1C.
OO6nacTi MPUMEHEHHSI Tapeab4YaThiX M HACAJOYHBIX KOJIOHH.

3amaun TEXHOJIOTHYECKOTrO pacyera PeKTU(UKALUOHHONW KOJIOHHHBI.

> W

Bo3MmoskHBIE KpUTEPHH ONTUMHU3AINHN TMPU TMPOCKTUPOBAHUH PEKTUDU-
KAaIMOHHOU KOJIOHHEIL.

5. KakoB cocTaB MpOEKTHOM TOKYMEHTALUU AJI1 MACCOOOMEHHOM KOJIOHHBI?

MeToanuyeckue peKoMeHIalun

JlJis mOATOTOBKM K MPOBEICHUIO pabOThl HEOOXOAWMBI 3HAHHS TEOpeTHYe-
CKHUX MaTepHaJioB, CBSA3aHHBIX C TEXHOJOTMUECKUM PACYETOM PEKTU(PUKAIIMOHHOM
KOJIOHHBI, €T0 COCTABOM H IIOCJIEI0BATEIBbHOCTBIO.
B kauecTBe TEXHOJOTHYECKOIO y3J1a UCIOJIb3YETCs MOACUCTEMA, IPUBEICHHAS
Ha pucynke 2.1.
MaccooOMeHHbIN Tpoliece peKTUdUKAIMK TpeHa3HAuCH ISl pa3JieNIeHuUsI
KHUJIKUX WM Ta3000pa3HbIX cMecedl U MOJyuyeHHUsl MPOJYKTOB C HEOOXOAUMOM KOH-
LEHTpaleil KOMIOHEHTOB U BBICOKMMHU BBIXOJaMH MO CPaBHEHHUIO C HEKOTOPHIMU
JPYTUMU MacCOOOMEHHBIMH IpOLIeCCaMH, Hampumep, neperonkoil. CyuHocTh Mmpo-
LeCCa 3aKJI0YAeTCs B MHOTOKPAaTHO MOBTOPSOIIEMCS KOHTAaKTHPOBAaHWHW HEPABHO-
BECHBIX IMAPOBOM U KUJKOH (ha3, NBIKYIIMXCS OOBIYHO MPOTUBOTOKOM JIPYT K JIPYTY.
Pextuduxammio cmeceil HCTIONB3YIOT B XMMHUECKON TEXHOJIOTUN CPaBHUTEIb-
HO YacTO: MpH pa3jeieHUH He(TH U ra30BbIX KOHJIEHCATOB Ha (PpakiMM U Jajee Ha

OTJIETIbHbIE KOMIIOHEHTHI, IPU BBIACIICHUH CIUPTOB, 3PUPOB, OPraHUUYECKUX U HEOP-
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raHMYCCKUX KHUCJIOT U3 IMTPOAYKTOB CHHTE3a, IIPpH pa3aCICHUU KpGMHPIfIOpI‘&HPI‘IGCKPIX

COCMHEHN, KOMIIOHEHTOB BO3/1yXa, B PSAE APYTUX CIIy4acs.

T 2
(D +g), Yo, .
tD:- HD l &
1 te T /3

_.g? XD tO? ]:[O
L, X, - -
f, L D, Xp
— |

Ve YR
tpt5
) 4
,,_—:l}‘
R, Xg
]

(R + Vg), Xg, tg, I, i
Pucynok 2.1 — Cxema TeXHOJIOTHYECKOTO y3JIa, UMEIOIIET0 B COCTaBE PeKTU(UKAIIN-
OHHYIO KOJIOHHY: | — peKTHU(hUKAIIMOHHASI KOJIOHHA; 2 — KOHJEHCATOP-XO0JIO0IUITHHUK;
3 — oTCTOMHAs eMKOCTh; 4 — kunsaTwibHUK; L, D, R, g, Vg — pacxoss! ceipbs, 1u-
CTUJIIATA, OCTATKa, XOJIOAHOTO U TOPSYEro OporeHui, kmosb/9; X, Yp, Xp, Xg,
YR
— MmonbHbIe KoHLIeHTpauuu HKK B cbIpbe, napax v »KMAKOCTH JUCTUILIATA, KUIKOCTH
U [apax ocrarka, nouy; t., tp, to, tr, ty — TEMIeparTypsl CeIpbs, IAPOB U KUAKOCTH
AMCTHIUIATA, KHUIKOTO OCTaTKa, HadambHas xiagarenta, C; I1,, I1p, [1g, [1o — naBrne-
HUS B CEKLUU NIUTAHUS], HABEPXY U BHU3Y KOJIOHHBI, B EMKOCTH opoleHus, Mlla

[Ipomecc pexTuduKauu OCYIMIECTBISIOT B KOJOHHAX, TJ€ B KaueCTBe
YCTPOMCTB JJI1 KOHTAaKTUPOBAHUS NApPOBOM M KUAKON (a3 yaile UCIOIB3YIOT Tapel-
KW, a peXKe — CIIOM HAaCaIOYHBIX TeJ (KOJbIla, celyia, CeTKH u Ap.). Pacuer pextudu-
KallMOHHBIX KOJIOHH UMEET LEJbIO ONpECICHUE YCIOBUN MPOBEECHUS MpoLecca s
MOJTYYEHHS] MPOJYKTOB JKEJIAaeMOr0 KauyecTBa M HaXOXKJIEHHUE OCHOBHBIX pPa3MEpOB
MacCOOOMEHHOT0 anmnapara.

Pa3pa60TI<a IMPOCKTa TAKOI'0 TEXHOJIOTHYCCKOI'O 00BeKTa Kak peKTI/I(i)I/IKaHI/I-
16



OHHas KOJIOHHA, sijstomasicas B XTC aleMeHTOM CIIOKHOU CTPYKTYpbl (PUCYHOK
2.1), TpebyeT He TONBKO CIIEIUATBHBIX 3HAHHUIA, HO U CPEJICTB MPOCKTUPOBAHUSI.

[Ipexxne Bcero, He0OX0MMMa pa3pabOTaHHAsI, TOCTATOYHO HAJIEKHAS U MPOBE-
pEeHHasl MPAaKTUKOW MaTemaTudeckas Mozenb. [ns pextudukanuu npocteix (OuHap-
HBIX) CMECeH MOXKET OBITh MCIIOJIb30BaHA MOJCHb, OmkucaHHas B [5,6]. PacueTsr mo-
JeJI TPOBOJATCS 110 JIMHEWHOM cxeme. B mponecce pacuera, rmociie aHajin3a nokasa-
TeJIeH B Y3JIOBBIX TOUKAaX MOJIEIHN, HEOOXOIUMBI BO3BPAThI K PSAAY MPEIIIECCTBYIOIINX
ATANOB JIJISl KX YTOYHEHUS (B YACTHOCTH: PEKUMHBIX MTapaMeTpOB, (PJIIETMOBOTO YHC-
J1a, COCTaBOB OCTAaTKa M JUCTUILIATA, TUIIA TAPEJIOK U JP.), YTO MO3BOJIAET ONTUMU3H-
pOBaTh PE3yNbTAaThl MPOSKTUPOBaHUA. BpIOOp Hammydmiero mpoekTa KOJOHHOTO arl-
rapaTa BO3MOXXEH TOJIBKO TPU HAJTUYHH HECKOJIBKUX BAPUAHTOB pacyeTa.

YyuThiBas CI0KHOCTb MOJICIH TPOIECCa, 3HAYUTEIBHBIA OOBEM BBIUMCIIH-
TEJBHBIX MPOIEAYP, HEOOXOIUMOCTh UTEPATUBHBIX PACUETOB IS TIOJYUYCHHS OITH-
MaJLHOTO PEe3yNbTaTa, PEKOMEHAYETCS MCTOIb30BaTh CPEICTBA aBTOMATU3AIMH TIPO-
eKTUpOBaHUsA. MOryT OBITh HCIIOJB30BaHbI MPOrpaMMBbl, pazpadoTaHHbIE Kadeapoi
JUIA pacueTta peKTudukanuy O6MHaApHOM cMecH.

B cooTBeTcTBUU C TeMaTHKONl pabOThl HEOOXOAWMO BBIMOJHUTH PACUET PEK-
TU(DUKAITMOHHOW KOJIOHHBI C MMPUMEHEHHUEM DPA3JIUYHBIX THUIIOB TapeJioK, MpOaHaH-
3UPOBATH MOJIYYCHHBIC PE3YIHTATHl U IPUHATH ONITUMAIBHOE PEIICHHUE.

Kak u3BecTHO, 1711 MacCOOOMEHHBIX IMPOLIECCOB KPUTEPUEM ONTHUMAIBLHOCTH
MOXET CIIYXKUTh MHUHHUMYM TPHUBEJACHHBIX 3aTpaTr, a ONTUMHU3HPYIOMUM (PaKTOpPOM
sBisieTcs (ierMoBoe unciio (yAENbHBIM pacxoa abcopOeHTa, KpaTHOCTh DKCTparcH-
Ta). YIIOMsSHYyTasi MOJIeJb OPUECHTUPOBAHA HAa KMCIOJB30BaHKE ONTHUMAIBHOTO (irer-
MOBOTO YHCJIa, YTO TO3BOJISIET HCKIIOYUTh M3 PACCMOTPEHHUS DKCIUTyaTallMOHHBIC
pacxojsl. Torma B KauecTBe IMOKa3aTesl NIl CPAaBHEHUST BApUAHTOB TPOEKTA KOJIOH-
HbI MOT'YT BBICTYIIaTh KalUTAJIbHBIC 3aTPaThl, @ OHU MPUOIHUKEHHO MPOTIOPIIUOHAIIb-
Hbl HOMUHAJILHOMY 00BbeMy ammaparta. CieoBaTeIbHO, ONTUMAIBHBIM OyJIeT periie-

HUE, OTBEUAIOIIee MUHUMAIIBHOMY 00beMY U3 Psifia CPAaBHUBAEMbIX KOJIOHH.
MeToauka BbINOJIHEHUS PA0OTHI

3agaHus BBIIOJIHAIOTCS MO BapuaHTaMm. VIcXoHbIe TaHHBIE MPUBEACHBI B Ta0-
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mare 2.1.

Tadmura 2.1 - cxoaaple qaHHBIE K 3aJaHUIO

Ne L,
Paznensemas cmech XL, MOJI.I.
BapHuaHTa KMOJIb/4

1 300 0,2
2 Bona - ykcycHas kuciota 330 0,3
3 350 0,4
4 400 0,5
5 MeTtaHoI - TaHOa 450 0,6
6 300 0,2
7 330 0,3
8 DTaHoJI - BOAA 350 0,4
9 400 0,5
10 450 0,6
11 benson - Tomyon 300 0,2
12 330 0,3
13 330 0,3
14 YKcycHast KUCJoTa - Ipo- 350 0.4
15 IMMOHOBAsI KUCJIOTA 400 0.5

YcnoBus pazaeneHust MPUHSTS.

[Ipu ucnons3oBanuu nporpammbel kadenpsl R102 mns pacuera pexktudukanuu
OMHApHOW CMeCH B JHAIIOTOBOM pexuMe (B 3HAYUTEITHLHON CTENIEHU OPUCHTUPOBAH-
HOM Ha OOy4YeHHeE), €€ cienyeT 3arpy3uTbh B DBM. B kaduecTBe JOMOTHUTEIHHBIX HC-
XOJIHBIX JJAHHBIX JUIsl IPOBEJEHUS PACUETOB UCIIOJIb3YIOTCSI:

— pacxoj ChIphs MOJIbHBIN — L, KMOJIB/4;

— wmoJbHas koHneHTpanus HKK B ceippe — X ;

g HKK u BKK:

- M — MonbHasg Macca, KI/KMOJIb;

—  tawm — TeMneparypa kunenwus, °C;

- Ty, — kpuTHueckas Temneparypa, K;

— P, — kputnueckoe nasienue, Mlla;

- Pxp — KPUTUYECKAS IIOTHOCTE, KI/M>;

- ® — GaKTop arCHTPUIHOCTH;

- A,B,C — koaddunrienTsl ypaBHeHUsS AHTyaHa JJIsl pacuera JaBJICHUS
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HACBIILIEHHOTO Tlapa B MM PT CT;

— A,B,C,D — kodddunmeHTsl ypaBHEHHUs Jisi pacueTa HeaJbHO-Ta30BOU
terutoeMkocTd Cp° B kKait/(kmob-K).

NcxonHbie NaHHbIE O CBOMCTBAX KOMIIOHEHTOB MOTYT OBITh MPHUHSATHI 110 [5,6].
Ux cnemgyet pa3MecTuTh B OTBEICHHOM JIJISl 3THX IIEJIE MECTE MPOrpaMMbl M COXpa-
HUTh U3MEHEHHYIO Bepcuio. [1yck Ha pacuet — Shift F5. [Tocne atoro crieayroT «mo-
CKa3Kam» Ha dKpaHe.

TabnuuHble pe3yabTaThl pacdeTa IJis KaXJI0ro BapHaHTa TapesioK MPHU IMOMO-
U KOMAHOHOU CMPOKU KOIUPYIOTCS U TIEPEHOCATCS (OTACIBHO ISl KaKI0H Ta0u-
1el) B Word. Jlanee tabiuiibl pe3ybTaTOB pacuyera HeOOXOAMMO IPUBECTH K CIICAY-
foemMy Buy: mpudr — Courier New, pasmep mpudra — 11.

OO000IIeHHBIC JaHHBIC BapHaHTOB pacyeta (Tum Tapenok, D, H, V) neobxoau-
MO cBecTH B Tabnuily. [lo pe3ynbraram aHanu3a BbIOpAaTh ONTUMAIbHBIA MPOEKT KO-
JIOHHOTO arnapara.

[Ipu ucnons3oBaHuK HporpamMMmbl kadenper release mis pacdera pekTuduka-
1M OMHAPHOW CMECH B MHTEPAKTHBHOM pEXUME (OPUECHTUPOBAHHOM Ha CKOpeiIee
MOJIyYeHHUE PEe3yJIbTaTa MyTeM aBTOMAaTUYECKOI0 MepepacyeTa BCEro, 4To 3aBUCUT OT
M3MEHSIEMOT0 3HAaYeHUsI KaKoro-JI1bo rmapaMeTpa) ee HeoOXoauMo 3arpy3uth B OBM.
Hcxonubie nannbie 1€ xe. YacTh JaHHBIX, CBA3AHHBIX C XapPaKTEPUCTHUKAMHU UCIIOJIb-
3yeMbIX BEIIECTB, BBOIATCS BpyuHyro B (aiin config.txt. Kaxmoe BemiectBo mpen-
CTaBJICHO CTPOKOM, MapaMeTpbl KOTOPOH pa3AeNITIOTCSI CAMBOJIOM TaOYJISIIUN.

[lyck Ha pacyeT OCYIIECTBISIETCS TPH TOMOIIM UCIOJHIeMOro aiina
Kolona.exe.

BBoa 1 BBIBO/I JTaHHBIX CTPYNTIUPOBAH O BKJIAJIKAM:

- OCHOBHOE — BBOJAATCS pa3ieisieMble KOMITOHCHTHI U UX KOHIICHTPAIIUH,
napameTpbl TEMIIEPATyphl U JaBJICHUS B KOJIOHHE.

- IlepBbIit BEIBOA — BBIBOJSATCS TAOJIUIBI HCXOMHBIX JAHHBIX K PacyeTy,
TEeMITepaTypHBIC TapaMeTPhbl KOJIOHHBI, TTOKA3aTeNId PEKTU(HUKAIUH.

- [TapameTpsl Tapesok — OCYIIECTBIISIETCS] BBOJ] TApaMETPOB TapeIIoK.

- [lapameTpsl WITyHEpOB — BBOASATCS NTapaMETPhI IITYLEPOB.
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- BpIicoTa KOJIOHHBI — BBOJSATCS BBICOTHBIE XapPAKTEPUCTUKH KOJIOHHBI.

- Btopoil BbIBOJ — BBIBOASTCS TaOMUIBI TapesoK, TEIJIOBOro OanaHca
KOJIOHHBI, TUJPABINYECKOTO pacueTa TapeioK, IITYLUEpPOB, U BBICOTHBIX pPa3MEpPOB
KOJIOHHBI.

- Tabnuia 00beMOB — MO3BOJIIET CPABHUTH MapaMeTPbl KOJIOHHBI 1JIs1 pa3HbIX
TUTIOB TapeJIOK U BHIOPATh ONTUMAJIbHBINA BapHaHT.

BbIBOT TaHHBIX OCYIIECTBISAECTCS B TaOJMYHOM BHJIC€ B TEKCTOBOE TIOJIE, YTO
yA00HO 17151 TOCIIEAYIOIIEro KOMMPOBAHUS B TEKCTOBBIN peakTop.

B Word nepenocstcst Tabnuiia 00beMOB, a TakyKe MEPBBIA U BTOPOH BBIBOJIBI

JJIL OIITUMAJIBHOT'O BapHaHTaA.

Conep:xanue oTyera

B oTyeTe 0 BBINOJHEHHON padOTe NOKHBI COIEPKATHCS CIEAYIOLINE JaHHBIE:
JlaTa mpoBenenus paboThI.

[{ens paGoThI

OnrcaHue CXeMbl U €€ pUCYHOK.

ITocranoBka 3agaum.

Tabnuiipl ¢ pe3yiabTaTaMu pacueTa.

CBojiHas TabiMIla aHamu3a pe3yIbTaTOB pacyueTa.

BriBoibl 110 paborte.

KonTpoabHbIe BONPOCHI

1. Yro moHWMAIOT O] KOHTAKTHBIMH YCTPOWCTBAMHU PEKTU(DHUKAITMOHHBIX KO-
JIOHH?

2. Kakue pa3HOBUIHOCTH TapeIOK U3BECTHHI?

3. KakoBbl npenMymiecTBa U HeI0CTATKU PA3TIUNYHBIX TUIIOB TaPEIOK?

4. KakoBa 11e71b NPOEKTUPOBAHUS PEKTU(UKAITMOHHBIX KOJIOHH?

5. Kakoit mapameTp nporecca peKTu(UKaIUd ONTUMUZUPYET 000py0BaHKE
JUJISL €T0 TIPOBENCHUA?

6. Kak cipoexTipoBaTh peKTU(HUKAIIMOHHYIO KOJIOHHY ONTUMAJIBHBIM 00pa3oM?
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IIpakTudeckoe 3ansitue Ne3, 4. Pacyer OCHOBHBIX pa3MepoB 000pyaoBa-
HMSl 10 YKPYNHEeHHbIM noka3arteisiM. [londop o0opy10BaHusA 0 YKPYIHEHHBIM

nmoxkasarTtejasaM.

