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bubmorpapuyeckuii cucok — 18 HanMeHOBaHUH.

HHe 0e30IMacHOCTH XKU3HEACATCIIPHOCTH.

B IUIIOMHOM IIPOEKTE pacCMOTPEHO MPOU3BOACTBO (PYHIAMEHTHBIX ILIMT IO ar-
PEraTHO-IIOTOYHOM TEXHOJIOIUM ¢ IIPUMEHEeHueM paboTel KoHBelepa. llpuBenena tex-
HOJIOTHYECKasd CXeMa IIPOU3BOJACTBA, XapaKTEPUCTHKA NPUMEHSIEMbIX MaTepHAIOB, HO-
MEHKJIAaTypa NpoayKuuu. OcylecTBlIéH MoAOOp TEXHONIOTHYECKOro o00pyHOBaHUS U
TeIIoTeXHUIeCcKni pacuér. CocTaBieHa QyHKIIMOHAIBHAS CXeMa aBTOMATH3alud 000-

pyZOBaHUS M MaTE€pHaIbHO-IKOHOMHMYECKUH OanaHC MPOM3BOIACTBA. YIEIEHO BHUMA-

270106.65.2016.384.00.00.113

Wam. |Kony JaTa

Paspa6oran |[Camnoros JI.E. / ///@5}/; Jlntepa | Jluct JIuctos

I1 Pa6 AB. ~ELVL- I 5 106
i LR L BehTnonsponcTso dymmaMenTHEX —2

Hxontp.  [Hemuunosa A.B Ut Ha 3aBoze KbU cpl’mﬂa}z :g:;pl;s’,FCB 1{/} Carxa

Y1B. Tpodumos B.41. P




COJIEPYKAHUE

BBEJIEHUE 3
1 TEXHOJIOT MYECKHUI PA3/IE 10
1.1 ApxuTeKkTypHO-CTpOUTEIbHAS YacTh 10
1.2 XapaxkTepuCTUKa CHIPLEBBIX MaTEPUAIIOB 11
1.3 HomeHnknarypa NponyKuuu 15
1.4 BriGop criocoba npou3BOCTBa 17
1.5 TexHonoru4deckas cxeMma MPOU3BOJICTBA 20
1.6 TexHonoruyeckue pacyETsl 29
2 MEXAHYECKOE OBOPYIOBAHUE 36
2.1 Bribop u pacuét xonudecTBa 000pyI0BaHUS 36
2.2 Onucanue paboThl 000PYIOBAHUS 43
2.3 Pacuét obopynoBaHus 44
3 TEIDIOTEXHHWKA 49
3.1 TennoBoii 6aanc 30HBI OIOTPEBA 49
3.2 TemnoBoii 6aaHC 30HBI H3OMETPUYECKOM BEIIEPIKKH 53
3.3 TeruroBoii 6ajlaHC 30HBI OXJIAXKICHIS 56

3.4 KoHTponp coOMIOAEHWS U PEryIUpOBaHMs pexuMa paboThI

TEIJIOBOU YCTAHOBKH 62
3.5 Texnonornyeckuil pacy€T TEIIOBOH YCTAHOBKH 66
4 ABTOMATU3ALIA 73

4.1 OyHKIUOHANBHAA CXeMa KOHTPOJIIS U PeryJIMpOBaHus TeMIepaTypel 74
4.2 CtpykTypHas cxeMa KOHTPOJIS ¥ PEryJIHPOBAHUS TEMIIEPATYPEI 75

4.3 IIpusnunuanbHas cXeMa KOHTPOJIS U peryIupoBaHus TeMIeparypel 76

5 OPTAHM3ALMA U TTNTAHPOBAHHME 77

5.1 Pa3paboTka cxeMbl TEXHOJIOTHIECKOI0 Ipoiiecca 77

5.2 IuxnorpaMmMa pabOTHl TEXHOIOTUYESCKON JTMHHUN 31

5.3 Onpenenexnre ypoBHeH MeXaHU3AIMK ¥ aBTOMATH3AI[MHI 82
Jinct

270106.65.2016.384.00.00.113




6 OKOHOMIKA
6.1 KpaTkas xapakTepucTyka npeanpusTus
6.2 Oprasusanus paboThl Ha MPEIPUITAN
6.3 Pacuét ceOecTOMMOCTH €AMHUIBI IPOAYKIIHH
6.4 banancoBas IpuObLIL
6.5 OCHOBHBIE TEXHUKO-KOHOMUYECKHUE II0Ka3aTeNN IIPOEKTa
7 BE3OITACHOCTSD XKUSHEAEATEJIBHOCTA
7.1 HeratuBHble (GaKkTOphl X1 MEPHI UX 3AIIUTHI OT UX BO3JEHCTBHUS
7.2 OxpaHa OKpy>Karouled cpeabl

7.3 IlpenynpexaeHue 1 TUKBUIALINS YpE3BbIYalHBIX CUTYalul

SAKJIIOYEHUE
BUBJIMOI'PA®UYECKUI CITHMICOK

87
87
87
88
94
95
98
98
102
102
104
105

270106.65.2016.384.00.00.113

Jluct







Hu omgHO CTPOHTENHCTBO IPOMBIILUICHHBIX, MHOTOST&KHBIX JKHIBIX M OOIIe-
CTBEHHBIX 3[aHMH, UMEIONUX TSHKENIBIE CTEHBI M JKeJIe300eTOHHBIE IIepeKPHITHS, HE 00-
XosuTCst 6€3 MCMOoNIb30BaHus QYHJAMEHTHBIX IIUT, 2 OCOOEHHO TOra, KOTrNa B 3[laHUU
IPUCYTCTBYIOT MOJBAIBHBIEC MM IOKONBHBIE 3TAXKM.

dyunamenTHele TUTH (PyHIAMEHTHBIE TMOAYIIKH) IIPUMEHSIOT OpPU COOPYXKe-
HUH JIEHTOYHOTO (yHJIAaMEHTa. DTO BBICOKOTEXHOJIOTHYHBIE KOHCTPYKIMH, HECYIIUe
OCHOBHYIO Harpy3Ky OT COOPYXXEeHWs MIH 37aHUs. B CBiI3U ¢ 3TUM K QyHAAMEHTHBIM
IUIHTaM TIPEIBSABISIOT MOBHIICHHBIE TPEOOBAHUS IO TPEIMHOCTOMKOCTH, IIPOYHOCTH,
COOJTFOIEHUIO TEXHOJIOTUH IIPOU3BOJICTBA, 3AIUTE OT KOPPO3HH.

B macTosuiem mpoexTe 04eHb BHUMATEIHFHO M3JI0)KeH TEXHOJIOTHYECKUH ITpoLece
IpOU3BOJICTBA (HYHAAMEHTHBIX IUIUT — COOpPHBIX XEJIe300€TOHHBIX KOHCTPYKIUM, SB-

JIAIOIMUXCA Han0oJiee OTBETCTBEHHBIMH YaCTSIMU 3JIaHUMN U COOpY)KCHHﬁ.