Heab: npuobpereHne 3HaHUI U YMEHUN MO MPAKTUYECKOMY OCBOEHHUIO METO-
10B nojioopa tunoBoro odopyaoBanus XTC 1o yKpymHEHHBIM MOKa3aTessiM 1o Ka-

TajJoram, Cranaapram.

Lenvro 3a0anuii ABISETCS MOJ00pP BCIOMOIaTeIbHOIO 000PYIOBaHUS Ha MpPHU-

Mepe TEXHOJIOTHYECKOTO y3J1a PEKTU(PUKALIMU 110 JaHHBIM pacdyeTa KOJOHHBI.

Bonpocs st 00cykaeHust

1. CoctaB 000pynOBaHUSI TEXHOJOTHYECKOIO Yy3Jia peKTU(DUKAIIH.

2. Ipunummnsl mogdopa BCOMOraTeIbHOro 000pyA0OBaHHUS.

3. Kak BeimosnusoT nogoop tunooro odopynoBanusi XTC no ykpynmHEHHBIM
NOoKa3areysim?

4. Kakum 00pa3om BIMSIOT MapaMeTpbl PeKTU(UKAIMU HA MaTEepUaIbHOE
odopmiieHue y3na?

5. KaxkoBsl 11e1m mogbopa BCIIOMOTATENLHOTO 00OpPYAOBaHUS y3J7ia peKTH(U-

Kanuu?

MeTtoauyeckue peKOMeHAalu

JIJIs TIOATOTOBKHM K TIPOBEICHHUIO Pa0OThl HEOOXOIWMBI 3HAHHSI TEOpETHYC-
CKHUX MaTepUaJIOB, CBS3aHHBIX C ammapaTypHbIM O(OPMIICHHEM TEXHOJIOTHYECKOTO
y371a peKTU(UKaAIUY.

B kadecTBe OCHOBBI TEXHOJIOTUYECKOTO y3JIa UCIOJIB3YETCs MOACUCTEMA, TIPU-
Be/ICHHAs Ha pucyHke 2.1. Ha JuHUU CBIPhs TOMOJHUTEILHO YCTAHABIMBAIOTCS €rO
MOJTIOTPEBATEIb U TIEPE]l HUM HACOC IS ITOIauH KUIKOH CMECH B KOJIOHHY, Ha JINHUHU
¢derMbl — Hacoc ISl €€ MOJIaYu HaBepX KOJIOHHBI, HA JIMHUHM OCTAaTKa — €r0 XOJo-
JTWJILHUK M OTKAYUBAIOIIUN HACOC.

[Ton6op obopynoBanuss XTC mo yKpymHEHHBIM MOKa3aTeIsiM MPOBOJAT, Kak
NPaBUJIO, HAa CTAIUSIX TEXHHKO-DKOHOMHUYECKOT0 00OCHOBaHMS TpoekTa. [Ipu aTom

0OBIYHO OTCYTCTBYIOT Mojenu anneMeHToB XTC u Beeit cucreMsl. [loaTomy HEoOxo-
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IUMOE JJI peaju3aluy TEXHOJOTMYECKOro Ipolecca 00opyloBaHUE MOAOUPAIOT,
ONMpPasCh HA JAHHBIE PAKTUKU U OIBIT NPOEKTUPOBAHUS MTPOLIECCA-aHAJIOTA.

Jia XTC «YcraHoBka peKTH(PUKALMK» KPOME OCHOBHOTO ammapara (KOJIOH-
HbI) B €€ COCTaB BXOJAT, KaK YKa3bIBAJIOCh BBILIE: HACOC CBIPHS; TEIJIOOOMEHHHUK
HarpeBa ChIpbsi; KOHJIEHCATOP-XOJIOAWIBHHUK TUCTUIUIATA; EMKOCTh OPOIIEHHS; HACOC
U Toayu (IIeTMBbl; UCHapUTeNhb ¢ mapoBbeIM mpocTpancTBoM (IIIT) mmst ocrartka;
XOJIONWJIBHUK JUJISL OCTAaTKa; HACOC JUIs OCTaTKa.

[TockonbKy 1J11 KOJIOHHBI PEKTU(PUKALUNA UMEETCS] ONTUMAIBHBIA MPOEKT (110
UTOraM MpEeAbIAYIINX 3aHIATHH), TO 3TH PE3yJIbTaThl MOTYT OBbITh HCIIOJIB30BAHBI U
JUIsl Ioji0opa BerioMoraTenbHoro obopynoBanus ganHod XTC no memoouxe, nipen-

CTaBJICHHOW HUXE.
1. Iloobop nacoca ons colpws

[laBnenue B cekuuu nuranuda mp, MIla npuHuMaem no pesyibrataMm pacuera

KOJIOHHEI.

Haxoaum monbHyt0 Maccy cmecu M, o opmyse:
\

M =M, -x +M, L1=-X,
cm 1 7L 2 | L~

rae M, - monsHas macca HKK; M, — monpHasg macca BKK; X, — MOJBHBIN cocTaB
ceIpbs (31ech u aanee - noas HKK).

HaXO,Z[I/IM IMPOU3BOAUTCIIBHOCTD G Hacoca:

_ KI/4 U fajiee Kr/c,
G=L- MCM,

rae L — pacxos chIpbsi KMOJIb/U.

Haxoaum maccoBblIii COCTaB ChIPbS X|

My

* .
X, = —_—
L™ % M
CM
HaXO,Z[I/IM IIJIOTHOCTBH CMECHU pCMZ

1
Peu :X*—l_—X*,KZ/MS,
TR L
P1 P2

rae p; — mrotHocth HKK KF/MS; p2 — mmotHocTh BKK, KI/MC
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[T1O0THOCTH KUAKUX KOMIIOHEHTOB P TEMIIEpaType MOJaul UCXOTHOW CMeCH
(20-25°C) npuHUMarOTCs TI0 CIIPaBOYHBIM JaHHBIM, Harpumep [7].

Haxonum 06beMHBIN pacxoa cMecH V:

G
— e
pC.M

V =

Haxoanm nasnenue Ha BeIXO€e U3 Hacoca P:

P:TcL+APTP+APTA+pCM.g.(|H0m8+H +H +H \LHa,

\ 1 «xo6  on)
r7ie T — JIaBJieHUe B ceKiuu nutanus, [1a; APtp — morepu naBneHust moToKOM B TPy-
oonpoBoge, [1a (pexomenayercsa npuHaTh =~ 5000); APty - moTepu AaBiaeHUS TOTO-
KOM B mnojiorpeBarene cbipbs, [la (pexomennyerca npunsath = 50000); g — yckopeHue
cBO6OHOTO majenust, M/c’; Hy,, — BBICOTa OTTOHHOM cekimn, M; Hy - BbIcOTa OT Ky0a
10 HWKHEH Tapenku, M; Hyys — BeicoTa Ky0a, M; H,,, — BBICOTa ONOPBIL, M.

BricoTHBIE pa3Mepbl KOJIOHHBI IPUHUMAEM 110 PE3yJbTaTaM €€ pacyeTa.

OmnpenensieM Harop Hacoca H o ¢opmyie:

P
H= , M.CIL.OAC.
pc,w : g

OmnpenenseM MOIHOCTH TpuBoaa N:

N :V 'P,Bm u jganee kBT,

n
riae n — KII/1 nacoca (0,6-0,7).

3
[To monydYeHHBIM JaHHBIM Q=V,n/ C, H’M-Cm-«?fc-, N, xBm noadupaem

HACOC M3 Karajora W 3alliChIBaeM €ro XapaKTepUCTHKY, Hampumep: X 45/54, Q =
1,25-10% m/c, H = 42 m. cT. *%., Nu = 0,60; snexkrpoasurarens: AO2-71-2, N,=22
kBT, n = 0,88.

2. Tloobop mennoobmennuxa 01 Hazpesa Coipbsl

B kauecTBe rperoero TenI0OHOCUTEN PEKOMEHAYETCS TPUHATh HACHIIIEHHBIN
BOJISIHOU Map ¢ TEMIIEPATypPOu:

tgn =t + 10,
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rae t| — TreMneparypa HarpeToro Cblpbs AJid MOAAYH B CEKLMIO MUTaHUSA KOJIOHHBI °C
(IpuHMMaeM Mo pe3ynbTaTaM pacyeTa KOJIOHHBI).
[Tnomans Harpesa juist TeiIooOMeHHuKa F1 ompenensiem o popmyie:
Q 2
=), M
k-At,

T

rae Q — TersoBasi MPOU3BOAUTEIBHOCTD anmnapara, Bt; k — koadunuenT remmorne-
penaun, Br/(M*K); At, — cpelHsisl pa3HOCTb TEMIIEPATyp TENJIOHOCUTENEH B anmapa-
te, °C.

Koadduuuent rteronepenaun Ajisi BapuaHTa «TPEIOLIUI Map - KUIAKOCTH
npuaIMaeM paBabIM k = 150 — 250 Br/(M?-K).

Jlnia ompezeneHus: CpeHel pa3HOCTH TEMIEpaTyp TEIIOHOCUTENEH B amnmapa-
TE€ COCTaBIISIEM TEMIIEPATYPHYIO CXEMY €ro pabOoThI:

1 — BoastHOM map

L <-mmee- t . (20-25°C)
3aTtem ompeaeisieM Pa3HOCTH TeMIIepaTyp TEIUIOHOCHTENICH Ha KOHIIAX TEIlIo-
0oOMEHHHKA:
At =1pm - 1 Ats =g - tix

Y CPEJTHIOI0 IBMXKYIIYIO CHILY IIPOLIECcCa TEIIONEepEaaun:

At
Atcp = Até;MAL eclIu =6 > 2;
! At
In At6 M
At,,
At
At = Al; +at , €CIIN R 2.
At,,

Haxonum Temmonpou3BoautenbHOCTh Q 110 hopmyite:
Q=L-(H, —h_)/3600,xBm u nanee Br,
rae Hy u h — sHTa)BINN CBIPBS HAa BBIXOJE U BXOJIE TEIFIOOOMEHHHKA, KJ[/KMOJIb.
Benmmunny H| npuHrMaeM 1o pesyibTaTaMm pacuera KOJOHHBI, a hy mpenBapu-

TEJTHLHO HaXOAUM 10 (hopMyJIe:
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h, ~0,08- H, ,x/[oic | kmonw.
[Ton6upaem TerumoooMenHuk mo 'OCT u 3amuceiBaeM €ro XapaKTepUCTHKY,
HampUMep: KOKyXoTpyoOuatelid ammapat, D = 800 MM, yucio xomoB — 2, d, = 20x2

MM, 9HCII0 TPYOOK - N = 690 wr., F = 173 M*, umnsa tpy6 - £ = 4 M.
3. Iloobop koHOencamopa-xono0uibHUKa 01 OUCTMUIIAMA

B xauecTBe oxJIaXKIaroero areHTa peKOMEHyeTcs MPUHITH 000POTHYIO BOTY
C TeMIiepaTypamMu ty, = 25°C u ty,x = 50°C (wnm Kak BEIOpAHO MPHU pacdyeTe KOJIOHHBI
paHee Ha 3aHATHH Ne2).
[Tnomans oxJIaKIeHHS 71 KOHJEHCAaTopa-XoaoamibHuka Fiyx onpeaensem no
bopmyre:
For = Qo M,
k ‘AL,
rae Qp — TemioBasl Harpy3Ka amnmnapara, IpuHUMaeMasi U3 pe3yJbTaToOB pacuera Ko-
JoHHBI, BT; K — opueHTHpOBOYHBIN KO3(DQHUIMEHT Teruionepenavyn JUisi BapuaHTa
«KOHJEHCUPYIOIIMICS Map / KUAKOCTD - KUAKOCTh» MpUHUMaeM paBHbIM k = 200 —
300 Br/(m*K); Ate, - CpeaHsAs pasHOCTb TEMIIEPATYP TEIUIOHOCUTENIEH B ammapare,
°C, HaXOJIUM KaK U B IPEABIAYIIEM CIy4ae.
CocraBisieM TeMIEPATYypHYIO CXEMy ammapara (s XJaJareHTa CM. IpuMeda-
HHE BHIIIE):

1 — nucTuIsaT

(50°C) thy  <m-mmmmmmmmmmmmmmee- t 5 (25°C),
riae tp — Temmeparypa napoB auctuinita, °C; t, - Temmnepartypa IUCTHILISATA B €MKO-
ctu oportenus, °C (MpUHUMAEM IO pe3yJibTaTaM pacyeTa KOJOHHBI).
3areM ompeaessieM pa3HOCTH TEMIIEPATyp TEIUIOHOCUTENICH Ha KOHIAX TEILIO-
OOMEHHUKA:

At6 = tD - tBbIX; AtM = t0 -1 BX "
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CpenHion IBIKYNIYIO CHILy Ipolecca Temonepenadn Atg, onpenenseM, Kak i
paHee.
Hanee nonbupaem terooomMenHuk o 'OCT u 3ammcbiBaeM €ro xapaktepu-

CTHKY.
4. Tloobop emxocmu opoutenus

EMKOCTh BEpTHUKAIBHOTO WJIM FOPU3OHTAIIBHOIO THUIA JOKHA UMETh HEKOTO-
pBIN 3amac KUIKOCTH JUJIsl OPOILEHUsSI BepXa KOJOHHBI. OOBIYHO OpUEHTUPYIOTCS Ha
npoMexyTok Bpemenu T = 10-15 muH.

Haxomum cymmapHbIi pacxo/] IMCTHILISATA B BEpXHEM KOHTYpe Lp:

L,=D+g, =D-(l+rp),KMOJlb/'{,

rae D, gp, Iy — pacxon IUCTUILIATA, KOJMYECTBA OPOLICHUS, KMOJIB/4; Iy — ()JIETMOBOE
qucio (MPUHUMAEM IO pe3ysibTaTaM PacyeTa KOJOHHBI).

Jlanee HaxonuM 00beMHBIN pacxof 1o Ghopmyie:

Ly M,

Vy=—"7- | mun,
p-60
rae Mp = M; — MonpHas Macca JUCTUIUIATA, IPUHUMAEMAsT PABHOM MOJIBHOW Macce
HKK; p = p; — INIOTHOCTB KUAKOTO AUCTUIUIATA IIPU TEMIIEPATYPE B EMKOCTH OpO-
3
meHus t,, mpuHUMaeMas 1o CIipaBOYHBIM JaHHBIM, KI/M".

Haxonum padounii 00beM eMKOCTH V.
V =V .1,
p "D Y7o
Jlanee HaX0JMM HOMUHAJIBHBINA 00bEM eMKOCTH V4
V. =V lo,n
7R p (P ) M 1
rae @ =0,85-0,95 - koadpunuenT 3an0IHEHNS EMKOCTH KUIKOCTHIO.

[TonGupaeM eMKOCTh MO KaTajory W 3alUChIBAEM €€ XapaKTEepPUCTUKY, HAIpH-
Mep: 'OCT 9931 — 79 ; kopnyc Tuna BIIC (BepTUKaJIbHBIN C TNIOCKUMU U cepuye-

CKuMHM aHHUIaMH); V = 1 M, D, = 1000 mm, € = 1205 mm, P, 0,64.
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5. Iloobop nacoca ons nooauu gaeemvi

JlaBneHue HaBepxy KOJOHHBI mp, Mlla npuHuMaem mo pesyibraraMm pacuera

KOJIOHHBI.
Haxoaum MonbHYI0 Maccy auctuiiisita Mp o popmyie:
\

A-x_,
D/

rae M; - monpHas macca HKK; M, — monsHas macca BKK; Xp — MOJIbHBIN cocTaB J1u-

MD :Ml-xD +M2

CTHJIJIATA.

Haxonum pacxon ¢uierMsel gp:
g,=D-r,,kmons /4,

rae D — pacxon auctuwiniAra, KMoJb/4d; Iy — pabodee 4ucio (paermbl (IPUHUMAEM 110
pe3ynbTaTaMm pacueTa KOJIOHHBI).
Haxoxum npoussoautensHocTh Gy, Hacoca:

G(l): g, MD,KF/III/II[aJIeC KT/C.

Haxonum o0beMHBIN pacxon (aermsl V!

G
_ ¢
Vo= 3/c,

p T M
p
rae p = p; — INIOTHOCTB JXUAKOTO IUCTUILIATA IIPU TEMIIEPATYPE B EMKOCTU OpOIIIE-
3
HUA to, HpI/IHI/IMaCMa}I I10 CHpaBO‘{HLIM JaHHBIM, KI‘/M .

HaXOI[I/IM AaBJICHUC HA BBIXOAC M3 HACOCa Pq)
Pd) =7Z'D +ApTP@ +p g . HK,HCZ,

r7ie€ Tp — JaBJI€HHE HaBepxy KoJoHHBI, [la; APrpgp — moTepu AaBieHUs MOTOKOM B
TpyOomnpoBoae nmogaun ¢iermel, [1a (pekomenmyercs: mpuuath =~ 50000); H, — BbICO-
Ta KOJIOHHBI, M (IIPUHUMAEM 10 pe3yJbTaTaM pacueTa KOJOHHBI).

Omnpenensem Hanop Hacoca Hy, mo dpopmyie:

Pd)
qu = —  M.CI.OKC.
P9

Omnpenensem MOIHOCTE MpUBOAa Ng:
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:qu 'qu B M Aanee kBT.
n

Ny

3
[Io mony4eHHBIM JaHHBIM Q(/, EV¢,M /C, H y M.CILOIC. N¢,KBm nmoaou-

paeM HacoC M3 KaTajora M 3aliChiBaeM €ro XapaKTepUCTHKY.
6. [Iloobop ucnapumens c 1111 ons ocmamka

B kauecTBe rperomero TenJI0HOCUTEINSI PEKOMEHYETCSI TPUHSITH HACBHIIIICHHbBIN
BOJISTHOW Map C TEMIIEPATYPOU:
tgn=tr + 15,
riae tg — TeMiiepaTypa *KUIKOro OCTaTKa BHU3Y KOJOHHBI, °C (IpUHUMAaeM 10 pe3yJib-
TaTaMm pacuera KOJIOHHBI).