Jlucr
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1 TEXHOJIOT'MYECKUI PA3JIE

1.1 ApXHTEKTypHO-CTPOUTENbHAS YaCTh

IIpupogso-knumaTu4ecKre GakTopbl MeCTa PAcIIONOXKEeHUS 3aBoja:

— BBICOTA CHEXXHOI'O IIOKPOBa mo 1,1 m

— CYTOYHBI MaKCUMyM OCaJKOB 88 MM

— CPEJIHEro/I0BOe KOJIUIECTBO OCAKOB 521 MM

— CpellHeroIoBas TeMieparypa +15°C

— abCONMIOTHO MIHUMAIbHAs TeMIlepaTypa -44 °C

— abCcoNIOTHO MaKCUMalIbHAs TeMIiepaTypa +39 °C

— CpeAHsIs TeMIiepaTypa HanboJree XOJIOMHOM IS THIHEBKH -34°C

— HOpMaTHBHAas I'TyOuHa IpoMep3aHus IpyHTa 2m

JlaHHbIe 11O pO3€ BETPOB NPUBEIEHB! B Ta0HIE 1:
Tabnuma 1 — JlanHble po3bl BETPOB

Hanpagienue Betpa
Mecsin
C CB B I0B {0) 103 3 C3

SuBapy | 7/4,4 3/4,2 2/2,8 72,4 | 20/3,1 | 38/3,1 | 10/3,5 13/4,5
Wions | 20/4,5 | 12/4,4 | 7/3,7 5/2,3 7/2,9 12/3,2 | 12/3,9 | 25/4,5

Ha TECPPUTOPHUU NPEATIPUATHA HAXOIATCA HEIMOCPEACTBCHHO HpOHBBOHCTBCHHBIfI

OEX, B KOTOPOM H3IOTaBIMBAOTCs (i)}’HI[aMGHTHI)Ie IIJIUTHI, apMaTypHBIf/i oex, 6eToHOoC-

MECHUTEIbHBIN y3¢€J1, CKlIaJd IEMEHTa, CKIan SaHOJIHI/ITeJIeﬁ, CKJIaJ TOTOBOH IIPOAYKLIHH,

MEXaHU4ECKas MacTepcKas U aAMAHUCTPATUBHO-OBITOBOM KOpITyC.

IlepexpbITHS LI€Xa BBIIOJHEHB! 18-METpOBBIMH peOPUCTHIME KEIe300e TOHHBIMHU

IimTaMyd, CMOHTHUPOBAHHBIMHU I10 KOJIOHHaM C paCCTaHOBKOI;'I mo 6 M B IIOIICPCYHBIX

ocsax. Kposns pynmonHas, msarkas. OpraHu3oBaHHBIM BOJZOOTBOJ OCYIIECTBIISETCS I10-

CpEACTBOM JIMBHEBOM KaHAJIN3aIUH.

270106.65.2016.384.00.00.113
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MmeeTcst [OCTYI K TPAHCHOPTHBIM U HHKEHEPHO-TEXHHUYECKMM CETAM. ABTOMO-
OunbHBIe NOABE3JHBIC IIYTH UAYT OT LEHTPAIHHON aBTOTPACCHI, TAKXKE MMEIOTCS XKe-
JEe3HONOPOXKHBIE TOABE3IHBIE MyTH. BomocHabeHue OCYIIECTBISETCS IO CHCTEME
IIEHTpaJIbHOTO TpyOonpoBosa. I'opsdas Boja mocTymaer U3 KotenbHod. CHaOxxeHwe
IPeIIPUSTUS IEKTPOIHEPrHe MPOUCXOIUT TI0 3aBOJCKOH anekrpocetd. LlemMeHT mo-
CTynaeT aBTOMOOMIIBHBIM TPaHCIIOPTOM C IIEMEHTHBIX 3aBOJOB OITU3JIEXKAIIUX TOPOIOB.
3amoTHATENM TTOCTABIISIIOTCS ¢ MECTHOTO IeGEHOYHOro 3aBoja. JlobaBKa Takke ITo-
CTaBIIIETCS aBTOTpaHCIOpPTOM. [Ipom3BoicTBeHHAs 30HA OCHAIlleHAa BCEM HEOOXOIu-

MBbIM 060py,210BaHI/IeM. Hnomam) HpCAIpUATHS 03CJICHCHA.

1.2 XapakTepHuCcTHKa ChIPbEBBIX MaTepHaioB

1.2.1 Bsoxymue

Jliig u3roToBnenus GyHIaMEHTHBIX IUTUT IPUMEHSETCS NOPTIaHANeMeHT, MapKu
He ke 400, ynosnerBopsrommii TpeboBanmsm "OCT 970-41. MoryT Takxe mpuMme-
HATBCS CIENUANbHbIE BUIBI MOPTIAHIIEMEHTOB, OTBEYAOIME TPeOOBaHUAM COOTBET-
crByromux ['OCT wmu TY, B cooTBeTcTBUU € AeUCTBYIOIUMU 1Y, HHCTPYKUMUSIMHA U
YKa3aHUSAMU, PErIaMeHTHPYIOIUMY BBIOOpD U NMPUMEHEHHUE BSKYIIETO B 3aBUCHMOCTH
OT IPEIBABISEMBIX K U3JAEIUAM TpeOOBaHUM M TEXHOJIOIMYECKUX YCIOBHMA U3rOTOBJIE-
HUSL.

3anpemiaercs IPUMEHATh CIENHMaIbHbIE IEMEHTHI (IIBETHOM, Cynb(aToCTONKUH,
THIPOTeXHUIECKUH, MIacTA(UIMPOBAHHEIA, OBICTPOTBEPACIOINH), MOTOMY YTO JUIS
byHIaMEHTHBIX IUIAT CIIeHMaIbHBIE KauyecTBa 3TUX LIEMEHTOB HE MOTYT OBITH d3ddek-
THUBHO WCTIOJIB30BaHEL

IIpumeHsieMBIl LIEMEHT NOJDKEH MMETh 3aBOACKOM macmoprt. [lo mpuMeHeHus
KaX/I0 apTHUU LIEMEHTa ONPEEeNsOT CPOKH CXBaThIBaHUs, IIOCTOSHCTBO 00BEMa U ax-

THBHOCTH LICMCHTA. HOCJIe,Z[HIOIO JOIIyCKAeTCA ONIPEACIIATh YCKOPEHHBIMHA ME€TOJaMHU I10

uactpykuuu U 205-55/MCIIMXIT [15].

Jlact
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1.2.2 TobaBku

IlprmenseMBlii B JAaHHOM IIPOEKTE B KadecTBE J00aBKU CyIepIUIacTUPUKATOP
«Sika ViscoCrete-3» — 3T0 3-e IOKOJEHUE CyNepILIacTA(PUKATOPOB /it OETOHOB M Iie-
MEHTHO-TIECYaHBIX PacTBOPOB Ha OCHOBe mosmkapOokcmiaroB. [Imactudunupyronme
(MOBepXHOCTHO-AaKTUBHEIE) NOOABKM NENTHU3UPYIOUIETO IeHCTBUS PUMEHSIOT s
YIyd4IleHus y1000yKIaapIBaeMOCTH OETOHHON cMecH 0e3 yBeIHYeHUs pacxo/a IeMeH-
Ta. beToHs! ¢ 706aBKOH CynepmIacTU(GUKaTOPOB OTIMYAIOTCS BBICOKIMH BOJOPEIY LU~
PYIOIIMMHU CBOMCTBaMU, IIPEKpacHOi ya000yKIaapIBaeMOCTBIO U B TOXKE BpeMs OITH-
MaJIbHOM Kore3uel U BBICOKMM K03(h(HIMEeHTOM caMOyIUIOTHeHHS. biiarogaps moBepx-
HOCTHOH abcopOuuu M co3fjaHuio 3QdeKkTa MEeKMONEKYIIPHOTO OTTAJIKMBAHMS Ile-
MEHTHBIX YaCTHII, ¥ MapaJljIeNIbHO IIPOTEKAIOIIEMY IPOIlecCy THAPATALUH, JOCTUTAFOTCS
cllelyIollye IperMyIIecTBa BBEICHUS CyTIepIuIacTH(GUKATOPOB:

— CHJIBHBIHM 3(pPeKT caMOyIUIOTHEHHS;

—~ O4Y€Hb BBICOKHE BOJOPEAYLHPYIOIIE CBOWCTBA (Pe3yIbTaTOM SBISIETCS BBICO-
Kasl IJIOTHOCTH M NIPOYHOCTE);

— BBICOKASI PaHHSS MPOYHOCTE,

— OYEHb BBICOKAs IOJBUKHOCTH (YMEHBIIEHUE M3AePKeK Ha YKIaJKy ¥ YILIOTHe-
Hue 0eTOHHOM CMeCH),

— IOBBIIICHUE PaHHEH TIPOTHOCTH;

— YMEHBILIEHUE YCaJKH U MO3YUYeCTH;

— yMeHbllIeHUe KapOoHu3auu 6eToHa.