[Tnomans HarpeBa it KUNIATUIRHUKA Frp ompenensiem mo dhopmyre:

AL,
rae Qr — TeIJIOBasi Harpy3ka ammapara, IpuHUMaeMasi U3 pe3yJbTaTOB pacyera Ko-
nouHbl, BT; k — ko3¢ dunnenT Temmonepeaaun Ajisg BapuaHTa «KOHACHCUPYIOLIUCS
nap / KAISIIas KUAKOCTbY IPHHAMaeM paBHbBIM k = 500 — 1000 Br/(M*-K); Atg, -
CpeIHssl pa3HOCTh TEMIEpaTyp TEIJIOHOCUTeNnel B ammapare, °C, HaXOAUM Kak U B
NPEIBIIYIIEM CITydae.

CocraBinsieM TeMIlepaTypHYIO CXeMy anmnapara:

1 — BoasiHOM map

2 - OCTaTOK
tr + (5...10) <-----m-mmmmmmeoe - tr
3atem ompenensieM pa3HOCTH TEMIIEpaTyp TEIJIOHOCUTECH Ha KOHIAX TeTUIo-
oOMEHHHKA:
Aty =tgn — (tr +5...10); Ats = tpp - tr.
CpenHIOI0 IBIKYIIYIO CHITy IIpoliecca Temionepenaun Atg, onpenenseM, Kak u

paHee.
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Hanee nondupaem nogorpesarensb (ucnapurens) ¢ 111 mo 'OCT u 3anuckiBa-

€M €T0 XapaKTepPUCTHUKY.
7. Iloobop xonoounvuuxa 0ns ocmamxa

B kayecTBe 0XJ1aXTarOIIEro areHTa pEKOMEHIyeTCS IPHHATH 000POTHYIO BOIY
¢ Temreparypamu t,, = 25°C u t;,, = 50°C.
[Tnomans oxmaxkaeHus IS XOJNIOAIbHUKA Fy onpenenseM o popmyie:

FX:Q—X,M2
k-At,

rne Qx — TeroBas Harpyska xojoawibHuka, Br; k — koaddunuent rernnonepenaun
IUIE BapHaHTa <«OKHIKOCTh - JKUAKOCTh» mpuHUMaeMm paBHbiM K = 150 — 200
Bt/(M*K); Atg, - CpenHsAs pasHOCTh TEMIEPATyp TEIUIOHOCUTENEH B ammapare, °C,
HaXOJIUM KakK M paHee.
CocTaBnisieM TeMIEpaTypHYIO CXEMY allfapara:
1 — ocraTox

tr +(5...10) s > 1, +10

(50°C) Ly <=mmmmmmmmmmmmeemeeeeee- tex (25°C)

3aTeM ompenensseM pasHOCTH TeMIlepaTyp TEIUIOHOCUTEIEH Ha KOHIAX TEIIo-

oOMEHHUKA:
Atg = (tr +5...10) = t,,\; Aty = (ts + 10) - t .

CpenHion IBIKYNIYIO CHILY IIpolecca Temonepenadn Atg, onpenenseM, Kak i
paHee.

TennoByto Harpy3Ky xoJioauiabHuKa Qx HaxoauM 1o GpopmyJie:

Q, =R-(hy, —hg, )/ 3600, kBm u nanee Br,

rae R — pacxox ocratka, KMOJbB/4 (MPUHUMAEM IO pe3yJbTaTaM pacdeTa KOJOHHBI);
hri, MRy — SHTANBNMKM octaTKa mpu Temmneparypax tgp +(5...10) u ty, +10, cooTBeT-
CTBEHHO, K/[>K/KMOJIb.

Benmnumabl hg u hg; nmpuHUMaeM mo pesyibTaTaMm pacyeTa KOJIOHHBI, a Ng;

HAXOJUM 10 cXeMe, TpUBEACHHON Ha pucyHke 3.1.
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Nr1
hd 1 hs

he

t=36W tr txtD
Pucynok 3.1 — Cxema HaxoxneHus hg,: hgry m hg — mpussSTEI MO pe3ynpTatam
pacyeTaKOJIOHHBI

Bbosee yno6Ho onpenenuts BeTu4uHy hg, M0 ypaBHEHUIO, KOTOPOE OMKCHIBAET
3aBucuMocTh h = f (T). B kauecTBe TpeThelt TOUKM Ha quarpaMmme pumeM h = 0 npu
T = 0°C. Ucnonkzyem Bo3MokHOCTH EXCel, onmrcanubie B Matepuane 3anstust Ne 1.

B kauectBe npumepa ucnonb3yem JaHHbIE, pUBeIeHHBIE HIKE [S]. [Ipu mo-
Moum Macmep ouacpamm TMPOBOJIUM HEOOXOAMMBIE MMOCTPOCHUS U ONPEAEIIsieM KO-

3¢ GULMEHTH] TMHEWHOTO YpaBHEHUS (CM. pUCYHOK 3.2).

25
T o h-107, 20 y =0,1472x-0,0161
’ kJ>K/KMOJTB . R?*=0,9986 «
0 0 s 15
128,37 | 18,458 ;‘
133,37 | 20,035 g 10
g 5
Pucynox 7.2 - 3aBucumocts h = f (T) 0 ; :
ti) 50 100 150
5
T,.C

ITo MOJIYYCHHBIM JaHHBIM YPABHCHHUC IJII SHTAJIBIIMA OCTATKa 6yz[eT HUMCTb

CIICIYIOLIUN BUL:
h-10°=0,1472-T - 0,0161.

st temneparypsl T = 35°C nonyunm:

h-10° =0,1472-35 - 0,0161 = 5,1359 &J[x/kMob win hgy = 5135,9 kJ[5K/KMOITb.
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Hanee monbupaem xonomuibHuk 1o ['OCT wu  3amuchiBaeM  €ro

XapaKTEPUCTHKY.
8. Iloobop nacoca ons ocmamka

HaXO,Z[I/IM IMPOU3BOAUTCIBHOCTD GO Hacoca:

G,=R-M,, KI/4 U Janee Kr/c,

rae Mr = M, — MoJIbHast Macca OCTaTKa, KI/KMOJIb.

Haxoaum 06beMHBI pacxof ocTatka Vo

r7ie p = pp — IWIOTHOCTH JKHJIKOTO OCTaTKa MpH TeMIiepaType Bxozaa B Hacoc ty, +10
3
(35°C), npunrMaemasi 1o CripaBOYHBIM JaHHBIM, KI/M".

Haxoaum naBnenue Ha Bbixoje u3 Hacoca P!
Po=m4 +APrpo +p-9-Hp,1la,
rZie T — JaBJCHHE B pe3epByape, [1a (mpuaumaem paBHbIM aTMochepHOMY); AP 1po —
NoTepy JaBJICHHUS MOTOKOM B TpyOONpoOBOJE Moaauu ocTarka, Ila (pexomenmayercs
npusTh ~ 50000); Hp — BeIcOTa pe3epByapa, M (mpuHuMaem 5-10 m).

Omnpenensiem Hanop Hacoca Hp o dopmyie:

P
H,=—%,m.cm.oc
pP-g
OmnpenensieM MOITHOCTH TpUBo1a Hacoca No:
V, P
N = 9 " 9 Bm unanee kBr.
0

n
3
[To mosryyeHHbIM JaHHBIM QO EVO M e , HO, M.CM.IAC. N,,kBm mnonou-
paeM HacocC U3 Karajaora v 3alliMCbIBaeM €T0 XapaKTEPUCTHUKY.

MeToaunka BbINOJHEHUS Pa00ThI

3amaHusi BBITIOJNHSIOTCSA 1O BapuaHTaM. B KadecTBe WCXOMHBIX NaHHBIX IS
nogoopa o0Opy/nIOBaHUsI HA OCHOBE PACUETOB IO YKPYMHEHHBIM IOKAa3aTeNsiM HC-

MOJIB3YIOT MaTepPHalbl ONTUMAIBLHOIO MPOCKTUPOBAHUS KOJOHHBI (3aHATHE Ne 2) B
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COOTBCTCTBHH C MCTOI[I’IKOﬁ, OIMCAHHOM BBIIIIE.

Conepxxkanue oT4yera

B oTyeTe 0 BBINOJHEHHOMN pad0Te TOKHBI COIEPKATHCS CIEAYIOIUE JaHHbIE:
Hata npoBeneHus paboThI.

[{ens paboTHI.

ITocranoBka 3agaum.

PesynbpTaTel mogoopa o00pyI0BaHUS YCTAHOBKU PEKTU(UKAITUH.

BriBosibI 110 pabore.

KOHTpOJI])HI)Ie BOIIPOCHI

1. Yro noHMMAIOT MOJ TUIIOBBIM 000pYAOBaHUEM?

2. UTO mOHMMAIOT MOJ| pacueToM 00OpYIOBaHUS MO «yKPYMHEHHBIM IOKa3a-
TEIAM»?

3. Kak mogo6pats mo 'OCT wunm kaTanory Termio0OMEHHBIN ammapat?

4. Kak nmonoo6pats no I'OCT unu karanory Hacoc?

5. Kak nono0pats no OCT unu kaTajnory eMKocTb?

6. Kak ydectp paGourme mapameTpbl MPU BBHIOOPE XapaKTEPUCTUK THUIIOBOTO

obopynoBaHus?
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2. HAJIAJIKA, HACTPOMKA U OCYUHIECTBJIEHUE ITPOBEPKHU
OBOPYAOBAHUA U TIPOI'PAMMHBIX CPEJACTB

IIpakTuyeckoe 3ansaTue NeS. IlpoekTupoBaHue W BbIOOP 000pyAOBaAHMSA

JJIS XPaHEeHUsI Ta30B U KUIKOCTeMl

He.]'lb: HU3YyUCHUC MCTOIUK IJIsI OIPCACIICHUA I‘a6apI/ITHBIX pasMCpoB COCYya0OB

IJI1 XPaHCHUA I'a30B U )KHI[KOCTeﬁ.

Llenvio 3a0anuti siBnsieTcs NpUOOpETEHNUE 3HAHUM M YMEHMI 10 MPaKTUYECKO-
My OCBOEHHIO METOJI0OB MOJ00pa TUIIOBOTO 000PYAOBAHUS XUMUUYECKOW OTPACIIH.

K oTHOCHTENBHO HE CIOKHOMY OOOPYOBAaHUIO OTPACIH OTHOCATCS TOPU30H-
TaJbHbIE U BEPTUKAJIbHBIE EMKOCTH, KOTOPBIE CIIyKaT JJIs IPUEMA U PE3EPBUPOBAHUS
Pa3NUYHBIX ra30B U KUJIKOCTEU, MPOBEIAEHUS MPOCTEHIIINX MPOILIECCOB (OTCTaMBAHKE,
cernaparusi).

MeToauka MpOEKTUPOBAHMS €MKOCTEH 3akitouaeTcsl B ciemyromeM. K raba-
PUTHBIM pa3MepaM €MKOCTH OTHOCSITCS €e BHYTpeHHuU nuamerp D u anuna L wnu
BHYTpeHHMI nuametp D u Beicota H 11 BepTUKAIBHON EMKOCTH.

[Ipn xpaHeHUH XUAKOCTEH CTENEHb 3alOJHEHUS HOMUHAIBHOIO oObeMa V
coctasisiet =0,85+0,9. Torna HOMUHAIBHBIN 00BEM OYyJI€T PaBEH:

V.=V,/o,
M3,F,Z[e V, — 00beM XpaHUMOH KHUJIKOCTH, M,

PekomennmyeTcsi coriiacoBath MOJYyYE€HHOE 3HaueHue V, ¢ OmmKalimuMm 1o
I'OCT 13372-78", npuHSTH CTAHAAPTHOE 3HAYECHHE U BHIOPATH MO KATAIOTY TOPH30H-
TaJbHYIO WM BEPTUKAIBHYIO EMKOCTh, OTBEYAIOIIYIO YCIOBHUSAM €€ NPUMEHEHHMS (Xa-
PaKTEpUCTUKA CPEbl, TEMIIEPATypa, 1aBICHUE).

B anbTepHaTUBHBIX Cilydasx CIEIyeT 3aJaThbCi 3HAUYEHUEM BHYTPEHHETO Jua-
metpa D cocyna u3 crangaptHoro psga (400...20000 mm). Tornma maivHa €MKOCTU
WJIU €€ BbIcOoTa OyJIeT paBHa:

L =H~= 4V, /(nD?),
rae n=3,14.
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3aTpatrhbl HAa U3TOTOBJIEHUE cOCYy/a OyAyT OJIM3KM K ONTUMAJIbHBIM MPHU BBINOJ-
HEHHUH COOTHOIIEeHUs pasmepoB L/D = H/D = <3...7>,

Ecnu nalinenHble rabapuTHbIE pa3Mepbl €eMKOCTH HE YJOBJIETBOPSIOT BBILIE-
MPUBEJEHHOMY COOTHOIIEHHIO, TO CIEAYET C/AeNIaTh HOBYIO MOMBITKY pacuera.

Hwnxe paccMmarpuBaeTcs 4uCiI0BOM IPUMEP MPOECKTUPOBAHUS TOPU30HTAIBHON
€MKOCTH.

Ilpumep 5.1. Onpenenuth rabapuTHbIE pa3Mepbl FOPU3OHTATIBLHON EMKOCTH
i xpaneHus V=110 M° JKHIKOTO pOayKTa (peareHTta) mpu aTMOchepHOM J1aBiie-
Huu u Temneparype a0 50 °C.

Pemenue

CxeMa K onpeesIeHUIO pa3MepOB eMKOCTH MpHUBEAeHa Ha pUCYHKe 5.1.

V, DL

Pucynok 5.1 — Cxema K OIpeAeseHuIo pa3MePOB EMKOCTH

[IpuMeM cremneHb 3amojHEHNsS HOMUHAIBLHOTO oObeMa emkoctu 0=0,9. Torna

€€ HOMUHAJIbHBIN 00beM OYJIeT paBeH:
V,=110/0,9 = 122,2 v".

Brmxkaiimmm o TOCT 13372-78 sisisierest V,,= 125 Mm%, koTopsiit 1 mprumem
IUT TATBHENIIIUX PACYETOB.

3amanuMcs 3HaYeHHEM BHYTPEHHETO [uaMeTrpa cocyaa D =3 m.

Torpa

L ~4-125/(3,14-3°) = 17,7 m.

[IpoBepum cootHomienue pasmepoB emMkoctu L/D =17,7/3 = 5,9, uto cooTBer-
CTBYET PEKOMEHIAIUSIM.

Halinennsie pa3Mepbl €MKOCTH IIO3BOJISIIOT BBINIOJHUTH €€ MaTephalibHOE
odopmiieHre, TMPOYHOCTHOM pacdeT W MOJATOTOBUTH YEPTEX U OOIIero Buma IS

oopMIIEHUS 3aKa3a Ha U3TOTOBJICHHE.
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3a,Z[aHI/IH BBIIIOJIHARKOTCA 110 BaApUaHTaM. HCO6XOI[I/IMOI

SATAHUA AJIAA CAMOCTOATEJIBHOI'O BBITIOJIHEHM A

1. TTonoOpath TUMOBYIO €EMKOCTh MJIM PaccuuTaTh €€ OCHOBHBIC (rabapuTHBIC)

pa3Mephl M0 UCXOHBIM JIAaHHBIM, IPUBEICHHBIM B Tabsmiie S.1.

Tadmuma 5.1 — UcxoaHble JaHHBIE K 3a1aHUAIO

Neo Bapu- | PaGounmii | Cpena | Tum em- | Ne Bapu- | PaGounii | Cpena | Tum em-
aHTa o0beM, KOCTH aHTa o0beM, KOCTH
M3 M3
1 3 X r 6 55 XK r
2 6,3 r B 7 80 r B
3 12 X B 8 90 XK B
4 25 r I 9 160 r I
5 38 X r 10 185 XK r

2. CoCcTaBUTh 3CKU3 EMKOCTH.

KoHTpoJibHBIE BONIPOCHI

1. Kakwne Pa3HOBUAHOCTHU COCYIOB AJIA I'a30B U )KI/II[KOCTef/'I HCIIOJIB3YIOTCS B

XUMUYECKOI oTpaciu?

2. Kakas HOPMATHUBHO-TCXHUYCCKAA AOKYMCHTAIWA HCIIOJIL3YETCA AJIA COCY-

JTOB?

3. Jlns kakux nenei ciry’aT eMKOCTH, U KaKue UX KOHCTPYKIIMH U3BECTHBI?

4. Yto siBRsieTCsl TJIABHOM XapaKTEPUCTUKOW €MKOCTH, OMpeAesioniel ee

pasmepsi?

5. KakoBa MeToauka pacuera noadopa Uik MPOEKTUPOBAHUSI EMKOCTHOTO

obopynoBaHus?
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IIpakTuyeckoe 3ansaTue Ne6. IlpoekTupoBanue u BLIOOP 000py10BAHMS

IJIS XpaHCHHA CBINYYUX MAaTCpPHAJI0B

Iesb: n3yuyeHne METOIUK Ul ONpeAeseHNs rabapuTHBIX pPa3MEpPOB COCYIOB

AJI XpaHCHUA CBINMYYUX MaTe€pHuaioB.

Llenvto 3a0anutl SIBASICTCS] MPAKTUYECKUN pacyeT OCHOBHBIX pa3MepoB OyHKE-
pa.

MeTtoauka mpoeKTUpOBaHUs OYHKEpOB 3aKirouaercs B cieayromeM. [Ipexae
BCETr0, BhIOMpaeTcs koHpuryparus OyHkepa. Hampumep, 11 MIIMHIPOKOHHYECKOTO
OyHkepa (puCyHOK 6.1) ompeaensiommMu pa3MepaMu SBIISIOTCS TUAMETPhI ITAJTUH-

ApudecKoi yacT D, BBIMTYCKHOTO OTBEPCTHS O M BHICOTHI OT/ACIBHBIX YaCTEH.

A |‘\
i A
- D ?
| JE
T
r
g \
s E
Y
Y
S d -

Pucynok 6.1 — Cxema K OnpeaeNeHno pa3MepoB HUIMHAPOKOHUYECKOTO OyHKepa

[To pabouemy o0beMy MaTepuana cleyeT MPUHATH OONbIIUN ONMKaWIIHiz
HOMMHAJIBHBIN 00BeM cocya V.