KonueHTpatsl cynepnnacTU(UKaTOpOB IODKHBI  OTBEYATh TpeOOBaHMAM
I"'OCT 6003-51.

Konuenrtpar cynepmiacTuuKaTopa YMEHBIIAET PacXoj lieMeHTa (IIpU CoXpaHe-
HHUY TIOJBMYKHOCTH CMECH U IIPOYHOCTH OETOHA) MM IMOBBIMIAET IIPOYHOCT U MOPO30-
CTOMKOCTB TSDKENOro OeTOHa (IIpU TOM XKe pacxojie lieMeHTa U monmxkenHoM BIT).

«Sika ViscoCrete-3» He cOmepXUT XJIOPHIOB WK OPYTUX BEILECTB, BBHI3BIBAIO-

KX KOPPO3HIO apMaTypsl. OH MOXKET UCIIONB30BaThCS 030 BCSKUX OTPaHMYEHHH IS

Jucr
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6omnee 2700 mr/n [2]. He momyckaroTcst CTOYHBIE BOJBI, COZIeprKallye XKUPhI, pACTUTEINb-
HbIe MacJia, KHCJIOTHI ¥ TOMY IIOJI00HOE.

IIpr coMHEeHUM B IPHUI'OAHOCTH BOJBI JUisi OETOHA HA Hell M Ha NMUTHEBOHM Boze
NPUTOTOBIAIOTCS KyOBl. ECii MPOYHOCTh UX Ha MUTHEBOW BOZE HE OYJIET CYLIECTBEHHO
OTJIMYATECS] OT IIPOYHOCTU KyOOB Ha IpOBepsSeMOil BOJE, TO OHA MOXET HPHUMEHITHCS

JJIA IIPUTOTOBJIICHUSE OeToHa.

1.2.5 ApmatypHas cTanb

IIpumensiemas JUIs Kene300€TOHHBIX U3AeNi apMaTypHas CTalb JO/DKHA MMETh
3aBOJICKUH cepTuduUKaT ¢ ykazanueM e€ Mapku 1 Homepa ['OCT. Ilpu oTcyTcTBUH Cep-
TU(pHKaTa HEOOXOAUMO IIPOU3BOIUTE KOHTPOJIBHEIC UCIIBITAHHUS IIPOYHOCTH CTAJIA B CO-
otBerctBuy ¢ ['OCT 1497-42.

IIpenensl TEKy4eCTH ropsiMeKaTaHOM CTaa MOTYT OBITh IMOBBIIICHBI Pa3IMIHBIMU
criocobaMyl XONOAHOW 0OpabOTKU: BOJOYEHHEM, CHIIOBOW KaTMOpPOBKOH, XONOJHBIM
CIUTIOIIBAaHUEM, CBUBAHUEM U KPYUCHUEM.

IIpuMeHeHre apMaTypHOU CTaly C IpeleioM TEeKy4deCTH WIIU IIPOYHOCTH HIDKE
OpakOBOYHOr0 MHMHHMMYyMa CTalld MapkKd, MPeIyCMOTPEHHOH IPOEKTOM, IOIYCKaeTCs
IpH YCIIOBUH Nlepecuéra TpeOyeMOoro KoJIudecTBa apMaTyphl.

B cOopHOM Xene300€TOHe MIMPOKO MNPHUMEHSIETCS apMaTypa IIepPHOIUYECKOro
npoduis, 9To OOBACHSIETCS 3HAYUTENIHLHO OOJiee BBICOKUM €€ CleIIeHHeM ¢ GETOHOM,

4yeM rJ1aKol apMaTyphl.

1.3 HomMenkaTypa npoiyKIuu

Ha 3aBojie BREITOIHSIOTCS KOHCTPYKIHUH C OOJILIIAM YHCIIOM THUIIOPAa3MEPOB U3I0-
TOBJIFICMBIX  JJIEMCHTOB, CpPCIHM KOTOPBIX BBIIIYCKarOTCA (byHI[aMeHTHBIe IIJINTHI

(Tabnuna 2):

JInct
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Tabnuna 2 — HomeHK1aTypa MpoJry KIHA

Hanverosariie Pa3zmepsr Macca, kr OGbéM, M°
POy KIMH
@JI6.12-4 1180x600x300 450 0,18
®J16.24-4 2380x600x300 930 0,37
®J18.12-3 1180x800x300 550 0,22
@JI8.24-3 2380x800x300 1150 0,46

B JaHHOM IIPOCKTC paCcCMAaTpuBacCTCA TCXHOJIOIHA U3roTOBICHUA (byH,IIaMeHTHBIX

nnut Mapky DJI8.24-3, xapakTepucTuka KOTOPHIX MpYBeieHa B Tabmuie 3.

Tabmuma 3 — Texaudeckue TpeOOBaHHUS

Mapka Pasmepsl, MM Mapka | O6BEM Pacxon OtnyckHas
m3nenus | [mana |Illupuna |Beicora | 6eTona |GeTona, M| apMaTyphl, KI' | IPOYHOCTH, %
@JI8.24-3 | 2380 300 | M400 0,46 4,29 70

[InuTEl U3rOTaBIUBAIOTCS U3 TsHKenoro 6erona (cpenueit mroTHocTH oT 2200 mo

2500 xr/mM® BKIXOYHMTENBHO) Kjacca HO MHPOYHOCTH HA CXKaTHe, YKa3aHHOIO B

tabnume 4 [1]:

Tabnuna 4 — Knacec 6eToHa 1o IpOYHOCTH Ha CXKaTHe ILUTUTHI JUIS TPYIII [0 HeCymen

CIIOCOOHOCTHU

I'pynmna no Hecyuiel crnocoOHOCTH

1

2 3

4

Kirace npoynoctr

B10

B10 B12,5

B12,5

Koadpduument Bapuanuu npoysocTd OeTOHA IO CXKATHIO B MAPTHU IS TIJIHT

BEICIIIE! KaTerOpyy KavyecTBa He JIOJDKEeH ObITh Oosee 9%.