HopmanbsHoe ncteueHre mMatepuaia uepe3 BBIITYCKHOE OTBEpCTHE 0OecreynBa-
€TCsI IPH YIJIe HAaKJIOHa KOHUYECKOW CTEHKU K TOPU30HTY 0=45-55 °.

Jlanee cienyer 3amatbes quaMeTpoMm OyHKepa M3 CTaHIapTHOTO psia Uil CO-
CyZIOB U anmaparoB (cM. mpuMep 5.1) U 1uamMeTpoM BBITYCKHOTO OTBEPCTUS U3 pslia
YCIOBHBIX aMeTpoB st TpyoorpoBoos (100...600 mm).

Torpa pacueTHast BbICOTa KOHYCa HUXKHEH yacTu Oy1eT paBHa:
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h=D/21g a,
/i€ 0. — IPUHSATHIA yroJl HaKJIOHA CTEHKH K TOPU30HTY, °.

BricoTa yceuennoro konyca h, onpenensiercs mo gpopmyie:

OObeM KOHMYECKON YaCTH COCTABHUT:
1
V,=—"m (D* +d* + Dd).
12
OObeM IWIMHIPUYECKOM BEpXHEH YacTH paBeH:
V= 0,95(V-Vy),

rae koapounuent 0,95 yuntsiBaeT yacTh 0o0beMa OyHKEpa MOl KOHUUECKON KpPBIII-

KOM.
BricoTa nunuHapruyeckoi yactu OyHkepa OyaeT paBHa:
h,=4V,/nD’.
Jlastee HEOOXOAMMO TIPOBEPHUTH PEKOMEHIyeMoe cooTHotenue h,/D.
[TonHas BricoTa OyHKEpa ¢ Y4€TOM KOHCTPYKTHUBHBIX COOOpakeHui Oyner
paBHa:

H=h,+h,+(1,2+1,5), m.

Ilpumep 6.1. Onipenenuts rabapuTHBIE Pa3MEPbl HUIMHIPOKOHUYECKOTo OyH-
Kepa Iiusa XpaHeHus Vp, = 15 M rpaHyyiitTa TIpu aTMOC(EPHOM [ABICHUH HU
temnepa-Type 1o 30 °C.

Pemenne

CxeMma k pacuery OyHKepa mpuBeeHa Ha pucyHke 6.1. 3amagumcs yriom
HAKJIOHa KOHUYECKOW CTeHKHU OyHKepa K ropu3oHTy o = 50 °, nuamerpom OyHkepa D
= 1,8 m 1 auamerpoM BeimyckHoro otBepctus d = 0,3 M. bimkaiitiee 3HaueHHe HO-
MHUHABHOTO 06beMa o TOCT cocrassier V,, = 16 .

Pacuernas BricOTa KOHYCa HW)KHEH YacTH OyIeT paBHa:
h=1,8 /2xtg 50° = 1,44 wm.

Bricota yceuennoro konyca h, cocrasmser:
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1,44

h =——=172m.
. 0,3 .
1+ ———
1,8-0,3
O6’beM KOHWYECKOM YaCTH COCTABUT:
V = i-3,14-1,2~(1,82 +0,3% +1,8-0,3) =1,47n>.
“ 12

OObeM IIMHAPUYECKON BEpXHEH YaCTH paBeH:
V,~0,95:(16-1,47) = 13,8 ",
BricoTa mummHapudeckoit yactu OyHkepa OyneT paBHa:
h,=4-13,8/(3,14-1,8%) = 5,43 m.
ITpoBepum cootromenwne h,/D =5,43/1,8 = 3,02.
[TonHas BeicoTa OyHKEpa C Y4E€TOM KOHCTPYKTHUBHBIX COOOpakeHui Oyner
paBHa:
H=1,2+5,43+1,27 =7,9 m.
Jlnametp 3arpy304yHoro mryiepa OyHkepa MpUHMMAeM TakoW ke, KaK U BbI-
MyCKHOTO, T.€. 0,3 M.
JlanbHeillee npoekTUpoBaHWE OyHKepa HaIpaBiIE€HO Ha €ro MaTepuaibHOe
odopmiIeHHE, MPOYHOCTHOM pacyeT U pa3padOTKy YepTeKe 00IIero Buaa s 3aKa-

3a Ha U3TOTOBJICHHUE.
SAJAHVA A CAMOCTOATEJIBHOI'O BBITIOJIHEHM A

3amanust BHITOMHSIOTCS TT0 BapuanTtaMm. Heobxoammo:
1. Paccuntath ocHOBHBIE (ra0apUTHBIE) pa3Mephl IUIUHAPOKOHUYECKOTO OYH-
Kepa 10 UCXO/IHbIM JJaHHBIM, IPUBEICHHBIM B Ta0uue 6.1.

Tabmurta 6.1 — McxoaHple JaHHBIE K 3aJaHUIO

No BapuanTa | Pabounii Cpena No Bapuanta | PaGounit | Cpena
00BeEM, M 00BeEM, M
1 3,2 [Tecok 6 20 Kapbamu
2 6,3 ['munaa 7 32 Ammodoc
3 8 Ancopbenr | 8 40 A3zodocka
4 10 Karamuza- | 9 4 Konuenaun
TOp
5 16 MzBectr | 10 5 Koxc
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2. CocTaBUTbH 3CKU3 OyHKEDA.
KoHTpoJibHBbIE BONIPOCHI

1. Jlnsg xakux nenei ciayxat OyHkepa?

2. Kakue pa3HOBHIHOCTH KOHCTPYKIMI OYHKEPOB MCHOJB3YIOTCS B XHUMH-
4ecKou oTpaciu?

3. Kakue maTepualibl UCIIOJIb3YETCs AJI U3TOTOBIEHUS OyHKepoB? OT yero
3TO 3aBUCUT?

4. Kakue xapakTepucTUKU OyHKEepa OMpeeIisioT ero pa3Mephl?

5. KakoBa MeToKa NpOoeKTUPOBaHUs OyHKEPOB?
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IIpakTudyeckoe 3ansitue Ne7,8. Pacuer 000/104ek, KpbIlIeK M JHHUII HA

NMPOYHOCTH

Heab: nprobpeTreHue 3HAHUM U YMEHHN MO MPAKTUIECKOMY OCBOEHHUIO METO-

AWK IIPOYHOCTHBIX PACUCTOB 3JICMCHTOB XUMHWYCCKOT'O 060py,Z[0BaHI/I}I.

L]envio 3a0anuti SBISIETCS OCBOEHHWE METOJIOB pacdeTra Ha MPOYHOCTh 000JI0-
YeK, KPBILIEK U THUIIl COCY/I0B U almnapaTosB.

[IpouyHOCTHOMY pacyeTy XMMHUYECKOr0o 00OpYyI0BaHUS MPEIIIECTBYET €ro Ma-
mepuanvHoe ogopmieHue, T.e. BBIOOP MaTepHalioB AJIsi MU3TOTOBJICHUS, KOTOPHII 3a-
BHUCHUT OT pabOUYUX YCJIOBUHM MPOTEKAHMS MTPOIecca U CBOMCTB CAMUX MAaTEpPUAJIOB.

PaGouue ycrnoBus mpoTekaHHs Mpolecca OMpeNessIoTCs TeMIepaTypou, 1aB-
JICHUEM U CBOMCTBAMHU CPEbI.

[IpaBunamu PoctexHan3opa He AOMyCKaeTcs MPUMEHEHHUE YTIIEPOJUCTOU CTa-
JW TS ammapaToB, paOOTAOMIMX MO JABJICHUEM IPHU TEMIEPAaType CTCHKHU BBIIIIEC
475 °C. MexaHU4YeCKHE CBOMCTBA JIETUPOBAHHBIX CTAJIEN MPU MOBBIIIEHUU TEMIIEpa-
TYpbl YXYJILIAKOTCS MEHEE PE3KO M MX UCIOJb3YIOT NPU TEMIEPATYPE CTEHKU BHIIIE
475 °C.

[Ipu mOBBIIEHHBIX JABIEHUAX OoJsiee KECTKHME TpeOOBaHUS MPEIBSABISIOT K
KQueCTBY CTAJIU. YTJIEPOJUCTHIE CTAIM OOBIKHOBEHHOTO KaueCTBa pa3peliaeTcs npu-
MEHATH JUIsl almapaToB, paboTaromux moj nasieHueM o 5 Mlla, a npu Oonbimx
JABIICHUSX CIEAYEeT MPUMEHATh CTAIM C JyYIIUMU MEXAHUYECKHUMHU CBOMCTBAMH
(MOHMKEHHOE CoJIepikaHue cephl, hochopa u IPyrux mpuMecei).

VYBenuueHue naBlieHUss MTHTEHCUGUIIUPYET KOppo3uto. B mporeccax, ucmnomib-
3YIOIIUX HUPKYIUPYIOUINK BOJIOPOACOACPKAIMI a3 IIPU 3HAYUTEIIbHBIX TaBICHUSX,
CTaJIM IOABEPTAKOTCS BOJIOPOIHONU KOPPO3HH.

[Ipu BBIOOpE MaTepuanoB HEOOXOAUMO YYUTHIBATH KOPPO3ZUOHHOE U 3PO3UOH-
HOE BO3JIEHCTBHE Cpelibl. ATPECCUBHOE BO3/IEHCTBUE CPEIbl ONPENEIAET U KOHCTPYK-
10 000PYI0BaHUS.

OcHoBHBIE (PU3UKO-MEXaHUYECKUE M TEXHOJOTUYECKHE CBOMCTBA MaTEPHAIIOB,

KOTOPBIC OIIPCACIIAT UX BI>I60p, CJIeaAyromue:

40



— Mpezen MPOYHOCTH WM BPEMEHHOE CONPOTUBIICHUE PA3PhIBY Op;
— TMpeaen TeKYy4YeCTH Gr;
— OTHOCHTEJIbHOE yJIJTHHEHUE O;

— OTHOCHTEJIbHOE CY>KEHHUE ;

— MOJYJIb YOPYTOCTU NPH pacTsikeHuu E;

— ko3ddurment [lyaccona L;

— yJapHas BSI3KOCTb ay;

— TMOJ3y4YeCTb;

— K03 PUIMEHT TMHEHHOTO PaCITUPEHUS;

— CBapUBAEMOCTb;

— 00pabaThIBa€MOCTh JIABJICHUEM U PE3aHUEM.

[TomuMo yKa3aHHBIX (PAaKTOPOB IMPHU BHIOOPE MaTEpHaNOB HEOOXOAUMO YUUTHI-
BaTh SKOHOMUYECKUE (HAKTOPHI.

[Tpu pacyere anmapaToB IPaBUIBHBIA BEIOOP JOIMYCKAEMBIX HAMPSIKEHUN MPU-
BOJAUT K 3KOHOMHMH MaTepuaina. PacueTHble AOMyCKaeMble HAIPSKEHUS CBS3aHbI C
HOMUHAJIbHBIMUA (HOPMATHBHBIMU [G]y Wi G*) IOMYyCKaeMbIMU HAMPSDKCHUSMU 3a-
BUCHUMOCTBIO:

[c]=[c]u,
rie [c]y — HoMuHaIBHOE TomycKaeMoe Hanpsbkenue, MIla; | — koappuuueHT cHu-
KEHHSI HAIIPSHKSHUSI, yYUTHIBAIOIIMM YCIIOBUS paOOTHI M BT 3aTOTOBKHU IS U3TOTOB-
JieHust 000pyI0BaHus (JIUThE, ITOKOBKA, MPOKAT U JIp.).

HomunanpHble OMyCKaeMble HaMpsHKEHUS AU CTale yriepoaucThIX U Map-
rannoBucThIX (BCt3cn, 16I'C u np.) — no temneparypsl 380 °C, HU3KOJIETUPOBAH-
Heix THna 12XM - g0 Ttemmepatypsl 420°C, BBICOKOJETHMPOBAHHBIX THIIA
08X18H10T — no temmneparypbl 525 °C omnpeneisioT B 3aBUCHMOCTH OT Ipenena
IPOYHOCTH U Mpeelia TEKYYEeCTH:

ct

[G]H: =

t
(e}
%5, [oly=7L,
nB T
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t t .
rae O, U O, — [peAelibl IPOYHOCTHU U TEKYUYECTH CTaIu Mpu paboyeil Temmneparype t

cTeHku anmapara, MIla; n, u n, — 3anacel Mo npeaeny NPOYHOCTH U MO TPEey Te-
kydectu. I3 aByX BennuuH [G],, OepeTcs MeHblllee YUCIIOBOE 3HAUYCHUE.

Bennunnay koadduimenta 3amaca NMPOYHOCTH TPH BBIOOpPE OITyCKAEMOIO
HaNPSDKCHUS B 00IIEM cliydae HEOOXOMMO IPUHUMATh C YI€TOM KauecTBa MaTepua-
Ja, TEXHOJIOTUM W3TOTOBJICHUS M METOJOB KOHTPOJIS, YCIIOBHH TPOM3BOJICTBA,
CBOMCTB CpeJibl, XapaKTepa MPUIIOKEHUH U poJia Harpy30K, TOYHOCTH pacyera.

B pacuerax ko3¢ uUIMEHTHI 3amaca MPOYHOCTH IPUHUMAIOT HE MEHEe:

n,=2,6 u n,=1,5.
[Ipu BBICOKHX TeMIIepaTypax HOMUHAIBHOE JIOIYCKaeMOe HaIPsKEHHE TIPOBe-

psI€TCs MO Mpeeiy JIUTEIbHON IPOYHOCTH U MPEIEIy TEKYYEeCTH:

IR+

[5], %tﬂ, [o] H=_rj

T

rje GY — IpeeN AIMTEIbHON IIPOYHOCTH Mpu paboueii Temmieparype, MIIa; n,
— K03 GUIMEHT 3amaca Mo npeely JUTeNsHoM npounocty (N, = 1,5).

HopmatuBHble nomyckaeMble HAampsDKEHUST B 3aBUCMMOCTH OT TeMIIEpaTyphbl
Beoupatot o FOCT 14249-73" (Cocypl 1 ammapatsl. HOpMbI 1 MeTO/bI pacdeTa Ha
MPOYHOCTH), a TaKXkKe MO JEHCTBYIOIIUM OTPACIEBbIM PYKOBOASAIIMM MaTepHaiaM U
CIPaBOYHHKAM KOHCTPYKIIMOHHBIX MaTepUaJIOB.

Ilpumep 6.1. 1logoOpaTh MaTepHa JIjsl U3rOTOBJIECHUS HIUIUHIAPUYECKONW YaCTH
KOpITyca KOHJCHCAIIMOHHOW KOJOHHBI aMMHaKa M ONPEIEIUTh JOIyCKaeMoe Harpsi-
KEHUE W MPUOaBKYy K PACUETHOM TOJIIMHE HA KOMIIEHCAIMIO KOPPO3UH, €CIU pac-
yeTHOe AaBiieHue cocrapisaeT P = 31,4Mlla u pacuernas temneparypa t = 40° C. Pa-
0oyas cpesa ABISETCS — KOPPOSUOHHOM.

Pemenue

VYyuThiBas CBOWCTBA CPEIbl U PEKUMHBIE [TapaMeTpbl paboThl cOCya, MPUMEM
g u3rotosieHus kopmyca cranb 10I'2C1 'OCT 5632-72*, Tak kak cpeia B amra-
pate koppo3uoHHas. [Ipu 3Tom ckopocTh Koppo3un maTepuaia coctasut 11, = 0,0025

M/Toj (CTIpaBOYHbIC JaHHBIE).
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ITpoyHOCTHBIE XapaKTEPUCTUKU AJIs1 TaHHOM MapKu CTajIM IPU pacyETHOM
temriepatype t =40° C mo cupaBOYHBIM JaHHBIM COCTABJISIOT:
og = 505 MIla; o, =361 Mlla.
Toraa HopMaTUBHOE TOMyCKaeMOe HampsHKEHUE MPpU KO3PPUIMeHTax 3amaca

n, = 2,6 un, = 1,5 Oyzaer paBHo:
(op/Ng =505/2,6 =194 - 194 MIIa.

$*=min
%LGT/nT _361/1,5-241 |
Jlormyckaemoe HanpsKEHUE COCTABUT:
[6]i=m'0c*=09-194=175
MIla,rae n =0,9, Tak kak obpabdaTbiBaemas cpeja
TOKCHUYHA.
[TpubaBka K pacueTHOW TONIMHE 00EYaKN Ha KOMIICHCAIIMIO KOPPO3UH st

pacdyeTHOro cpoka ciyxO0sI armapata T = 10 net Oyaer paBHa:

C=1I,-t=0,0025-10 = 0,025 m.

[Ipu pacueme obopyoosanus na npouHocms Pa3nUYalOT TOPU3OHTAIBHBIC U
BEPTHUKAIBHBIC KOJIOHHBIC COCY/IBI M aIllapaThl.

st ecopuzonmanvhvix annapamos (€EMKOCTH, TEIJIOOOMEHHUKH U Jp.) MPU
pacdere Ha MPOYHOCTh PEMIAOT CICTYIOIINE 3aJaUH:

1. ompenensroT TOJIIMHBI CTEHOK KOPITyCa, THUII, KPBIIIEK, IITYIIEPOB;

2. ONpEenessaioT pa3Mep MaKCHMAalIbHOTO OJMHOYHOTO OTBEPCTHS, HE TOJJIe-
KaIero yKperieHHIO;

3. pacCUMTHIBAIOT YKPEIUICHHUS BCEX OTBEPCTHI OOJIBIIIETO JUAMETPA,;

4. pacCcuuTHIBAIOT OMOPHI, (PIIaHIIEBbIC COCAMHEHNS,;

5. TPOBEPSIOT HECYIIYIO CIIOCOOHOCTh 00€UaKH B CEUEHUN MEXY OTIOPaMU;

6. TIPOBEPSIOT HECYILYIO CIOCOOHOCTh 00EYaKN B 00JIACTH OTIOPHBIX y3JIOB.

[TepByto 3amady pemniaroT, HCIOIB3YsS POPMYJIIbI, paccMaTpUBaeMbIe B MPUME-
pax, NPHUBEACHHBIX HIKE. BTOpYyIO, TPEThIO M YETBEPTYIO 3a/J1a4d BBHITIOJIHSIOT IO
CTeIMaIbHBIM METOIMKaM, TPUBEICHHBIM B TUTEpaType.

JIns mATOM M WIECTOM 3aJa4 NPEABAPUTEIIBHO OMNPEIEIISIIOT NEPEPE3bIBAOIINE
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(HOHCpC‘IHLIC) CHJIBI U I/ISFI/I6aIOHII/IC MOMCHTEBI B XAapPaKTCPHBIX CCUCHHAX KaK IJId

OajKu Ha O110pax, a 3aTeM OIPCACILAOT HAIIPSAIKCHUA B CTCHKE KOPITYCa.
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Jnst 6epmuKanvbHblX KOJIOHHBIX cOCy008 U annapamos (€MKOCTH, PEaKTOpHI,
MacCOOOOMEHHBIE amnmnapaTthl U Jip.) NPU pacyeTe Ha MPOYHOCTh PEIIAIOT TaKHhE Ke
MIepBbIC YETHIPE 3a7]a4H, UTO U ISl TOPU3OHTAJIBHBIX AIllapaToB.

JIOTIOTHUTENBHO MPOBOAAT pacdeT Ha ACHCTBUE BETPOBBIX M CEHCMUYECKHX
CHUJ1, COOCTBEHHOT'0 Beca KOJIOHHBI C TPYOOIPOBOIaMH, TUIOIIAAKAMHU U AP.

[TogpoOHBIE pacyeThl HA MPOYHOCTh XUMHUYECKOTO OOOPYIOBAHUS SBISIOTCS
MPEPOraTUBOM KOHCTPYKTOPOB. JIJIsi XMMHKOB-TEXHOJIOTOB TEPBUYHYIO OIIEHKY
MIPOYHOCTH COCYJIOB U amlmnaparoB JAaOT pacdeThl 3JEMEHTOB Kopryca. B 3agauy pac-
4eTa BXOIUT ONPENENECHUE TOJIIIMHBI CTEHKU 3JIEMEHTA S;, MJIM JIOITyCKaEMOTO JaBJIe-
Hus [P] mpyu u3BeCTHOM 3HAYEHUU S,,.

Ilpumep 6.2. Onpenenutb TOJUMHY CTEHKU KOpIyca U JHUIL BEPTUKAIBHOTO
cocyna (pecuBepa s Bo3ayxa) auamerpoM D = 400 MM, paboTaroiero mnoj aaBie-
HueMm P = 5,4 MIla u paboueit Temneparype t =40 °C. PaGouas cpena — razoBas cia-
OOKOpPPO3MOHHAS.

Pemenne

VYyuThiBas CBOMCTBA CPEJIbl U PEKUMHBIE TTapaMeTPbl pabOTHI COCy/ia, IPUMEM
JUTSl I3TOTOBJIEHUS Kopmyca ctanb 20, a myst gawig — ctanb 161°C.

PacueTHas TemmepaTypa CTEHKH Kopiyca paBHa paboueil, T.e. t, = 40°C, Tak
KaK MaKCHMaJIbHasi TEMIIEPATYypa CPEAbI MOJI0KUTEIbHASL.

PacuetHoe 3HayeHME W3OBITOYHOTO BHYTPEHHETO MJaBICHUS A pabodymx
YCIOBUH Takke paBHO pabouemy, T.e. P, = 5,4 Mlla, Tak kak B cocyne pabodas
cpenarazoBas.

[IpoOHOE naBieHWe MpU THAPABIUYECKOM HCIBITAHUU COCYAa OMpENemseTcs

o ¢hopmyiie:

(1,25P[0]20 / [G]]

P, = max
P+0,3

rae P — pabouee nasnenue, Mlla; [G6],0, [0] — moNyckaeMoe HampsiKeHHE MaTepuana
nipu 20°C u paboueit Temnepatype, Mlla.
[IpoBenem pacuem moawunvl cmenxku xopnyca. Cxema K pacuery IpuBeIeHA

Ha pucyHke 6.1.
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Pucynok 6.1 — Cxema k pacueTy TOJILMHBI CTEHKH KOpITyca cocyaa

Jlommyckaemoe HarpsikeHue B pabodyeM COCTOSTHUU oTpeesieTcs no popmyie:
[c]=n-c%,

rae o* = 145,5 Mlla ansa cranu 20 npu temmeparype t = 40 °C (cnpaBodyHbIE JaH-
HBIE); 1| — MOMPABOYHBIA KOIDPHUIIMEHT, YUUTHIBAIOUIUN CIIOCOO M3rOTOBIICHUS KOP-
nyca (1 = 1, Tak KaK KOPITyC M3rOTaBJIMBACTCS U3 JINCTOBOTO MPOKATa).

Torpa

6] ,,=1-145,5=1455 MIla.
[Ipu rugpaBamyeckux ucnbiTaHusax (20°C) nomyckaemoe HampsbKEHUE ompe-

JENSIOT 1o hopmyie:

r7ie oo = 220 MlIla — nmpenen texydectu cranu 20 mpu 20 °C (cripaBovHbBIC JaHHBIE).

HpO6HOC JAaBJICHUC ITIPpU THAPABINYCCKOM HMCIIBITAHUN COCTABUT:

(1,25-5,4-200/145,5 = 9,28
P = max = 9,28 MIIa.

i 54+0,3=5,7
KoadduimenT npoyHOCTH IPOJ0JILHOTO CBAPHOIO IIBa KOPIYCa MPUHUMAETCS
paBHBIM (@ = |, TaK Kak IIBBI BBIITOJIHSAOTCS C IBYXCTOPOHHUM CILIOIIHBIM IIPOBApOM
aBTOMATHYECKOM CBapKOM MoJ1 cioeM ¢Jiroca.

Cxopocts Kopposun mpumem IT = 0,2 | cpox sxcrmyararmmu cocyaa — 10
rona

JICT.
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Torna npubaBka K pacyeTHOM TOJNILIMHE CTEHKHU AJIS KOMIIEHCALMU KOPPO3UU
COCTaBUT:
C=I11=02-10=2,0 mm.

PacueTHast TonmrHa CTEHKU KOpITyca Onpeaensercs no Gpopmynam:

[ PpDp  _ 54400 = 7,56|
20 [0Jse— Pp 2 11455-54
Sp = maxy P D 9,28- 400 r: 9,50 MM,
PUB = 9,50
[20[o]o0-Py  21:200-928 |

rae D — BHyTpeHHUI AuaMeTp Kopiyca, MM.
HcnomuuTenbHas TOMIIMHA CTEHKH KOpITyca onpezensercs no Gopmye:

Su=Sp+C1+C, =95+2,0+0,5=12 mm,

rae C, = 0,5 MM — mpubaBka Ha OKpYyTJIEHHE pa3Mepa.
[IpoBepHuM ycI0BUE IPUMEHIMOCTH PaCUeTHBIX (GOpMyIT:
S-C, _ 12 -2
D 400

B

=0,025.

Tax kax 0,025 < 0,1, To ycnoBue NPUMEHUMOCTH (OPMYJ BBIOJIHSAETCS, TO-
CKOJIBKY COCY/1 IBJIIETCSI TOHKOCTEHHBIM.
ITpoBenem pacuem moawunvr cmenku Onuwa. Cxema K pacdeTy IIpUBEACHA Ha

pHUCYHKe 6.2.

I . f—'_:‘:é#
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—
N e

Pucynok 6.2 — CxeMa K pacueTy AHHILA
Juuine nzroraBnuBaercs u3 crau 16 I'C. PacuetHas TeMiieparypa COCTaBIsET
t =40 °C, pacuetHoe nasienue — Pp = 5,4 MllIa. Jlonyckaemoe HanpsKeHHe AJisl cTa-

nu 16 I'C npu tremnepatype 40 °C Oyaet paBHO:
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[6],=no*=1-167,5=167,5 MIIa,

rae ¢* = 167,5 MIla — HopmaTuBHOE JI0ITycKaeMoe Hamnpsbkenue st ctainu 16 T'C

nipu remneparype 40 °C.
JlonmyckaeMoe HanpshKeHHE TPU THAPABIMYECKUX HCTIBITAHUSAX PABHO:
2
[6], = 2120 = 20 2545 MITa,
1,1 11

rae ory = 280 MIla — mpenen tekydectu masi ctanu 16 I'C mpu 20 °C
(cipaBOYHBIETAHHBIE).

[IpobHOE naBieHUEe MpH TUIPABINYECKOM HCIbITaHUU paBHO P = 9,28 Mlla,
ITOCKOJIbKY OIPEEICHO paHee JIJisi MaTepualia Kopiyca.

Koaddumument npoynocty cBapHOTO MIBa MPUHUMAEM PaBHBIM (=1, TTOCKOJIb-
Ky mipu auamerpe cocyaa D = 400 mm 3arotoBka AJisi THUIIA SBISETCS LENbHOH (6€3
CBapHBIX IIIBOB).

[TpubaBku K pacyeTHON TOJIIMHE JTHUIIA TIPUHAMAEM PABHBIMU: ISl KOMIICH-
canuu kopposun C; = 2 MM, Ha BBITSDKKY Ipu mtamioBke gaumia C, = 0,64 mm.

PacuetHas ToJIIMHA CTEHKHU JHUIIA paBHA:

|( P.D, 54400 =65 |
2¢|0]4—05P, 2.1.1675-05-5,4 |

- : = 7,36 MM.
P maxi . _ 9,28- 400 :7’36‘> MM

|2¢[0],,—05P, 2-1-2545-0,5-9,28 J
HUcnonantenpHas TOJIIIMHA CTCHKHW JJHHUIIA PaBHA:
S, =5, +C,+C, =7,36+2+0,64 =10 mm.
Haiinennble KOHCTPYKTHUBHBIE pa3Mephl peCUBEpa BMECTE C Ta0apUTHBIMU pa3-

MCpaMHU IMO3BOJIAIOT COCTABUTL YCPTCKU 06HIGFO BUJIa U O(bOPMI/ITB 3aKa3 Ha H3ro-

TOBJICHHE 000PYI0OBaHMUS.
3AJTAHUA AJIA CAMOCTOSTEJIBHOI'O BBITIOJIHEHU A

3aianust BHIONHSIOTCA 1O BapuantaMm. Heobxoammo:
1. [TopoGpats MaTepuan A U3rOTOBJICHUS LIMJIMHIPUYECKON YacTH KOpIyca 1

JTHUI PeKTU(HUKAITMOHHON KOJIOHHBI U ONPECIUTh JO0MyCKaeMOoe HaIlpsHKEHUE U
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nprOaBKy K pacye€THOM TOJIIMHE Ha KOMIIEHCALIMIO KOPPO3HUHU.
2. OnpeAenuThb TONIMHY CTEHKH KOpITyca U THUIIL amnmapara.
B kauecTBe MCXOMHBIX JAHHBIX UCIOJIB3YIOTCS MaT€pUalibl ONTHUMAILHOTO

MPOEKTUPOBAHUS KOJIOHHBI OMHApHOH pektudukauu (3anstue Ne 2).
KonTpoabHbIe BONPOChI

1. Kakue pa3HOBUIHOCTH KOHCTPYKLHMOHHBIX MAaTEPUAJIOB HCIOIB3YIOT MpPH
M3TOTOBJICHUH XUMHUYECKOT0 000py10BaHuUs?

2. Kakue xapakTepuCTUKH KOHCTPYKIMOHHBIX MaTepUajOB HUCIOIb3YIOT MpPHU
pacyeTax Ha IPOYHOCTh XUMHUYECKOTO 000PY10BaHUA?

3. Kakue axTopsl BIMSIIOT Ha BRIOOP MaTepualbHOrO OPOPMIICHHUS XHUMUYe-
CKOro 00opyioBanus?

4. Ot kakux (aKTOpOB 3aBUCHUT TOJIILIMHA CTEHKHU KOPITyca COCy1a, €ro AHUII?

5. Jlnsa kakux 1enei mpoBOAST THIPOUCIIBITAHUS COCYAO0B U anmnapaToB?
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IIpakTuueckoe 3ansaTue Ne9,10. M3ydyeHnme NPUHIHUINOB KOHCTPYKTHBHOIO

opopmiIeHUs AIMA0ATHYECKHUX PEAKTOPOB

Lenvio 3ausamus SIBASETCS O3HAKOMJICHHE C TPUHIUIIAMH KOHCTPYKTHBHOTO
o(opMIIEHUSI PEAKTOPOB HEOPTraHUYECKUX MPOU3BOJACTB. B kadecTBEe 0OBEKTOB U3Y-
YEHUS PEKOMEHIYETCSI pacCMOTPETh HauOoJIee MPEACTABUTEIbHBIC KATATUTHICCKUE
PEaKTOPHI OTPACIIN: TUAPUPOBAHUS CEPHUCTHIX COCTUHEHNN, KOHBEPCUU MPUPOTHOTO
raza, CO, NH3, okucnenust SO,, cuHTe3a aMMHaka, MeTaHoJja u JIp.

[Ipu n3ydyeHnn matepuanga B KaueCTBE UCTOYHUKOB WH(OPMAIIUU PEKOMEHIY-
€TCSl UCTIOJIb30BATh YepTEXKHU 000pynoBaHus. Kax bl CTYIEHT 3HAKOMUTCS C OJTHUM
(n1ByMms1) BUaMU OOOPYJIOBaHUS M COCTAaBIIIET KPAaTKOE OMUCAHHE OO0OpYJAOBaHUs, B
TOM YHCIIE:

- KOHCTPYKLIUHA 000PYIOBAHUS U COCTaBHBIX YaCTEH;

- IOCTOMHCTB M HEJIOCTATKOB OTJCIHHBIX PEIICHUH;

- IPUHITATIOB WCITOJIH30BAHUS 110 HA3HAYEHUIO.

Jlanee cnemxyer pacCMOTPETH:

- IPUHIIUATIBI 0€30TMaCHON AKCILTyaTallHH;

- IPUHIIUATIBI MATEPUATTLHOTO O(POPMIICHUS U IPOEKTUPOBAHUS 0O00PYIOBAHHUSI.

IIpakTHyeckoe 3ansitue Nell. OnpenesneHue rabapuTHbIX pa3MepoB pPeaKTo-

pa kouBepcuu CO

He.]'lb: OCBOCHUC OHHOﬁ N3 MCTOAUK YKPYIIHCHHOI'O paCdCTa OCHOBHBLIX pa3Mce-

POB PCAaKIMOHHLIX aIlllapaTOB.

L]envro 3a0anuti IBASIETCS N3yUYEHHUE MPUHIIUIIOB pacueTa peakTOPOB.

OpHoit u3 HambOoJee M3BECTHBIX M NMPUMEHSEMBIX METOJUK YKPYIHEHHOI'O
pacuera OCHOBHBIX Pa3MEPOB PEAKIIMOHHBIX anapaToB C TBEPJBIM CIOEM KaTaju3a-
TOpa ABJISIETCS CIIEAYIONIasl.

B kadecTBe MCXOMHBIX TaHHBIX CIYXKAT PACXO] Ta3000pa3HOTO CHIPHS MPH T.H.
HopMasibHBIX yeinoBusax P = 0,1013 MIla u T = 0°C, tun kataimzaTopa u o0bEMHAs

CKOPOCTB TOJIa4H ChIPbs. DTU JIaHHBIC MO3BOJISIOT ONPECTUTh HEOOX0IUMBIN 00BEM
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KaTanu3aropa. Jlmamerp ammapaTa pacCUMTBIBAIOT MCXOsS U3 obecrieueHus: Tpedye-
MBIX YCIIOBUH THAPOJWHAMHUKHU, KaK U AJis OOJBUIMHCTBA APYroro oOOpYyIOBaHUSI.
BricoTHbIE pa3Mepsl, Kak MPaBHUIIO, OMPEACISIIOT KOHCTPYKTUBHO.

Hwuxe paccmarpuBaeTcsi YMCI0BOIM IpUMEp MPOESKTUPOBAHUS OJTHOTO U3 BUAOB
peaKkIMoHHOTro 000pya0BaHus - peakropa kousepcuu CO.

Ilpumep 10.1. OnpenenuTh OCHOBHBIE pa3Mepbl peakTopa kKoHBepcuu CO 1o

ClICaAyrOmMM HMCXOJHBIM OAHHBIM: IIPOU3BOJUTCIBHOCTL PCAKTOPa IIpH pa601mx

yenoBusx coctaBnser Vp =4,05Mm % ¢; minoTHOCTH MOTOKA Ta3a mpu pabouMX yCiIo-

3. .
Busix Py =8,508 kr/ ™’ ; DKBUBaJIEHTHLINM AMAMETP YACTHUI| KaTaiu3aTopa Mapku 71-

5M u ero HachllHas IOTHOCTH paBHbl O =6 107 M, Py =1700 xr/ M ; pacxof
CYXOTO rasa IpH HOPMAIBHBIX YCIOBHSX PaBeHViyxraz = 193026 M>/4; 06béMHas
CKOPOCTb ITOJ[a4M ChIPhSI HA BXOJIE B PEaKTOp cocTapisier v = 2120 u™,
Pemenue
OCHOBHBIMH ra0apUTHBIMU Pa3MEPAMU PEAKTOPA SIBJISIOTCS €0 TUaMeTp U
BbICOTA paboueli 30HbI. Haiinem ux.

DUKTUBHYIO CKOPOCTh raza (Ha CBOOOITHOE CEUEHHUE) paccurTaeM 1o Ghopmylie:

Wo :\/090167'pHAC dy - glpy =
—,/0,0167-1700- 6107 - 9,81/ 8,508 = 0,44 w/c,

2
r7e § — yCKOPEHHE CHUJTBI TSDKECTH, M/C”.
Pabouyto ckopocTh raza B peaktope npumeM Ha 20% HuXKe JOMYCTUMOI:

w=08-wy=0,8-0,44=0,35 m/c.
Torma nuamerp anmapara OyneT paBeH:

D =/4-V,/(n-w) =+/4-4,05/(3,14-0,35) =3,79 m,

rae Tt = 3,14.
B cootBerctBum ¢ 'OCT 9617-73* mpuaumaem D = 3,8 wm.

Heobxoanmblit 00b€M KaTain3aTopa B PEaKTOPE OMPEIETNM 1Mo (hopMmyJie:

Vi = Veyxras /9 =193026/2120 = 91,05 M.
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I[JI}I OoIpCACICHNSA HOMHWHAJIBbHOTI'O 00BEMa arIiapara HCO6XO,Z[I/IMO YUYHUTBIBATb

CTETEHbB 3aMoHeHUS KaTanu3atopoM ¢ = 0,6:

v _ Vi _ 91,05

0 — ——

) 0,6

=151,75 m.