270106.65.2016.384.00.00.113
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IIponomxenue Tabmuus 10

Ne | Ob6o3navenue | Hammenosanue craTthu KonuuecTsa Temna 1o crarhe
CTaTBH U pacueTHas QopMmylia | en. TeIlla, ell. Tera %
kJDx Ha eJl. Ipo-
Ly KIMH,
K JIx/xr
2 Pacxoj remia
0s.4 Or1=Gecs tis 21035382,5 | 12826452,7 74,5
%, O22=Gy cw tis 3204067,9 | 19536999 11,35
0>3 O2.3=Ggp Ca ti26 215913,6 131654,6 0,76
[Ipomomxenue Tabmuunl 10 1 Cu tus 3538080 2157365,9 12,54
025 Qr5=36kFD, | 1290692 | 787007 | 0,46
“(ti1-200 — toc)
Q26 =
Qa6 36007, -(1-2z)- M, 98661 60159,1 0,34
1+ i
100
Hroro B pacxoje 282211742 | 17208032,9 100
30Ha U30TEPMHUUECKON BBIIEPIKKU
3 [Ipuxoy rera
0s.1 031 =Gecs s 21035382,5 | 12826452,7 37,73
032 O3.2=Gy cw tis 3204067,9 | 1953699,9 5,75
033 03.3= Gap Ca t1-26 215913,6 131654,6 0,39
O34 3.4 =Gy Cu tus 3538080 2157365,9 6,35
Os.5 O35 =G I, 27762511,6 | 16928360,7 49,79
Hror B npuxoxe 55755955,6 | 33997533,8 100
Jlucr
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IIponomxenne Tabmumsr 10

Ne | O6o3nauenue | HaumenoBaHue cTaThu KonuyectBa Temna 1o cratbe
CTaTbU U pacueTHas popMmyna | en. Teluia, ell. Tea %
K]k Ha eJ[. Ipo-
JYKIUH,
K J[K/KT
4 Pacxon Tenna
Q1 Qs =(Ge + Gg) csw | 44837543,5 | 27339965,6 80,42
"1(1-2)6u
Q2 0s2=(Gy—Go — 2502521,1 | 1525927,5 4,49
Ge2): Cw ti1-2)6u
Os3 Q3= Gop Ca t260 452390,4 275847.8 0,81
Q4 Qis=Gycy by 3538080 21573659 6,35
Qys Qi5=3.6 k F D, 256089,6 156152,2 0,46
“(tus = too)
Quss Os6=Ge (r+ Cy - | 4169376,8 | 2542302,9 7,48
1260
Hroro B pacxone 55756001,4 | 33997561,9 100
30Ha OXJIaXKeHUA
5 IIpuxon Temra
Os.1 Os5.1 = (G, + Gg;) c5~ | 44837543,5 | 27339965,6 64,96
‘1(1-2)6u
0Os.2 052 = (G, — Gs— Gg;) | 2502521,1 | 1525927,5 3,63
Cw L(1-2)6u
Os.3 QOs.3=Gap Ca L1260 452390,4 275847,8 0,66
QOs.4 Os5.4 =Gy ey tys 3538080 2157365,9 5,13
QOs.s Oss=V, c, t, 17698089,2 | 10791517,8 25,64
Hroro B npuxone 69028624,2 | 42090624,6 100
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Oxonuanue Tadauns! 10

Ne | O6o03nauenue | HaumeHoBaHMe cTaTbu KonuuecTsa Teria o cratbe
CTaThU U pacueTHas opMylia | ex. Tema, ell. Teria %
K Jx Ha eJ. IIpo-
IyKIIHHY,
kJx/xr
6 Pacxon temna
Oes.1 Os.1 = (G: + Gg) cot,x | 27174268,8 | 16569676,1 39,4
Os.2 Os-2 = Gwocm Cy tox 11098204 676719,8 1,6
Os.3 Os.3 = Gap Ca tox 274176 167180,5 0,4
Os.4 Os.4 = Gg Cy tox 81408 49639.,0 0,12
Os.s Os5=3.6kF Do (teox | 20487,2 12492,2 0,03
- too)
Oss Os6= Guuo (¥ + Cqp - | 6642996,3 | 4050607,5 9,6
o)
Qg7 Os7=V, cyto 33725429,8 | 20564286,5 48,8
Hroro B pacxozne 69028586,5 | 4209061,6 100

3.4 KoHTponb COOMIONCHUS U PEryNUPOBaHUS PEXUMa pabOTHl TEIUIOBOM ycTa-

HOBKU

Ilpu paboTe TyHHENBHOH KaMephl HEOOXOUMO IIOJIEPXKUBAT 38JaHHBIN PEXUM

TemnoBok o6paborku. Ilap, mocTynaromuil B 30HEL KaMepbl JOJDKEH UMETh OIpeIeieH-

HYXO TEMIIEPATYPY U BJIAXXHOCTB. HGCO6J'IIO,JICHHG 9TUX IIapaMETPOB MOXKET IIPHUBECTH K

CHIDKEHHMIO KayecTBa IOTOBOH IIPOAYKIMH WJIA pa3spyIICHUIO O6pa6aTBIBaeMOI‘O Marte-

puana. OnTuManbHbIE YCIOBUS U 00paboTKH Kele300eTOHHBIX M3Aeuii B Ta0m.11.

270106.65.2016.384.00.00.113
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Tabnuua 11 — OnTrMansHBIe YCITOBHS IS 00pabOTKY jKeJle300€ TOHHBIX U3IeITHi

OneMeHnTEl Usm. ma- | Ex. | Ilpen. us- Mecro usme- | Haumenosanue | Ilepmoauusocts
pameTp | U3M | MepeHue peHus npudopa HaO IO IeHM
Ilap T °C 1o 70°C perymnsaTop TEPMOMETP
TeMIIepaTyphI 2 pasa B CMEHY
W % 90% XHMM. ra30asaIu-
3aTop
3oHa no1o0- T °C 62°C peryiasaTop TEpMOMETP HEIIPEPHIBHO
rpeBa TeMIIepaTyphl
30Ha u30- T °C 70°C peryisTop TEPMOMETP HEIPEPHIBHO
TEpPM. BbI- TeMIepaTyphl
JEPIKKH
3oHa oxJa- T °C 40°C peErysiTop TEPMOMETP HETPEPBIBHO
KICHUS TEMIIEPATyPEI

Pacyet TeMIiepaTypsl U3eNHs IO CTAAHIM TEIIIOBOH 00paboTKH

Pacder TeMiiepaTypsl NpOBOAMTCS U1 ONpeIeeHUs MaKCHMaIIbHO BO3MO)KHOM
CKOpOCTH Harpesa (Wi OXJIXKISHUS ) U3AETHsI, onpeeicHus GakTHIeCKUX TeMIepa-
TYp U3JENHUS.

Pacuer npoBOIUTCS ¢ IOMOIIBIO KPUTEPUANBHBIX YPaBHEHHH HECTAIIMOHAPHOTO
TEINIOOOMEHa OJIA 30HBI IIOAbeMa TEMIIEPaTyphl H H30TEPMUYECKON BEIIEPIKKH.

30Ha nopeMa TeMIepaTyphl.

Kpurepuit buo:

— (3.56)

27,9-0,085

Bi= 156 =1,5.

Ie o — KO3(QQUIUEHT TeIo0TAaYM U3/IeNus B 30He HarpeBa; R; — XapakTepHbIi pas-

MEpP H3OCIUA (IUI}I 15631 (A1 0505 IIPpAMOYT'OJILHOI'O CEYCHH ITOJIOBHHA MHHHUMAJIBHOI'O pas-

Mepa).

Jluct
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Kpurepuii ®ypse:
_ A _ 156

E=—— =0,0008.
c-p 2016
az-Dy
Fo=—"73 (3.57)
0,0008-3 0.34
FO_ 0’007 — Y .

rae Dy — IpoAOmKUTETbHOCTS TOAbEMa TEMIIEPaTyPhl, 4.
[To rpaduxam (puc.3) HaxomuMm Oe3pasMEpHYIO TeMIIepaTypy IOBEPXHOCTH
0,=0,48 1 o puc.4 HaxonumMm Ge3pazMepHyIo TeMIeparypy lenrpa uzngenus 0,~0,85.
TemmepaTypa MOBEPXHOCTH K KOHILY CTaIHH:
taoyn = ta-20— Gu(ti200— 11) (3.58)

taayn = 62 —0,48+62 —20)=42 °C
THE (1-2)0= toc T —2— (tus — toc) — CPEOHSISI IO BPEMEHHU TeMIIepaTypa Cpeiibl B 30He.

t1.20= 20+ % (70 — 20)=62 °C.
TeMHepaTypa ICHTpa U3J€JINUA B KOHIIC 30HbI:

t-2y= 1290~ Oy (t1-20— 1) (3.59)
ti-24= 62 —0,85-(62 —20)=26 °C.
Cpenusis Temiieparypa U3JIeNus B KOHIIE 30HbI:
ti) = 0,67 iz + 0,33 tn (3.60)
tn2 =0,67-56,3 + 0,33-42=31,5 °C.
dakTudeckas cpeHsa TeMIIepaTypa U3Iesus:
L6 = t(1-2) (3.61)
ta-26 =31,5°C.
30Ha 3anapuBaHUsL.

Kpurepuit bro:

Jucr
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o, R,

!

Ay

Bi=

27,9-0,085

Bi = 1,56 =1,5.

rae a, — Ko3(Q¢ULUKEHT TeIIO0Taul U3/eNUs B 30He.

Kputepuii @ypse:

0,0008-5
0 -
0,007

s\ J.

(3.62)

(3.63)

ITo rpadukam HaxomuTcs Oe3pasMmepHas TeMIleparypa HOBepXHOCTH &,;=0,35 u

Oe3pa3smepHas TemiepaTypa LeHTpa uzfenus d,;=0,65.

TeMnepaTypa IIOBEPXHOCTH K KOHIY 30HEIL:

ton = tus — Oni(tus — 1(1-2)0) (3.64)
20 = 70 — 0,35(70 — 62)=67 °C.
TemrepaTypa LEHTPa U3ENHs B KOHIIE 30HBI:
tay = tus— Oy1(tus — t11:2)0) (3.65)
12, =70—-0,65(70 — 62)=65 °C.
Cpenusist TEMIEPATypa U3AENKs B KOHIIE 30HBL:
t25 = 0,67 13, + 0,33 120 (3.66)
16 = 0,67-65 + 0,33-67=66 °C.
®akTHYECKas CPENHsA TEMIIEPATypa H3/IeHUsL:
faeryi = 126 (3.67)
o ns = 66°C.
Juer
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3.5 TexHOJIOTHYECKHM pacyeT TEIIIOBOM yCTaHOBKH

[eNbI0 TEXHONIOIMYECKOTo pacueTa SBISIeTCs] KOHCTPYKLIMS TEINIOBOM yCTaHOBKHY,
CXEMBI €€ 3arpy3Ku U TPpeOyeMOoro KOJMYecTBa TEIUIOBBIX YCTaHOBOK JUIs 00€CIeYeHuUs
TpeOyeMOoil IPOU3BOTUTEIEHOCTH.

Tonuuaa cTeH (KphIeK, Mojia ¥ T.J.) YCTAaHOBKM OIpeNeNsieTcs UCXOAs IpuH-
[UINAIBHON KOHCTPYKIIMUA, MaKCHMAaJIbHOH TeMIepaTypsl BHYTPH M TpeOOBaHUH K
TeMIIEpaType Ha IOBEPXHOCTH YCTaHOBKHU. Vcxos u3 TpeOoBaHM K TeXHUKE Oe3omac-
HOCTM ¥ SKOHOMHH TEIUIOHOCHTENS, TeMIleparypa Ha IIOBEPXHOCTM YCTAHOBKHM HE
noimxHa mpeBbiuaTe 40 °C. {ns ympolueHus pacdera, ero NpoBOIAT, AOIyCKas, YTO
YCIIOBHSA TEIIOOOMEHA CTallOHAPHEIE.

OmnpeneneHrie OCHOBHBIX I'€OMETPUYECKHX Pa3sMepOB YCTAaHOBKH IPOU3BOIUTCA
Ha OCHOBE HOPMATHBHBIX JIAHHBIX WJIM H3BECTHBIX II0 JIUTEPAaTYpPHBIM HCTOYHHMKAM
y/IeNBHBIX ChEMOB IIPOAYKIMH ¢ 1 M? pabouei mwiomany wim 1 M> paGouero obpema
yCTaHOBKH. J[IsI yCTaHOBOK, MMEIOLIMX CTaHIApTHBIE pa3Mephl WM BBIILYCKAeMBIX
IPOMBINIIEHHOCTEIO B TOTOBOM BHUJIE, pacdeT o0beMa pabouero IpoCcTpaHCTBa JeIaeTcs
Ha OCHOBE ITOKa3aTeleil CTeleHH 3aIl0IHEHI yCTaHOBKH IpOAyKLUEH.

[pu pa3paboTKe CXEMBI 3arpy3KHU CIEeAyeT CTPEMHUTHCS K MaKCUMalIbHOMY KO3(]-
GUIMeHTy 3arpy3Kd. 3anoJHeHue pabodyero NpoCcTpaHCTBa YCTAHOBKU U3JETHSIMHU IIPO-
U3BOJUTCS C YUETOM CIelUpuuecKux TpeOoBaHUM, IpeabsIBIIIEMBIX TEIIOBEIM U a3po-
JUHAMHYECKUM pexXuMaMu (yCTONUMBOCTD, IJIOTHOCTH, paBHOMEpHas ra3olpoHHIIae-
MOCTH, YCJIOBUS MHTEHCU(DUKAIMK [BU)KEHUS TEILUIOHOCHUTENS U T.A.). Onpenenus Ko-
JMYECTBO MaTepuasia Ui U3Jenui, OMHOBPEMEHHO 3arpy’KaeMbIX B YCTaHOBKY, U IPO-
JODKUTEIHHOCTh TETIOBOM 00padOTKU MOJCUUTHIBaeTCs TpedyeMsalit 00beM pabodero

IIPpOCTPpaHCTBa yCTAaHOBKHU JUJIA obecrieueHus 3aﬂaHHOﬁ IMPOU3BOAUTCIIEHOCTH.

Juer
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3.5.1 Pacyet xon4ecTBa Kamep U ONpeAeiieHUe UX pa3MepoB

KomuuectBo KaM€p HCIPECPBIBHOT'O JICUCTBUA OIIPEACIICTCA U3 YCIOBUA PaBCH-

CTBa IIPON3BOAUTEIILHOCTH KOHBeﬁepHOﬁ JINHAW ¥ IIPONIapOYHbIX KaMCp:

_ 60'N1(11'D

N, ,
M N-N, -k

(3.68)

rae D — muKi TemoBlaXXHOCTHOM 006paboTku, D=10 4; N — KOIM4IeCTBO U3AEIUl BXO-

JUIIAX B KaMmepy 1o anuHe, N=25 mt; N; — KOTH4ecTBO spycoB B kamepe, N;=2 1mT; k —

puTM KoHBeitepa, k=0,04 mumn.

_ 60D,
k= T (3.69)
= 008640

100000

I1 — romoBoif 00BeM BEIIycKa u3femwis, m>; Dy — 9mciao pabouux 4acoB B TOAY,
D=360-24=8640 u.