C yuétom 15% pesepBa MOITHOCTH BHYTPEHHUN 00BEM peaKTOpa COCTABUT:

Vo-(100+K) _15175:(100+15) 1,01 s
100 100

rre k — pesepB MoIHOCTH.

V=

[1no1mane nonepeyHoro CEYeHus peakTopa paBHa:

D’ 314.38

S ~11,34 M° |
4
Bricora paboueii yactu peakTopa paBHa:
H= X _1ra51 ~1538 M.
S 11,34

OxkonuarenbHO npuHuMaeM H = 15,5 M.
Haiinennsie rabapuTHBIE pa3Mepbl peakTopa MO3BOJSIOT MPUCTYIUTHh K €ro

KOHCTPYMPOBAHHUIO M IPOYHOCTHOMY Pacyery.
SANAHUA AJIA CAMOCTOATEJIBHOI'O BBITTIOJIHEHUA
HcxoaHble TaHHbIE U1l pacyeTa BbIIaeT MPEno1aBaTeb.
KoHTpoabHbIe BONPOCHI

1. KakoBbl OCHOBHBIE TpeOOBaHUS K TBEPIbIM KaTaan3aTopam?

2. Kakue ¢aktopsl BIusitoT Ha rabapuTHBIE pa3Mephl aAnadaTHYECKOro peak-
TOpa C 3€PHUCTHIM KaTaIu3aToOpoM?

3. KakoBa meroauka omnpejiesieHus OCHOBHBIX (Ta0apUTHBIX) pa3MepOB peak-
TOpa CO CJI0EM TBEPJIOTO KaTanuzaropa?

4. VI3 kakuX KOHCTPYKTHBHBIX DJIEMEHTOB COCTOUT PEAKTOP CO CIOEM TBEPJO-
ro KaramuzaTtopa?

5. U3 kakux cooOpakeHud BeIOMpaeTcs (opma KOpIyca U JHMIL, OMOPHBIX

AJIEMEHTOB peakTopa?
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IIpakTuuyeckoe 3ansitue Nel2,13. M3ydyeHue NpUHIUNOB KOHCTPYKTHBHOTO

odopmiieHUs IeUe, KOTJIOB, YTHIN3aTOPOB TEIIOTHI.

Lenvro 3anamus SBISETCA O3HAKOMIICHHWE C TPUHIIANIAMHA KOHCTPYKTHBHOTO
odopmIIeHHsT TEIJIOBOTO 000PYAOBaHUS HEOPTaHUYECKUX MPOU3BOJACTB. B kadecTBe
00BEKTOB M3yUYEHHUS PEKOMEHIYETCS pacCMOTPETh HAaMOOJee MPEICTaBUTEILHEBIE BU-
JbI TETUIOTEXHUYECKOTO OOOPYNOBaHMS XWUMHUYECKHX MPEANPUITHA (Ieuu, dHEp-
TOKOTJIBI) W YTUJIU3aTOpPbl BTOPUYHBIX JHEPrOPECYpcoB (PEKymepaTophl, KOTJIbI-
YTHJIM3ATOPHI, Ta30BbIE TYPOUHBI).

[Tpn m3yueHun marepuana B KaueCTBE UCTOYHUKOB MHPOPMAIMN PEKOMEHIY-
€TCsl UCTIONIb30BaTh YePTEkKU 000pyaoBaHus. Kakblii CTYyI€HT 3HAKOMUTCS C OHUM
(nByMsI) BUJaMU OOOPYIOBAaHMS W COCTaBISIET KPATKOE OMHCAaHUE 000PYIOBaHUS, B
TOM YHCJIE:

- KOHCTPYKIIUHA 000PYIOBAHUS U COCTABHBIX YaCTEH;

- TOCTOUHCTB U HEJOCTATKOB OTCIHHBIX PEIICHUM;

- IPUHITUATIOB UCIIOJIH30BAHUS TTO HA3HAYCHHUIO.

Jlanee cnenyer pacCMOTPETH:

- IPUHITATIBI 0€30ITaCHOM IKCILTyaTallHH;

- IPUHIIUIIBI MaTePUATHLHOTO OPOPMIICHUS, TPOCKTUPOBAHUSI M BEIOOpa 000py-

J0BaHM: 110 KaTajaory

IIpakTnyeckoe 3ansaTue Nel4. OnpenesieHue OCHOBHBIX pa3MepoB KOTJa-

YTujimsaTopa T€lJIOTbl HUTPO3HBIX I'a30B

He.]lb: OCBOCHHC MCTOJIMKH YKPYIIHCHHOI'O pacdCTa OCHOBHBLIX Pa3MCpPOB KOT-

JIa-yTUJIN3aTopa TCIJIOThI HUTPO3HBIX I'd30B.

L]envio 3a0anuil IBISETCS N3yYEHHUE NMPUHIUIIOB IPOESKTUPOBAHMS OJHOIO U3
BUJIOB TEIJIOTEXHUYECKOTO 000PYI0BaHUSI.

TennoBoe 000py10BaHNE XUMUYECKUX MPEANPHUITHI BBITYCKAETCSI B COOTBET-
CTBUU C HOpMAaTHUBHO-TeXxHUYeCcKUMHU JokymeHTamu (I'OCT, xatanor u ap.), y4UThI-

Basl CJIOXHOCTh €ro KOHCTpYKIuH. [ToaTOMy npu MpOEKTUPOBAHUK TAKOTO 000PYI0-
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BaHUS CTPEMATCS, ONPENIETUB OCHOBHBIE pa3Mephl, MogoOpaTh TUIIOBOW ammapar.
OCHOBHBIM XapaKTEPHBIM pa3MepOM TEIUIOBBIX alIapaToB SBIAETCS IJIOLIAAb IO-
BEPXHOCTH Temonepenaun. [loaTomy A ee HaXOXKICHHUS HCIOJIb3YIOT OCHOBHOE
ypaBHEHUE TEIUIONEpeaaun U ypaBHEHUE TEIJIOBOTO OajlaHca arapara.

Ilpumep 13.1. OnpenenuTs OCHOBHBIE pa3MepPbl KOTJIa-yTHIIN3aTOPa, YCTaHAB-
JMBAEMOTO TOCJE KOHBEPTOpa MPUPOJHOTO Ta3a MO CIEAYIOIIUM HCXOIHBIM JaH-
HBIM: KOTEJ MpeJIHa3HAuYCH MJI OXJaXJACHUsI KOHBepTUpoBaHHOrO raza ¢ 970 °C go
371 °C u nony4eHus HaChIIIEHHOTO BOASHOTO napa noA aasinenuem P = 10,346 Mlla
npu t = 314 °C; KOIMYECTBO CyXOro rasa, BBIXOASIIETO U3 KOHBEPTOpPA, COCTABIISET
G= 220748 xr/u, oTHOIIEHKE Tap : Ta3 paBHOo N = 0,58.

Pemenue

OCHOBHOIM XapaKTEPUCTUKON KOTJAa-yTUIIM3aTOpa KakK TEMJIOBOr0 00OpymoBa-
HUS SBJISIETCSI €r0 MOBEPXHOCTh TEIUIONEpelaul, KOTopasi OmnpeaeisieT rabapuTHbIe
pa3Mmepsbl. [IpoBeaem pacueT HEOOXO0AMMOM TOBEPXHOCTH TEILJIONEpe1ayuH.

VYyuThiBas NPOU3BOACTBEHHBIN OIBIT, MPUMEM K YCTAHOBKE J[Ba MapajuieIbHO
paboTaronux KOTjia-yTUiIn3aTopa KOXKyX0TpyOuaToro THIia.

VYpaBHeHue TerioBOro Oamanca ¢ yuyetom 1% moTeph Temia B OKPYXKAIOIILYIO
Cpely MpPeCTaBUM B CIEAYIOIIEM BHUJIE:

0,99-(Q1 - Q2) = g-(Hs - hy),
rae Q; u Q, — TemIoTa MOTOKa Mapora3oBOl CMECH Ha BXOJI€ U BBIXOJAE U3 KOTJIA,
k/[x/4; g — komuuecTBO oOpa3yrolerocs napa, kr/d; Hz — sHTanenus mosyyaeMoro
BOJISTHOTO Tapa (110 CIPaBOYHBIM JaHHBIM cocTaBiiseT 2716,8 kJx/kr); hy — sHTaANB-
MU MUTATEIHHON BOMBI (110 CIIPABOYHBIM JaHHBIM cocTaBisieT 1253,58 kJIx/kr).
KonuuectBo Tema Q; Halimem o hopmyiie:
Q1= (G +Gn)-Cptyy,
rne C, = 1,5332 xJIx/(kr-K) — uzobapHas cpenHss TEIIOEMKOCTb Iapora3oBOi
cme-cu oT 0 1o 970 °C (cnpaBouHbIE JaHHBIE).
Torna
Q, = (220748 + 220748-0,58)-1,5332-970 = 51871-10* x I /u.
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KomuuectBo Temna Q, HaligeM o gopmyiie:
Q2 = (Gecr + Gon-c) i,

rae ¢, = 1,3482 u ¢, = 1,5608 — u3obapHas cpeaHssi TEIIOEMKOCTh raza u mapa ot 0
1o 370 °C, xJIx/(xr-K) (cripaBounble 1aHHbBIC); 1y, — TEMIIEpaTypa Ha Bbixoze, C.

Torna

Q, = (220748-1,3482 + 220748-0,58-1,5608)-371 = 23824-10" kJx/u.

KonuuectBo nepenaBaemoro temia ¢ yuetoMm 1% noreps B OKpyKaroulyo cpe-

1y paBHO:

Q=0,99-(Q1- Q2),

NJIN
Q =0,99-(51871-10*- 23824-10%) = 27767-10" kJIx/u = 77129 kBr.

KomnyecTBo Inapa, CHUMacMoro € IByX KOTJIOB-YTHJIN3aTOPOB, paBHO:

g = Q/(Hs - hy),
niin
g = 27767-10%(2716,8 - 1253,5) = 189756 kr/u.
TeMnepaTypHa;I CXEMa IBUKCHUA TETJIOHOCUTEJIEN B KOTJIC-YTHJIN3aTOPC NMC-
eT BU:

314 °C «— 314°C
970 °C — 371°C
At;=656 °C At,=57 °C

Tak kak Atg/At, = 11,5 > 2, To cpenHss pa3HOCTh TeMIepaTyp OyAeT ompee-
JATHCS IO hopMyIIe:
Ate,= (Ats - Aty,)/[In (Atg /At,)] = (656 - 57)/[In(656/57)] = 245
°C.TpeOyemas muiomaas MOBEPXHOCTH TEIFIOOOMEHA COCTABUT:
F = Q/(K-At),
rae K — koaddunmenT Temmonepeaaun, NpUHATHIA HA OCHOBAaHUH MPOW3BOICTBEHHO-
ro ombiTa paBHEIM 490 Br/(M*K).

Torna nosyynm:

F = 77129-10%/(490-245) = 642 ",
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Taxkum 00pa3oM, ¢ HEKOTOPHIM 3aracoM IMPHHMMAEM JIBa OJIMHAKOBBIX KOXKY-
XOTpyOUaThIX KOTJIA-yTHJIM3AaTOpa TOPU30HTAIBHOTO THIA C HAMETPOM KOXKyXa
1500 mm, TpyObkamu 25x2 MM u jumHOM 4 M. Ilnomanp TemioodOmeHa KoTjia-
yrummsartopa pasHa F = 330 v°,

HaiinenHnbie OCHOBHBIE pa3Mephbl YTUIN3aTOpa MO3BOJISIOT BHITIOJHUTH €r0 Ma-

TepuaibHOEe 0OPMIICHHE U IPOYHOCTHON pacyer.
SAAHUA AJIA CAMOCTOATEJBHOI'O BBITIOJIHEHM A
HcxoaHble TaHHbIE U1l pacyeTa BbIIaeT PEno1aBaTeb.
KoHTpoabHbIe BONIPOCHI

1. Kakue pazHOBUAHOCTU TEIUIOTEXHUYECKOTO O00OpPYIAOBaHUS HUCIONB3YIOTCS
B XMMHUYECKOH oTpaciu?

2. Jlns xakux nesnei ciaykaT yTHIN3aTOPbl TeIUIOThI?

3. Kakue KOHCTpYKIHMH KOTJIOB YTUIIU3aTOPOB U3BECTHHI?

4. Yto gBISICTCS TJIABHOW XapaKTEPUCTUKOU TETUIOBOTO OOOPYAOBAaHUS, OTIPE-
JENSIOIIEN €ero pa3Mepbl?

5. KakoBa MeToiMKa pacuera TeIIOBOro 000pya0BaHuUs?
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IIpakTuyeckoe 3ansitue NelS. Pacyer Ha POYHOCTH KOJIOHHOTO annapara

He.]'ll): M3Yy4CHHNEC MCTOJHMK pPacd€Ta KOJOHHBLIX allllapaTOB Ha IMPOYHOCTb C

npuMeHeHrneM DBM.

OpI‘aHI/IBaHI/IOHHa}I q)opMa 3aHATHA — UWHAWBUAYAJIBHBIC 3aHATUA C IMPUMCHC-

Huem [I1DOBM.

L]envio 3a0anuii ABNAETCS MPAKTUUECKUI pacyeT Ha IPOYHOCTh KOJIOHHOTO ai-
napara ¢ npuMeHeHueM SBM.

Pacuem na npounocms SBISETCS OAHUM U3 3aBEPIIAIOIIMX ATAOB CO3/IaHUSA
TEXHUUYECKOTO MPOEKTa MacCOOOMEHHON KOJNOHHBI. [Ipu pacdere BepTHKaIbHBIX arl-
MapaToB Ha MPOYHOCTh PELIAIOT CIEAYIOIINE 3a/1ayl (CM. TaKKe MaTepuai 3aHsATUS
Ne 2):

— OIpEAEI ST TOJIIMHBI CTEHOK KOpITyca, JHUIL, KPBIIIEK, ITYLEPOB;

— OMpeAeNsAoT pa3Mep MaKCUMAaJIbHOTO OJMHOYHOTO OTBEPCTHS Ha KOPITyCE,
HE MOJIEXKAIETO YKPETICHUIO;

— PAacCUUTHIBAIOT YKPEIICHUS! BCEX OTBEPCTUH OOJIBIIETO TUAMETPA;

— paccUUTHIBAIOT (hIAHIIEBBIE COCTUHECHMS,;

— TIPOBOASAT pacyeT Ha JACHCTBHE BETPOBBIX U CEHCMHUYECKHX CHJI, COOCTBEH-
HOTO Beca KOJIOHHBI ¢ TpyOOIIPOBOAAMH, TEMION30JIALKEH, ITOIMAAKAMU U JIp.

IIpu pacuere Ha BETPOBBIE HArpy3KHU ammapaT pacCMAaTPUBAIOT B TPEX COCTOS-
HUSIX:

— 1pu pabouuX YCIOBHSAX;

— TIpU UCIIBITAaHUU;

— TI0CITie MOHTaXa.

Pacuer Bkimtouaer:

— BbBIOOp pa3MepoB OMOPHOM MOBEPXHOCTH (PYHIAMEHTHOIO KOJIbLIA U MPO-
BepKy (hyHIaMEHTa Ha HAIPSHKCHUS CKATHS;

— ompeaeneHue TOIMUHBI PYHIAMEHTHOTO KOJbIla U IPYTHX 3JIEMEHTOB OTO-
PBIL;

— pacyer anrmapara Ha yCTOMYMBOCTb ITPOTUB ONPOKHU/IBIBAHUS,
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— pacyer MPOYHOCTH CBAPHOIO IIBA, COCIUHSIONIETO OMOPY C KOJIOHHOM;

— TPOBEPKY YCTOMYUBOCTU (POPMBI ONOPHI;

— TMPOBEPKY YCTONYMBOCTU (POPMBI KOPITyCa B HIKHEH YacTH.

Co3maBaeMble MOJICJIM MPOYHOCTHBIX PAcU€TOB B OCHOBHOM cileaytot [9-11] u
TpeboBaHMsAM Tpynmbl cTannapToB «Cocyasl U ammapatsl. HOpMbl 1 MeTOBI pacye-
TOB Ha MPOYHOCTHY». Kak moKasas OmbIT, XOPOIIHE Pe3yJIbTaThl 1a€T MPUMECHEHHUE HH-
terpupoBanHoii cuctembl MathCAD [6].

Takue mporpaMMbl MMO3BOJISIOT UCIIOJIB30BATh B pacueTax HEOOXOAMMBIE CIIpa-
BOYHBIE JJaHHBIC B BUE rpadUKOB WM TaOiuIl (ITocje npeoodpa3oBaHus UX B MacCH-
BbI-MaTpHUIIbl) 1JI1 aBTOMAaTUYECKOrO BBIOOpA TpeOyeMbIX 3HAYEHUN WM CO3/IaHUS
WHTEPIOJSAIUOHHBIX (PYHKIUH. Pe3ynbTaThl psiga BBIYHCICHUNA MOTYT OBITH Mpe-
CTaBJIEHbl B rpaduyeckoil ¢popme, YTO MOBBIMIAET UX HATISAHOCTh. B oTimnuue oT
apyrux marematudeckux cucteM MathCAD obGnamaer cBoiiCTBAMHU TEKCTOBOTO pe-

JTAKTOPA U MO3BOJISIET OPOPMIISTE PE3yJIbTaThl PACYETOB KaK MPOCKTHBIC IOKYMEHTHI.

@®parMeHThl MPOTPaMMBbI MPOYHOCTHOTO pacyeTa MacCOOOMEHHOW KOJOHHBI
(ma mpumepe adcopbepa) B cucreme MathCAD [6] B yacTu 0i0Ka MCXOJHBIX JIaH-
HBIX, OMPEIEICHUS JIOMyCKAeMbIX HAaNpsHKEHUH MaTephalia U pacuera TOJIIHHBI

CTEHKH KOpIyca IPUBEIEHBI HUXKE.