60-1-10
25.2-0,04

Kam —

KonnuecTBO KOHBEHEPHBIX JIMHUMN:

(3.70)

_ 613496-004 _
8640

K1

r7e K — pUTM KOoHBelepa, 4; Dy — 4mcio pabodux yacoB B rony; Iy — meo6xommmoe
9HUCII0 (POPMOBOK B TOJl, OIpeleNsieTcs Mo Gopmye:

11

Iy =, (3.71)
7

_ 100000
1,63

=61,3

rae I1 - 3agannas roJoBast MPOU3BOAUTEILHOCTS 10 BRITYCKY U3AeIHi, M>; Vg — 06beM
GeTOHA B M3/IEIMU Ha OJHOM (opMe, MOANOHE, BarOHETKE, M .

KonuuecTtBo I/I3I[eJII/If;I, BXOJAIIUX B KaMEPBI

Jluct
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N, = 2, (3.72)

K

rae D — UK TeIUIOBIaXHOCTHOU 00paboTKH, Uac; k — pUTM KOHBelepa, .

10

Ny =
0,04

=250 mIT.

KonuaecTBo u3enuit BXOQAMKX B oaHy kamepy Ni =250:2=125 mir.

JnuHa KaMmepsl:

N,
1, + 0.2), (3.73)

L:N,,

rie N, — 9ucio pycoB; /gy — JInHA (OPMBI-BalOHETKH.

L= 1275 (4,11 +0.2)=108.

Bricota xamepsl
H=(hs+ h,+ hy):1 + Ny(h+ hg.+ hy), (3.74)
rae /i, — BBICOTa BATOHETKH OT I'OJIOBKH pelibca JI0 Bepxa GopMBl, M; /1, — BEICOTa Pellhb-
ca, M; A, — BeJIMYMHA 3a30pa MEXIY BepXOM (OPMEBI-BArOHETKH W HU30M KOHCOJIH, M;
N, — KONH4ecTBO fApycoB; hgc — TOMIIMHA CTEHKH QOPMEI, M; hy — paccTosiHHe MEXIY
(opMaMu IIpH 3arpy3Ku U3/EHii B KaMepy, M.
OpHeHTHPOBOYHO MOXXHO IPHHATE CIeXyIoImue pasMepsl: i, =0,32 M, A, = 0.25
M, i, = 0.3 M, hg.= 0,005 M, Ay =0,05 M.
H=(0,32+0,25+0,3)-1 +2(0,17+ 0,005+ 0,05)=2 m.
IlInprHa KamMepsI:
B=by+2-s (3.75)
rae b, — IIMpHHA BarOHETKH, M; §; — PacCTOsIHUE OT (opMBI 10 cTeH, s; =0,1 M.
B =296+2-0,1=3,2 m.

I[HI/IHa 30HBI ITogOrpeBa.

N, D
= 1 + n
L= - s+ 02 7, (3.76)
L= @11+02) 2-nswm
2 10
Jluct

270106.65.2016.384.00.00.I13 =




,HJII/IHa 30HEBI HSOTepMquCKOﬁ BBLICPKKHA
N, D

L= - (Ip+ 0.2) =2,
u Nﬂ ((j) ) D

L= (411+02) 2 =530 m.
2 10
JUTHA 30HBI OXJIaXICHUS

N,

D
1
v s+ 0.2

0ox
D}

Lox =

Lo = 12 (4,11 +0,2)2 =2155m.
2 10

(3.77)

(3.78)

[locne ompepeneHus JUIMH 30H MOAbEMa TeMIIEpaTypbl, W30TEPMUICCKON BHI-

ACPKKNA U OXJIAXKACHUA MJIMHA 30H YCTAaHaBJIMBACTCHA KpaTHOfI 6HH)I(8.I>1HICMY nejaomy

KOJNU9IECTBY (DOPM.

N, — KOIUYECTBO U3JEIUN B 30HE NTONOTpeBa, NV, = 40 T,

Nys — KOMTUYIECTBO U3LENNI B 30HE U30TEPMHUYECKON BBIJIEPKKH, N,; = 60 1T,

Nox — KOTMYECTBO U3JIeIUi B 30HE OXJIaxXaeHusa, N,, = 20 mIT.

Pa6ouunii 06beM Kamepsl:

CymmapHas macca OeToHa U3AETHiA, BXOAAIINX B Kamepy:

O0OBbeM BArOHETKH:

Ve=L B H, (3.79)
Ve =108-3,2:2=691,2 m>.
CymmMapHEBIi 00beM OeToHa U3IENNiA, BXOIIIINX B KaMepy:
Ve = Ni V5 (380)
Ve =125°1,63=204 m>.
G5K = V5,< P, (3.81)
Ge =204-2510 = 512040 xr.
Ver = Gy/py, (3.82)
Ver =1900/7800=0,24 m>.
CyMMapHBIi 00beM GopM U3AeTui, HaXONAIINXCS B Kamepe:
Vo =Vp Ny, (3.83)
Jluct
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rae V1 — o6bem dopmsl, Vg, =0,06 v°.
Vp =0,06-125=7,5 m>.
CreneHb 3aI10THEHHUS KaMepBl OETOHOM H3JeNUH:

_ Vs _ 204
"y "ol

K

0,3.

CrenieHb 3all0JIHEHUS KaMepsl (hopMaMU ¥ BarOHETKaMU:

V2547,
qK - VK )
g0 = 0,24-25+17,5 ~0,02.
691,2
[Tpou3BOIUTENHHOCTD KaMEPHI B IO
a) 10 U3JIeTUIM
H Dz ) Nl
Kl D
8640 -125
w1 = ———=1080000.
10
0) o o6bemy GeToHa
De ) V6K
I, D
40 -

K

(3.84)

(3.85)

(3.86)

(3.87)

Tpe6yeMoe KOJIMYCCTBO KaM€Ep, IJIs BBLINIOJIHCHUS 3aJaHHOU ITPONU3BOJUTCIIBHO-

CTH:
Nean = H/HK;

_ 100000 _
176256

0,56 =~

3.5.2 MarepuranbHsbIi 6ataHc KaMephl

1. 3oHa mozorpesa (IoagbeMa TEMIIEPATyPBI).

IlocTynaer maTepuaia B Kamepy, Kr:

(3.88)

270106.65.2016.384.00.00.I13
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— cyxux BemectB G, = Vg - Geg

— BOJbI 3aTBOpeHus Gy, = Vi, - G,

— metasuia dopMm G, =25V p+N; Vg p

— apMaTypsl U 3aKkIafsbIX getaledl Ggp = Gae * Ve

Bcero: 938844.

[TocTymaet B 30Hy U30TEPMUUECKOMN BBIIEPKKHU, KT

— cyxux BemectB G,=794988;

— MmeTaiia gopm G,=105300;

— apMaTypsl U 3aKIaJHbIX aetanei G,,~14280.
Bcero:938844.
2. 30Ha U30TEPMUYECKOMN BBIOEPKKH, KT
IToctynaer u3 30HBI IOAOTPEBA!

— cyxux BeiecTB G,=794988;

— rurpockonuyeckoi Biaru G,=24276;

— metasuia popm Gu=105300;

— apMaTypbl ¥ 3aKIaaHBIX Aetaneil Gq,,=14280.
Bcero:938844.
IlocTynaeT B 30Hy OXJIaXEHU, KT

— cyxux BemectB G:=794988;

— metauia gopm G,=105300;

— apMaTyphl ¥ 3aKIaHBIX geTanei G,,~=14280;

(3.89)
G, = 204-3897=794688.
(3.90)
Gy =204-119=24276.
(3.91)
G, =25-0,24-7800+125 0,06 -7800=105300.
(3.92)
Gqp = 70-204=14280.
— TUTPOCKONTMYECKOM BJIard (¢ yueToM KoHzaeHcaTa) (7,=24276;
— rurpockonudeckoit Bnaru Gy, = Gy, — Gg. — Gy, (3.93)
Gy = 24276 — 13770 — 1456,6=9049,4;
— BOJIa, Iepeleimas B Tuapathyto Biary Ge, = G - Vi (3.94)
JNuct
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Gq. = 67,5:204=13770;
G,-a,

w

— ucnapusLascs Boga G, = 100

rae a; — % ucnapuBLiercs BOApL B 30He, a; = 6%.

_ 24276-6
100

Ggu = 145 6,6 .

Bcero: 938844.

3. 30Ha OXJIAKICHUS.

[TocTymaeT U3 30HBI U30TEPMUUECKON BBIIEPIKKH, KT

— cyxoro 6etoHa Gg, = G, + G, (3.95)
Gso = 794988+13770=808758;
— rurpockonuyeckou snaru G,,,=9049 4;
— metaiia opm G,=105300;
— apMaTypsl U 3aKNaaHbIX fgeTtaneid Gq,=14280.
Bcero: 937387.,4.
BrIxoauT U3 KaMepkl, KT
— cyxoro 6erona G5,=808758;
— OCTaTOYHAas Bllara M3IeINi;
Guoemn=Gy— Goo— _@M (3 96)
100
Guoen=24276-13770- 2212 0(06 +10) _ 61,845
— Mmetaiuia opm G,=105300;
— apMaTyphl ¥ 3aKIagubIX getaneid G,,~14280;
Gw ) a3
— ucnapsercs Boga Gy, = 100 (3.97)
G = 2227610 2427.6,
100
rne az — % ucnapuBlIetcs BiIard B 30He, az = 10 %.
Bceero: 937387,4.
Juct
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4 ABTOMATHU3ALIAA

Ipu TermnoBoii 06paboTKe aBTOMAaTHKa HCIIONB3YETCs IIOKA B BUJE JAMCTAHIHU-
OHHOIO M aBTOMAaTHYECKOI'0 KOHTPOIS TeMIIepatypsl (B Kamepe Wi OeTOHE), Biak-
HOCTH Cpejibl, AaBJICHHUS Iapa, ero pacxojaa U Ip., a TAKKE aBTOMATHYECKOro ynpas-
JIEHUs U peryIMpOBaHus TEMIIEPATYPHOTO peXHUMa TEIUIoBOH 06paboTku, Ginaroxaps
YyeMy IOBBIIIAETCS KA4eCTBO M3AENUN U JIOCTUIAeTCsl CYIIECTBEHHAs SKOHOMHS WM
JPYTOTO TEIIOHOCHUTEIA.

JIMCTaHUUOHHBIA KOHTPOJIh TEMIIEPaTypHOTO peXUMa B KaMmepe TBepAEeHHUs
oCyHiecTBIseTCs JTHOO0 Ha OIM3KOM pacCTOSIHUM OT Hee, OOBIYHO IPHY MOMOIIMA MaHO-
METPUYECKUX TEPMOMETPOB C TEPMOJATYHKOM, IIOMELIEHHBIM BHYTPU KaMepHl, 100
Ha 3HAYUTEIHLHOM PACCTOSHUU OT KaMmep, Ha IeHTPalbHOM IIyjbTe. Bo BTOpoM ciy-
Jae, yTo Oojiee yHOOHO, MPUMEHSIOTCS IEKTPUYECKUE CHUCTEMBI Ul PEerucTpaluu
TeMIIepaTypsl B KaMepe — TEPMOMETPHl COIPOTUBICHUS - TEPMOIIapkh.

ViMeeTcs psig CUCTEM aBTOMAaTHYECKOTO peryjMpoBaHUs I1apaMEeTPOB TEILIOBOH
06pabotku. CHCTEMBI aBTOMATUKH JJIS PEryJIHpOBaHUs TEMIIEPATypHOTO PeXuMa Co-
CTOST, KaK IIPaBMJIO, U3 YYBCTBUTEIBHOIO BJIEMEHTA — AaTUhKa, U3Mepsioumero dhak-
THYECKYIO TeMIlepaTypy (B kKamepe, 0eTOHE); IPOrpaMMHOI0 YCTPOMCTBa — 3aaTIrKa
TEMIIEPATyphl IO MPHHATOMY PEXHUMY TEILIOBOH 00pabOTKH; 3JIEKTPOHHOTO PeryIls-
TOpAa; UCIIOTHUTEIHFHOI'O MEXaHU3Ma.

B kauecTBe MCIONHUTEIHHOIO MEXaHNU3Ma IIPUMEHSIOTCS 3JIEKTPOITHEBMATHYe-
CKHE KJIallaHbl W 3JIEKTPOMArHWTHBIE BEHTUJIHW, PEeryJIHpyIoIlue Iojady mapa, Mar-
HUTHBIE ITyCKaTelXd U CEpBOJBUraTENH, BKIIOYAIONIME I04ady Hapa U OTCOC BO3AyXa
U3 KaMepbl IIPU UX OCTHIBAaHUH.

s maBHOrO peryiMpOBaHUs TEeMIlepaTypbl IPUMEHSIOTCS HMITYJIBCHBIE pe-
TYJSTOPBI HEMPSIMOTO AeHCTBUA. B MX KOMIIIEKT MOMUMO MEPEUUCTEHHBIX JIEMEHTOB
aBTOMATHKH, BXOJIUT €Ille UMITYJIbCHBINA 3a/1aTyuK, o0ecneunBarouii peryIupoBaHue
TeMIIePaTyphl C yIpyroi oOpaTHOM CBA3BIO (TaK Ha3BIBAEMOE M30JIPOMHOE PEryIupo-

BaHUE).
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B mpoliecce MHXEHEPHOTO aHANU3a M IPOEKTUPOBAHUS MPUMEHSAIOT CTPYKTYp-
Hble, GYHKIFIOHATIBHBIE ¥ IPUHLIUIIMAIBHBIE CXEMbl aBTOMATH3UPOBAHHOIO KOHTPOJIS

PETryIUpOBaHuUs TEMIEPATYPBL
4.1 dyskuoHanbHas cxeMa KOHTPOJIS U PEryJIUPOBAHUS TEMIIEPATy PhI

DyHKIMOHATBHON CXeMO#l aBTOMAaTH3alMU HA3BIBAIOT CXEMY, OTOOPaXKAIOIIYIO
(GYHKUMOHANBHEIE CBSI3U MEXIY YIPaBISeMBIM TEXHOJOTUYECKUM IMPOIECCOM U Cpell-
CTBaMU aBTOMATHKHU.

DyHKIMOHATBHAS CXeMa MpefHa3HaYeHa ISl OTOOpaKeHUs TEXHUYECKUX pellre-
HUHl IO aBTOMATH3allly, SBISETCS OJHUM K3 OCHOBHBIX NPOEKTHBIX HOKYMEHTOB M
CpPEIICTBOM OOIIEHUs TEXHOJOIOB CO CIEIUMAINCTaMU 10 MEXaHW3allMd ¥ aBTOMAaTH3a-
IIMH CTPOHUTENEHOTO IPOM3BOJCTBA.