HcxonHble JaHHBIE:
Huamerp annapata BHyTpeHHM: D:=2400 mm
Pabouas remneparypa B anmapare: T:=40 C°
Hasnenue B annapare: P:=3.6 Mlla
Marepuain annapara: ctaibs 12XM
[Mpenen rekydyectu matepuana: or:=240 Mlla
[Ipenen BpeMeHHOU npouHOCcTH MaTepuana: og:=450 Mlla
IIpenen nurenpHOM npouHocty Matepuana: on:=410 Mlla
Koadduunent npoynoctu cBapHoro mpa: ¢:=.9
Bricora anmapara: x:=45000 MM
Howmep paiiona Ha kapTe pallOHUpOBaHUs MO0 CKOPOCTHBIM HamnopaMm Betpa: No:=1
O6bem anmmapara: V:=204 M
AbdpoarHamMuuecKuit K03 UIMEHT anmnapara: c:=.7
Monynb IpooJbHON ynpyrocT creHku anmnapara: E:=200 MIla
Ko3(hHIHEEHT YIPYroro HepaBHOMEPHOTo cxkaTus rpyHTa: Co:=100 MH/Mm>
CeiicMu4HOCTD paiioHa B Oamtax: z:=7
ITnotHOCTH aGcopbenta: p:=965 kr/m>
JuameTp anmapara ¢ terutousosiueit: Dyz:= D-1.01
Yucno pyHaaMeHTHBIX 001TOB: ng:=6
CxopocTtb kopposun: Vk:=.1 MM B TOJ
Cpox cayx6s1: K:=10 ner
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Gtab 140 \ —

132, 130 I L I I I I 1
0 50 100 150 200 250 300 350 400

20 Ts 400
Pucynok 4.1 - 3aBUCHUMOCTh HOPMATHUBHBIX JOITYCKAa€MbIX HAIPSKEHUHN OT TEMIIEPATYpPhl ISl CTAIH

12XM

TonmuHa cTeHKH arntiapaTa 1m0 KOJbILEBbIM HAIIPAKCHUAM:
[Tpu pabounx ycrnoBHsX
P .

Sl:= r
2'6 '(I)_Pr

J0I1

S 1=37.206 mMm

IIpu ycnoBuUsX THIPOUCTIBITAHUS

S2=———
2 . GI/I ¢ - PI
S 2=34.14 mm
Omnpenenenne HauOOJIbIIEH TOJITNHBI

Sop= |S1if S1>S2
|'S 2 otherwise
S:=S0,+C
OxpyrieHue 10 OvKaiiero OOJIbIIero eJoro Yucia
S:=ceil (S)
S=39 mm

SATAHUA AJIAA CAMOCTOATEJIBHOI'O BBITIOJIHEHM A

3amaHusi BBIOJHAIOTCS MO BapuaHTaM. B KadecTBe MCXOIHBIX TAHHBIX HC-
MOJIB3YIOTCSl PE3YyIbTAaThl ONTHMAIBHOTO MPOEKTUPOBAHUS PEKTU(HUKAIIMOHHON KO-
JIOHHBI (J1a0opaTopHoe 3ausaTHe Ne 2).

JlJ1a ucrioap30BaHUs UMEIOLIEICS TporpaMMbl Kadenpsl Bepmuxanvhbitl anna-
pam ee cienyeT 3arpy3uTh B OBM (Heo0XoaumMo UMeTh HaBBIKKA pabOThI C IPOrpam-
mamu B cucteme MathCAD). PesynbTarhl pacuera TOJIIMHBI CTCHKHA KOpIyca H
JHHI] HeoOXomumo ckomupoBaTh u nepenectd B Word. IomydeHHbIe pe3ysibTaThl
HEO0OXOAMMO CPAaBHUTH C pacueTaMu, TPOBEACHHBIMU Ha 3aHATHSIX Ne 6,7.

KoncTpynpoBanue, MarepuaibHOe OQGOPMIICHHE W TPOYHOCTHBIE PACUETHI
MO3BOJIAIOT pa3paboTaTh uepmedic 0OwWe2o0 6uda MacCOOOMEHHOW KOJOHHBI ISt

oopmieHns 3aKka3a Ha U3TOTOBJICHHUE.
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KoHTpoJibHBIE BONIPOCHI

1. Jlns kakux 1enedl mpoBOAST MPOYHOCTHOM pacdeT KOJIOHHBIX COCYJIOB U
arnmnapaToB?

2. Kakue Buibl Harpy30K YYUTBIBAIOT JIJIsl KOJIOHHOTO 000pYA0BaHUs?

3. Jlis KakuX cOCTOSTHUM BEPTUKAJIBHBIX allllapaToB MPOBOJSAT PacueThl?

4. CouyeTtaHue KakuxX Harpy3ok JJisi BEpTUKAJIbHBIX KOJOHH HauMeHee Oaro-
MPUATHOE?

5. Jlnsa xakux 1enei ucnosb3yroT pe3yiabTaThl IPOYHOCTHOTO pacueTa KOJIOH-

HOTO 000pyI0BaHUs?
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IIpakTudeckoe 3ansaTue Nel6. CocrapiieHne ae)eKTHbBIX BeAOMOCTEH ISl

PE€MOHTA OTACJIBbHBLIX BUA0B TEXHOJOINIECCKOI0 oﬁopynosa}mﬂ.

Heab: [IpakTrueckoe cocTaBieHne Ne(EeKTHBIX BEJOMOCTEH i1 peMOHTa OT-

JACJIBbHBIX BUJOB TCXHOJIOTHYCCKOI'O 060py,ZIOBaHI/IH.

uejlb}O 3a0anutll SIBISICTCSI COCTABJICHUE I[e(i)eKTHBIX BG,ZIOMOCTGI\/JI PEMOHTA Ha

OCHOBE THUITOBOM HOMEHKJIATypPHI.
SATAHYA AJIAA CAMOCTOATEJIBHOI'O BBITIOJIHEHM A

3amanusi BRIIOTHSIOTCA 110 BapuadnTaMm. HeoOxoammo:

1. Ilomy4yuTh OT MpemnojaBaTelis 3alaHie Ha OTHOCUTEIHLHO HE CII0KHOE 000-
pyJIOBaHHE.

2. MByuuth 1o [12] THIIOBYI0O HOMEHKJIATYpy PabOT TEKYyIIEro PEMOHTa Ha
KOHKPETHBIN O0BEKT.

3. CocTaBUTH BEOMOCTh 1€(EKTOB, UCIOJIb3Ys (OPMY, IPUBEIACHHYIO HIKE.
KoHTpoJibHBIE BONIPOCHI

1. /Ins kakux 1enei cocTapisitoT BEAOMOCTb Je(EKTOB 000py10BaHUSA?

2. Uem OTIMYAIOTCS TEKYLIUH U KAUTAIbHBIA PEMOHTHI?

3. UTo mMOHMMAIOT MOJ TUIOBOMW HOMEHKJIATYpOil paboT TEKYIIero Wiu Kamu-
TaJIbHOTO PEMOHTA?

4. Kto cocTaBisieT, M KTO YTBEPKAAaeT BEAOMOCTb Je(EKTOB 000y 10BaHU?

5. Kakue nononHutenbHbIE JOKYMEHTBI COIIPOBOXKAAIOT JE(EKTHBIE BEAOMO-

CTH Ha PEMOHT 00OpyAOBaHMS?
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@opma 3

[Ipeanpusitue (00beAMHEHUE) YTBepxaaro:
Llex (CTpyKTypHOE MOApa3ICICHHE) ['maBHBIM MEXaHUK (SHEPTETHUK)
El_” 20_1_"
BEJIOMOCTb JE®EKTOB
Ha PEMOHT WHBEHTapHbIN Ne
(B peMOHTA) (HanMeHOBaHKE 000PYIOBAHUS)

HaumenoBanue arperatoB, y370B U ne-|Ne yeprexxa |HeoOxomumble MaTepualibl U 3a49aCTH OtBeTcTBeHHBI  ucnonaHU-|IIpumeyanue

Tallell, MOMNEkKAMX PEMOHTY, IHepe- HAaUMCHOBA- | CJl. H3M. KOTM4YecTBO | TEMb PEMOHTA (IOJDKHOCTB,

YeHb JIe(HEKTOB W MEPONPHATHH IO HX Hie ¢b.1.0.)

YCTPaHEHUIO

1 2 3 4 ) 0 I

[IpoBepun HauanbHuk mexa
Cr. umxenep 6topo [P PykoBogutens pemoHTa

(MexaHUK 11exa)
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IIpakTuuyeckoe 3ansaTue Nel7,18. AHaIM3 TeXHUYECKOW JTOKYMEHTAIIUH,

NMOAT0TOBKA 3aIBOK HA NPUOOPeTeHHe U PEMOHT 000py10BaHMA

Heab: [IpakTrueckoe M3ydeHUE PEMOHTHOW JOKYMEHTAUHUH ISl OTIEJIbHBIX

BHUI0OB TCXHOJOTHNYCCKOT'O 060py,I[0BaHI/I}I.

Lenvio 3a0anuii ABIIETCS 3HAKOMCTBO C TIEPEYHEM M 00pa3IiaMu JIOKYMEHTOB,
COCTABJISIEMBIX TIPH MOJATOTOBKE M MPOBEJACHUU PEMOHTHBIX PaOOT JIJIsi TIPOMBIIILICH-
HOTO 000PYIOBaHMUS.

[lepevyeHb TOKYMEHTOB, IPUMEHSAEMBIX IIPU OpraHU3aIlMd PEMOHTHBIX padoT,
npuBeeH B Tabymie 17.1.

Ta6numa 17.1 - [lepedyeHb peMOHTHBIX JOKYMEHTOB

Ne HaumenoBanue nokymenra
n/n
1 2

OTaes riIaBHOT0O MeXaHMKA
TUTynbHBIN CIMCOK HA KATUTAJIbHBIN PEMOHT OCHOBHBIX (JOHJIOB
AKT Ha yCTaHOBJIEHUE (M3MEHEHHE) KaJIeHAapPHOTO CPOKa PEMOHTA
AKT Ha ciaqy 000Opy/IOBaHuUs B KallUTAIbHBII PEMOHT
Homenknatypa o06opynoBaHuUsi, HA KOTOPOE PACIPOCTPAHIETCS METOJ pe-
MOHTA I10 TEXHUYECKOMY COCTOSIHUIO
Benomocth 1edekToB Ha KalUTaIbHbII PEMOHT
PeMOHTHBIH JKypHaJ 110 YYETY IPOBEACHUS PEMOHTA 000y 10BAHUS
["o10BO# rpaduk MIAHOBO-TIPEAYIIPEAUTEIHLHOTO PEMOHTA 000PYI0BAHUS
Mecsunblil I1aH-TpapUK-0TYET PEMOHTA 000PYT0OBAaHUS
AKT Ha cjauy B OCTAaHOBOYHBI PEMOHT MPOU3BOJICTB XMMUYECKOUN MPOTYK-
1
10 | Akt Ha npuem 000pYJOBaHMS U3 KAUTAJILHOTO PEMOHTA
11 | AKT Ha IpUEMKY B IKCILTyaTalMIO U3 OCTAHOBOYHOI'O PEMOHTA ITPOU3BOCTB
12 | Ilpoekt rpauka OCTAHOBOYHBIX PEMOHTOB IPOU3BOACTB XUMHUECKOH MpO-
TyKIWA

A WNE

O 0| N Ul

OT1aes1 TeEXHUKH 0€30IIaCHOCTH

13 | Hapsn Ha mpou3BOJCTBO PEMOHTHBIX paboT

14 | Hapsn-nomyck Ha mpoBeieHrne paboT CTOPOHHEH opraHu3aiuei

15 | Pa3pemienue Ha MPOU3BOACTBO OTHEBBIX PabOT

16 | Pa3pemieHne Ha MPOBEJICHUE OTHEBBIX pabOT BO B3PHIBOOIIACHBIX 00BEKTAX
17 | U3Benienue o MpoBeICHUN OTHEBBIX PabOT

18 | Hapsin-nomyck Ha mpoOM3BOICTBO Ta300MMACHBIX PadoT

19 | Hapsin Ha mpon3BOACTBO pabOT BOJIM3H EHCTBYIONMUX BO3AYITHBIX TUHUN
aNIeKTpornepeaay




[Tponomxenue Tadmumb 17.1

1] 2
Byxraarepus

20 | luBeHTapu3alMOHHAs OMKCh

21 | aBeHTapHas KapTOUKa yuyeTa OCHOBHBIX CPEICTB JUIs 000pyA0BaHUs

22 | AKT npueMKu padboT, BBITIOJTHEHHBIX MOJPSIHBIM CIIOCOOOM

23 | AKT BO3BpaTa MaTepualioB, MOJYUYECHHBIX NMPU pa30OpKe U JEMOHTaXKE 000-

pyJIOBaHUS

24 | Haknamnaast Bo3BpaTa MaTepuana

25 | AKT mpueMkH paboT, BEITIOJTHEHHBIX XO3SHCTBEHHBIM CIIOCOOOM

26 | AKT Ha 3aMeHY 3aIllacHbIX YacTel 10 UMIIOPTY

27 | AKT Ha pacXoJ ChIpbs, JIEKTPOIHEPTUU

28 | AKT JIUKBUJAIIMN OCHOBHBIX CPEJICTB

HavyaabHHK CMEeHbI TEXHOJIOTHYECKHUX 1[€X0B

29 | CMEeHHBII XKypHaJ MO YYETY BBISBICHHBIX 1e()EKTOB U pabOT TEXHUUECKOTO

00CITyKUBaHUS

30 | XKypnan cnaun 000pyOBaHMs B PEMOHT ¥ IIPHUEMa U3 PEMOHTA.

PemonTHas moxymenTarus CUCTEMBI TEXHUYECKOTO OOCTY>KUBAHUS M PEMOH-
ToB (CTOuP) o60pynoBanust MmakcuManbHO yHU(DHUITpOoBaHa. CHCTEMOM MTpeaycMaT-

PHUBAIOTCS TUMOBBIE (POPMBI JOKYMEHTOB, YACTUYHO MTPEICTABICHHBIX HUXKE.
SATAHUA AJIAA CAMOCTOATEJIBHOI'O BBITIOJIHEHM A

Heo6xonumo: 1. M3yuuTh nepeueHb peMOHTHOM AOKyMeHTaluu. 2. M3y4duthb
PEMOHTHBIE IOKYMEHTHI Ha 00beKT Benmunamop oymoeesou. 3. COCTaBUTh KpaTKUN

KOHCIIEKT I10 N3yYEHHOMY MaTepHaIly.
KonTpoabHbIe BONPOCHI

1. Yro nmonumarot mox CUCTEMOI TEXHUYECKOTO OOCIY)XMBAaHHS U PEMOHTA
HPOMBIIIJICHHOTO 000pyA0BaHUs?

2. C KakuMU LEJISIMU MIPOBOJIAT TEKYIINH M KalUTaJIbHBIN PEMOHTHI 000PYI0-
BaHUs?

3. Kakue (yHKIMM BBINOJHSAIOT PEMOHTHBIE TOKYMEHTHI?

4. B xaxux mojpasieneHusX NpeanpusiTHs COCTABISAIOT JOKYMEHTALUIO, CBSI-
3aHHYIO C PEMOHTOM 000pYy10BaHUS?

5. Hepechm/ITe OCHOBHBIC pPCMOHTHBIC NOKYMCHTHI JIJIA O6OPYI[OB3HHH.
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Hpeanpustue AO «KomOuHAT...»

Ilex No 3A

CMEHHBIN )KYPHAJI

10 Y4eTY BbIAABJIEHHBIX 1e()eKTOB 1 Pad0T e:KeMeCIYHOI0 TEXHOJIOTMYECKOro 00CTy:KMBAHUSA
AQO «KomOuHar...», Ne 15

(HamMeHOBaHUE TIPOU3BOJICTBA, CXEMBI)

Jara u gacel

HaumenoBanue
o0opynoBaHus 1
HOMED IO CXeMe

[lepeuens mpoBeaeH-
HBIX paboT MO TEXHOJIO-
THYECKOMY 00CITYXH-

Omnucanue BBISBICHHBIX Jie-
(eKTOB WM HAPYIIECHHH Mpa-
BIJI TEXHUYECKON 3KCILTya-

[Tomnuck nuia, OTBETCTBEHHOTO 3a
ycTpaHeHue 1e()eKTOB U BBIIIOJIHE-
HUE PabOT IO TEXHUYECKOMY 00-

Iloamuce
HaYaJTbHUKA CMe-
HBI (MacTepa)

BaHHIO Taluu 000PYyTI0BAHUS CITY)KUBAHHIO
1 2 3 4 5 6
13.01.99 Bentwiarop | IlpoBepka  coctos- | Tpemmna Ha HapyxHOoM | Cunopos C.C. beikos U.N.
15-00 yac. | lyteeBoit Ne | HUS IOJIIMITHUKOB | KOJIBIIE MTOIIAITHAKA
15
19.01.99 Bentunstop | PeBusus mydT | buenue xectkoit mydtsl | Cumopon C.C. brixos 1.1.
10-00 yac. | dyteeBoit Ne | crieruieHus 6onee 0,02 MM o TopITy

15

n Oomee 0,03 MM 10
OKPYXKHOCTH
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Hpeanpustue AO «KomOuHAaT...»
IHex Ne 3 A

PEMOHTHBIN )KYPHAJI

10 y4eTy NPOBeJeHHOT0 PeMOHTAa 000Py/10BAHMS

Haumenosanue ooopyoosanus Benmunamop oymeweeoit B/[H - 10
Homep no3unum no TeXHOJIOTUYECKON CXeMe

15
NHBeHTapHbIil HOMED 031031
[Tacopt
Bun u nara pemonrta mian TO | daktuuecku oTpadboTano yacoB | KparHoe onucaHue npoBeeHHBIX | DaMuins U MoAnuch pykoBo- | Ilpumeuanue
HaYao KOHEI[ MocJie MpebIAyIero peMoHTa paboT, BBITTOJIHEHHBIX TIPU pe- JUTENS] pEMOHTHOTO mozpas3- | (Ne Bemomo-
(TO) (uucnutens) u npoctoit B | MoHTe (TO), wnu HOMepa o3u- | JeneHus (MeXaHuKa WK SHep- | CTH nedek-
pemonTe (TO) (3HameHartenb) U U3 TUTIOBOM BEIOMOCTH Jie- | TEeTHKa liexXa, MacTepa IIEHTpa- | TOB, aBapHii-
dexToB JIM30BaHHOW PEMOHTHOM HOTO aKTa)
CITY>KOBI)
1 2 3 4 5 6
TP TP 3aMeHa NOJIINITHUKOB Kaye- HWBanos N.N. Ne 1 JIB
21.01.99 22.01.99 1440/ 8 Hus, Ne 4
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Ipeanpusarue AO «KomOuHAT...»
IHex Ne 3 A

', Mexannk (3HepreTuk) 3urniasman H.J.

« 21 » suBaps 1999 r.

BEJOMOCTD JIE®PEKTOB

Ha xanuranbublil pemont: Bentunsatop ayreeBoit BJIH-10 uns. Ne 031031

(HauMeHOBaHKE 000PYIOBAHUS)

HaumeHoBaHue arperaros, y3J10B U aeTaneid, noaie- | Neuep- HeoOxoaumblie MaTepuaibl U 3a149acTi OTBeTCTBEH- [Tpumeua-
KAIllUX PEMOHTY, MePEUYCHb e()EKTOB U MEPOTIPUATUH | Texka Haumenosanue En. | K-Bo | HBIM HCOOJI- HUE
M0 UX YCTPaHEHUIO U3M. HUTENb pe-
MOHTa
1 2 3 4 5) 6 7
1. ITpousBecTu 3amMeHy IIECTEPEH 3 [ecrepus IIT. 8 Koros B.H.
2. IlpousBecTu 3aMeHy KpeIUIeHUH eTanei poTopa 2 Ckoba, 6051ThI IT 12 Koros B.H.
3. [IpousBecTn 3amMeHy TOPILOBBIX M JTAOMPUHTHBIX 8 TopuioBble 1 JTaOMPUHTHBIE YIIOT- | IIT. 4 Koros B.H.
YIJIOTHEHUI HUTEIHN
4. TTponsBecTH 3aMeHY MOIIITUITHUKOB KaueHUS 7 [ToammnHuK KaueHus IIIT. 10 Koros B.H.
5. IlpousBectn 3ameHy 0aOOWTOBOW 3aJMBKH IIOJ- 6 bab6ouroBas 3anmBka b-16 KT. 1 Koros B.H.
UIUITHUKOB
6. [IpousBecTu peBU3MIO IIEEK POTOPA 9 3auncTKa, MPOTOYKa, MIITU(OBKA 3 Koros B.H.
7. [Ipou3BecTu peBU3HIO BAJIOB PEAYKTOpa 10 l"a3zoBas cBapka Basia penykropa 1 Koros B.H.
8. 3ameHa TpyOHOTO Iy4yKa XOJIOANIbHHUKA 12 TpyOku, 3MeeBUKH IIT. 1 Koros B.H.
9. [IpomusBecTn 3amMeHy 3y04aThIX Tap peayKTopa 13 3y0uaThie apsl peayKTOpa IIT. 8 Koros B.H.
10. IlpousBectu 3aMeHy NOIYyMY(PT 15 HannaBka nonymy¢ s IIT. 3 Koros B.H.

Hauvanenuk nexa Ilerpos I1I1.
PykoBoauTenb peMOHTHOTO TIO/Ipa3iefieHus (MEXaHUK U DHEPTETHUK

1[exa, MacTep ICHTPATU30BaHHOTO PEMOHTHOTO TTOIPa3/ICICHIUS)

[Iposepw:
Nnxenep 6ropo I1TP
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CornacoBaHo:

I'n. suepreruk lykypman C.A.
I'n. mpubopuct Adpamos B.C.
Hau. I[ITO ®pun C.B.

I'n. mexanuk 3urmwismand H.DO

VYr1Bepxnaro:
['n. unxenep
npeanpusiTusiCeMeHOB
B.H.

« 22 » nexabps 1998 r.

Ir'OJI0BOMN I'PAD®UK

MJIaHOBO-TIepuoandeckoro peMonta u TO obopynoBanus 1exa Ne 3 A va 1999 r.

Hanmenosa- | WMuBen- | Jlatau | HopmaTusel pecypca HopmaTtussr I'padux pemonros u TO l'ogosoit | T'omosoii
HHE 00Opy- | TapHBIA | BUX MEXIY peMOHTaMH M | mpoctosispe- | 1 | ® | M| A | M| W | U | A | C|O| H| XA| npocroii | ¢ouzgpa-
JIOBaHUS U HOMED mo- TO, u mMorTe n TO,u | H | E | A I A IO 110 | B E | K1 O E | ppepon- 6ouero

B B P P nUI|H|IJI Tr H| T | d]| K
Ne mro3umun cien- AlplT!E b b | vIT|sl5 | Al TeH TO, BPEMEHH,
10 TCXHOJIO- HETro P A J1 C q B P B 9 a
TUYECKUH pe- b | J b T|B|P|b|P
cxeme MOHTa b P b b
TO b
KP TP | TO| KP | TP | TO
1 2 3 4 5) 6 7 8 9 ]1]1}j1/1|j1}1(1|1|1(1|1|2)|2 22 23
0|12 (3|4|5(6|7|8[9|0]1
BenTuns- 031031 | 21.12. | 17280 | 1440 | 72 | 80 | 8 2 | T T T T T T 24 8568
TOp JyThe- 1996 0 0 0 0 0 0 0
BOM T T T T T T 48
BJH - 10 p p p p p p
Ne 15 75

VYcioBHBIE 0003HAYECHUS

KP — kanutanbHbIil pEMOHT
TP — Texymuii peMOHT
TO — nepuonuveckoe TeXHUYECKOE 00CTyKIUBaHHUE

Havanbnuk nexa Ilerpos I1.11.
PykoBonuTens peMOHTHOTO MOjpa3iencHus (MeXaHukK rexa. HauanbHuk
y4acTKa WM MacTep IEHTPAITM30BaHHON PEMOHTHOM CITYKObI)
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CTpyKTypa pEeMOHTHOI0 IIUKJIA

O6opynoBanue [Tepuoauunocts pemonta, TO (uncnu- TpynoeMKOCTh OJJTHOTO
(Tum, mapka) T€Jb) U IPOAOLKUTEIBHOCTD IIPOCTOS TOuP
(3HaMeHaTenp)
TO TP K TO TP K
BenTunsatop my- 720/ 2 1440/ 8 17280/ 80 1,8 20 102

THEBOU MPOU3BO-
nutensHocTh 600
M/a
BJIH-10

M 1:1000

K TP TP TP TP TP TP TP TP TP TP TP K

TO TO TO TO TO TO TO TO TO TO TO TO
1440
| 17280

™ !

Crpykrypa pemoutHoro nukiaa — K -23TO - 11TP - K
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AKT Ne 3
oT « 21 » suBapst 1999 r.
Ha cJjaqy 000pY/JIOBaHUS B KAITUTAIBHBIA PEMOHT

Bentungarop nyrbeBon

HauMEHOBaHWE 000PYIOBAHHS
Hacrosimumii akT coctaBiieH npeacTaBUTesIeM AOQO «PeMTexXHHUKA»
HANMMCHOBAaHUC
MY — 1. II1aBHBIA MEXAHUK
PEMOHTHOTO MPCANPUATUA, TIOAPA3ACTICHUSA JOJZKHOCTD
HBanoB U.U. c onHoit cToponsl u nipeacraButeneMm _ AO «KomOuHart...»
bamumus

nmex Ne3 A
HauMEHOBaHUE NPEINPHUITHS, OPTaHU3AINH, TIeXa (3aKa3uuKa)
HavanbHUK 1exa [lerpos [I.IT ¢ npyroii, 0 TOM, 4TO NpOU3BEACHA Clada
JIOJDKHOCTD, (aMIIIHST

B KalUTaJIbHBIA PEMOHT Bentunsarop nyreeBoit BJIH — 10 Ne 031031
HaWMEHOBAaHHUE U HOMEP 000PYyI0BaHMS
nacrnopt Ne -- dbopmymsip No --
IIpY HAJIMYUHU [1aCIIopTa pU HATTM4uu GopmyIisipa
HapaOoTKa ¢ Havaja SKCIUTyaTalliy WM OT TIOCTIETHETO KaluTaIbHOTO PEMOHTA
17280 TEXHUYECKOE COCTOSIHIE, KOMIIEKTHOCTD
MallrMHO-arperaTo-4achbl 1 T.II.
U TIPUHATHIC MEPHI 10 T/0 Bentunsarop ayreeoit BJIH — 10
HaMEHOBaHHE 000PYAOBaHUS
COOTBETCTBYIOT ['OCT 11442 — 74
HAaNMMCHOBAHUC U HOMEP HOPMATHBHO-TCXHUYCCKOU
AOKYMCHTAaIMN
3akaroueHue Bentunsatop nyrseBoii B/JIH — 10
HaWMEHOBaHHE 000PYTI0BaHUS
B KallUTaJbHBIA PEMOHT IIPUHSAT 21 suBaps 1999 rona

naTa MPUEMKH
HE IPUHAT

YKa3aTb OTKJIOHCHUA OT HOpM&THBHO-TCXHH‘ICCKOﬁ

AOKYMCHTAaIN

Y WY APYTUe IPUYUHBI OTKA3a OT IPUEMA B PEMOHT

IIpencraBuTens peMOHTHOTO IPEANPUSITHS NBanos U.N.

(monpazzaeneHus)
HOJIUCH
[IpencraBuTenp 3aKka3zynka IlerpoB I1.11.
NOJIUCH
M.IL
PEMOHTHOTO
MPEAIPUATUSA
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AOO «Pemtexaukay

DOOPMA Ne OC-3 xB

(mpeanpusiTue, OpraHu3arus) YTBepxaao:
Heanos U.1.
(TTOATIUCh PYKOBOIUTEIS)
Kon [TopsAaKOBBIA HOMED « 25 » auBaps 1999 r.
CTPOKHU JIOKyMEHTa B mauke 12
AKT
HA MPHEMKY 000PY/I0BaHUSA U3 KANIMTAJIbHOT0 PEMOHTA
« 25 » gaBaps 1999 r.
[Togpas- | I'pynna | Kox ananu- NuBen- CwmetHas CwmetHas CunTeTnueckui
ACIICHUC THYECKOT'O TapHBIﬁ CTOUMOCTH CTOUMOCTH cyeT
y4eTa HOMEP KanuTalb- PEKOH-
HOTO pe- CTPYKLIUU
MOHTa
nebeT | KpemuT
1 2 3 4 5 6 7 8
Iex 2 002 031031 7,500 1,200 - -
No 3A
ITo 3akazy Ne 3 AO «KoM0OuHaT...»

(Ha3BaHUE OOBEKTA)

Haxonuics B aHOBOM (HEIJIAHOBOM) KallUTAIBbHOM PEMOHTE (PEKOHCTPYKIUS,
MozaepHuszauus) ¢ 1 auBaps 1999 r. o 30 suBaps 1999, 1.e. 30 nueit

[IpenycmoTpeHHbIE BEIOMOCTH Je(EKTOB pabOThI MO KalUTAIBLHOMY PEMOHTY

(PEKOHCTPYKIIMU, MOJIEPHU3AIIMH ) BHITTOJIHEHBI TTOJIHOCTHIO (HE MOJTHOCTHIO)

(YkasaTh, YTO UMEHHO HE BBITIOJIHEHO)

ITo okOHYaHWHY KaUTaILHOTO PEMOHTA (PEKOHCTPYKIIUH, MOJEPHU3AIUHN ) OOBEKT
MPOLIET UCTIBITAHUE U CJIaH B IKCIUTYaTalHUIo.

W3meHeHus: B XapakTEPUCTHKE OOBEKTA, BHI3BAHHBIE PEKOHCTPYKIIMEH, MOJIEpHU3A-
nuen
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K akty npunararorcs cienyrommue JOKYMEHThI:
1. Cmera Ha peMOHT

2. TlepedeHb BBINIOJIHEHHBIX PadOT

Cpan rimaBablil Mexaduk MBanos 1. .

(TOMKHOCTD, (haMIITHS, U.0.) (moamnucs)
[Tpunsn navanbHuK uexa Ilerpos I1IL
(mOmWKHOCTD, (haMuITus, 1.0.) (moamwuce)

CnpaBka

CMeTHast CTOUMOCTH (PAKTUUECKH BBITIOJIHEHHOTO 00beMa padoT:
KanuTajasHoro peMonTa 7 Thic. 500 pyo.
PEKOHCTPYKIHU, MoAepHu3amuu 1 teic. 200 pyo.
Hauvansnuk nmanosoro otaena Cugopos C.C.

dakTuyecKass CTOUMOCTD

KanuTaiabHOTO peMoHTa 7 Thic. 500 pyo.
PEKOHCTPYKIHU, MoaepHu3amuu 1 teic. 200 pyoO.
['maBubi (cTapmuit) Oyxranrep Lykypman 1.1.
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YTBepxkaaiw:
Boakos B.B.
« 20 » snBaps 1999 r.
CoraacoBano:
« 20 » auBaps 1999 r.

PA3PEIIEHME Ne
Ha [IPOBEICHNE OIHEBBIX paboT

1. Ilex, 00beKT, OTAETCHHE, YYACTOK AO «Komounar...» Ilex Ne 3A

2. MecTo pa6oTbl BeHTHJIsATOp 1yTheBoii BH]L — 10, mogaya Bo3ayxa AJisi TEXHUYECKHX HeJIei
(anmapat, KOMMYHHMKAaIUs H T.I1.)

3. Conep:kanue padoThl KAaNUTAJIbHbIIA PEMOHT

4 lata npou3BoacTBa padoT « 21 » ssuBaps 1999 r. ¢ 10-00 yac. xo 12-00 yac.

5. OTBeTCTBEHHBIH 32 NOATOTOBKY K OTHEBBIM padoTam

HayaJbHUK nexa Ne 3A Ierpos ILII.
(mo:xHOCTD, ().H.0.)

6. OTBeTCTBeHHBIIi 32 IpoBeeHHe PadoT
opuragup Cmupnos C.C.
(mo:xHOCTD, ().H.0.)

7. IlepeyeHb M MOC/I€10BATEIbHOCTDH NMOATOTOBUTEILHBIX MEPONPUATHI H Mepbl 0e30MacHO-

CTH NP BbINOJHEHNH OTHEBBIX padoT:

HaumeHoBaHue MeponpusTHii DaMuJINA UCTIOJTHUTEJIA, T0/KHOCTh
a) NpM NOArOTOBUTEJbHBIX padoTax
- 00eCTOYMTD JJIeKTPOABUTATEJIb Kunb6a H.H. anekTpux
- OTCOeIUHUTH BO31yXOAYBbI Poroe B.II. MexaHuK BEeHTHJISIIMOHHHUK
- OTCOeIMHUTH BOAONPOBO/ Cypkos C.C. ciecapb

0) Npu NpPoBeJleHUN OTHEBbIX padoT
- IPOBECTH MPOAYBKY BO3yX0BO/1a Poros B.Il. MexaHuK BEeHTHJISIIIMOHHUK
- IPOBECTH NMPOMAPKY BO31YX0BOa Poros B.Il. MexaHuK BEeHTHJISIIMOHHUK

B) 4YacToTa oT00pa nmpod BO3ayxa
- oxuH (1) Cunoposa C.C. naGopanrt

HavajabHuK mexa IMerpos ILII. (moamnucey)
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9. Cocrtas Opurajbl 1 0TMETKA 0 MPOXO0KIEHUH HHCTPYKTAKA

Ne D.N.0. Ipodeccus IHoanmucb HHCTPYK- Moxnmucs mpo-
n/n THPYEMbIX 0 MPO- BOJUBILEr0 HH-
XO03K1eHUH UHCTPYK- CTPYKTaXK
Taxa
1 | Cmupnos C.C. Opuraaup CmupHoB
2 | Ky3bkun K.K. cjiecapb Ky3bkun

10. Pe3yabTaT aHau3a BO3ayxa

Mara | Bpemsi | Mecto oT6opa npo0 | Konunenrpanust | Iloanucsk 1a6o- | Ilpumeuyanue
paHTa

21.01. | 10-00 BO3/1yXONPOBOJ OTCYTCTBYeET Cungoposa

1999

11. MeponpusiTusi, NpeaycMOTPeHHbIE B I1.7-2 BHINOJIHEHBI
20 ssuBaps 1999 rona, nayaasuuk uexa Ilerpos ILIL.

(uaTa. MOAMHUCH JIMIIA, OTBETCTBEHHOI'0 32 MOJITOTOBKY OIHEBbIX paﬁoT)

12. PaGouee MecTO MOATOTOBJIEHO K MPOBEIEHUIO OTHEBBIX PadoT
20 ssuBaps 1999 rona, 6puraaup Cmupnon C.C.

(maTa, mnoaAnMch JIMLA, OTBETCTBEHHOT0 32 BeJleHUe OTHeBbIX padoT)

13. Pa3pemaro npou3BOJICTBO OTHEBBIX padoT
20 ssuBaps 1999 roaa B 10-00 uac.
(naTa, BpeMs, NOANKCH HAYAJLHUKA L[eXa)

COI'TACOBAHO: IlpencraBure/ib IOKAPHOH OXPaHBI 20 siuBaps 1999 r., KpaBuyk

P.B.

(maTa, moaANMUCH)

14. Pa3pemieHue mpo/ijieHO HA « » 1999 r. ¢ qac. 10 qac.
OTBeTCTBeHHBIIl 32 MOATOTOBKY K IPOBEIEHHI0 OrHEBBIX PadoT IleTpos
ILII.
(moamuckb)
OTBeTCTBeHHBIH 32 NpOBeJeHHMEe OrHeBbIX pador CMmupHoOB
C.C.
(moamucey)

Havanbuuk nexa Ilerpos ILII.
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OCHOBBI IPOEKTHOM JESTEJIBOCTHU

MeToauueckue YKazanud 1Jid IPAKTHYICCKHUX 3aHATHH

Hanpasnenue noarotoBku — 15.03.02 TexHOIOrHYECKUE MAILIMHBI K1 000PY/I0BaHHE

CocTaBuTenb oou. A.1. Ceuouenxo, oou. /I.B. Kazaxoe
Penien3zeHThI ooy. A.JI. IIpockypuun, ooy. A.M. Hosocenog

Penaxrop

[ToamucaHo B neyats 20 T. dopmar 60x 84 1/16
Vu-m3n. 1. Ycoi. med. . Tupax 3aka3 Ne
HeBuHHOMBICCKUHM TEXHOJIOTHYECKUI MHCTUTYT (uinaln)

OI'AOY BO «Ceepo-KaBkasckuii ¢penepanbHbIil YyHUBEPCUTET

Otneuarano B tunorpadguu HTU (punuan) CKOY
357108, r. HeBunHoMsbICCK, Y. ["arapuna, 1
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