Ilpu paspaboTke GyHKIHOHAIBHOM CXEMBI OTIPEIeIISIOT:

1) ocHOBHBIE IPUHIUIIBI KOHTPOJISI U YIIPaBIEHUS TEXHOJIOTHYECKUM MPOIIECCOM;

2) MecTa yCTaHOBKU JAaTYUKOB M UCHOJNHUTEIBHBIX MEXaHH3MOB Ha TEXHOJOIH-
YECKOM 000pYIOBaHHUH;

3) npubopkI cUCTEM aBTOMAaTH3aIlUY;

4) pyHKIIMOHABHBIE CBSA3H MPUOOPOB CHCTEM aBTOMATHU3ALIUY,

5) BUJBI DHEPIUU JUI Nepefadd MHQopMaluy Mexay HpuOopaMd U UCIOIHH-

TEJNbHBIMUA MEXaHU3MaMHU;

6) pasMetieHre IpruOOPOB CUCTEM aBTOMATUKH;

7) METOIBI KOHTPOJIS ¥ 3aKOHBI YIIPABIICHHUS 110 KAKIOMY M3 [IapaMeTPOB TEXHO-
JIOTUYECKOTO TIpoIiecca;

8) cpencTBa aBTOMAaTH4ECKON 3aIIUTHI U OIOKUPOBKU CXEM YIIpaBJICHHs O Iie-
pexoJia B pexXUM IUCTAaHIIHOHHOIO YIIPABIEHUS U T. II.

KpOMC TOr0, II0 MECTY YCTaHaBJINBACTCA HH(prBOﬁ WHAUKATOPp TeMIIEpaTypEl, OH

IIoKaseIBaeT TeMieparypy TBO.
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4.2 CTpyKTypHas cxeMa KOHTPOJA U PErYIUPOBaHUs TEMIIEPATy PhI

CrpyKTypHO#M CXeMOI Ha3BIBAIOT CXEMY, OIPEAECTIAIOIIYI0 OCHOBHBIE YaCTU CUCTE-
MBI aBTOMATH3aIUHN U MX B3aUMOCBS3H.
CTpyKTypHass cxema CHCTeMbl aBTOMATHYECKOTO PeryjHpOBaHMs ONHOTO KaHaiia

TeMIIepaTypsl IPU peryJIMpOBaHUM TeMIlepaTyphl IpUBEICHa Ha PUCYHKE 2.

i
Eaa Q T
—{ Ap N3 oy 5

N

1

Tsan — 32JaHHAS 110 3aKOHY PETyJIMPOBAHUS TEMIIEPATYPA, Trex — TEKYINAS TEMIIE-
parypa TBO, Q — pacxop napa, F — BHemHue Bo3aeiicTBUS

Pucynok 2 — CtpykTypHas cxema

B cxeme snemeHT cpaBHeHus JC, 3aparomue 30, yCHWINTEIbHBIE YO M KOppeK-
TUpYIOLINE 3JIEMEHTHl CBEAEHBI B OOUH — ABroMaTuueckuil Perynstop (AP) — coBpe-
MEHHBIE MUKPOIIPOLIECCOPHBIE PEryNaTopsl (pyHKIMU OOBETMHEHHBIX 3JIEMEHTOB BBI-
HONHAIOT IporpaMMHo. OY — 00bekT ynpasienus (temmeparypa TBO), 3 — ucmosn-
HAIOIIUH 2JIeMEHT (BEeHTHUIIbHAs 3aIBIKKa), [ — maTuuk (Tepmomnapa). Takxke mporpam-
MHO peanu3yeTcs TpeOyeMbIM 3aKOH PerylHpOBaHHS — 3aBHCHMOCTH YIIPABIISIOLIETO
napamerpa, pacxoza napa Q or pazHoctu texyelt Tre, 1 3amanuon Tsy, TEMIIEPATYD.

s npeobpa3oBaHusl U3MEHEHUS COIPOTHUBIIEHHS B TOK WM HaIpsHKEHHE TEPMO-
COIIPOTHBIIEHUS ITOIKIIOYAIOTCA B U3MEPUTENBHYIO cXeMy. OOBIMHO UCIIONB3YETCs TPeX-
WIX YETHIPEX-IIPOBOIHAS CXEMBI OJKITIOUEHHS, 00eCTIeYNBAOIIAS TIOBBIIIICHHE TOYHOCTH

I/ISMepeHI/If;I 3a CHCT pa3acICHus U3MEPUTEILHOTO TOKAa W TOKa IMUTaHUA TCPMOCOIIPOTHB-

JICHHA.
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4.3 IlpuHIMnuagbHas CXeMa KOHTPOJISL M peryIMpOBaHUs TEMIIEPATyPbl

IIpuHnunuaneHas cxeMa OIpeAeNsieT MOJIHBIM COCTaB 3JIEMEHTOB CUCTEMBI U CBSI-
3€M MEXy HUMU.

[IpyHuMaeM peBepcUBHBIA siekTporpuBoa Tuma VM?2/120, ynpaenstommii
NapOBOH 3aJBHKKOH B peKHUME OTKPBITO/3aKPBITO.

B xagecTBe MHUKpPOIPOLIECCOPHOIO PEryNaTOpa IPUHUMAEM MHOTOKaHaJBHBIN pe-
rynsatop «Tepmo/lat» Ilepmckoro npeanpustus “Cucremsl Kontpons™ [22], momycka-
IOIIUI UCITOIB30BaHUE B KAYECTBE JATYUKOB KaK TEPMOIIap, TaK M TEPMOCOIIPOTHBICHUI.

Homenxnatypa mnpubopos cepun «Tepmo/lat» Biimowaer 1...16 kanaapHBIE
IpHOOPEI C apXUBHOM 3aIUCHI0, HUPPOBOH M rpadUIecKOM MH/IMKALIUel, CBA3BIO C IIep-
COHAJIBHBIM KOMIIBIOTEPOM H IIp.

Bces cucrema cHab)keHa CHUTHaANM3alUed U B TOM CiTydae, eCIi IIPOU30MIeT Ypes-
BEIYA{HOE IIPOMCUIECTBHE, aBTOMAT HE3aMEIUIUTENBHO IOJAaCT CBETOBOH M 3BYKOBOI
CHTHAJI ¥ aBTOMATHYECKH BBIKJIIOUUT IIMTAHWE CUCTEMBI WUJIM HOIBITACTCS IEPEBECTH

cucTeMy B 0€30IaCHBINA PEXKHM.
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5 OPTAHM3 ALV U ITTNIAHHPOBAHME

5.1 PASPABOTKA CXEMbI TEXHOJIOTMTYECKOI'O ITPOLIECCA

ITpu IpOEKTUPOBAHUY OPTaHU3AIUH TEXHOIOTHYECKUX IPOLECCOB U3TOTOBJICHUS
COOPHBIX KeIe300eTOHHBIX M3/IeNNi He0OXOIUMO HpekKJie BCEro BEIOpAaTh paldoHAb-
HEIH coco0 MPOU3BOJICTBA U pa3paboTaTh TEXHOIOTHYECKYIO CXeMY IIPOLIECCa, a 3aTeM
BBIOpATh TEXHOIOTMYECKHUE CIIOCOOBI M3rOTOBIECHUS M3JENNN, OCHOBHOE TEXHOJIOIHYE-
CKoe 000pyIOBaHHe, PEeXKIMbI HOPMOBaHUS U TEINIOBOI 00pabOTKH U T. 1.

ITpy MpOEeKTUPOBAHUY TEXHOJIOIMYECKHX IPOLIECCOB UCXOMHBIMM JaHHLIMU SB-
JSIFOTCS: HOMEHKIIAaTypa H3eluii, 00heM BBIITyCKa B FOJ U3AEIUN KaXKI0r0 HauMEHOBa-
HUS ¥ THITOpa3Mepa, TeXHUUECKHe YCIOBHUS Ha X U3TOTOBIIEHME, COCTaBBl OETOHA, pe-
’KMMBI TEIJIOBOM 00pabOTKH U ApyTHE JaHHEIE.

[Ipy TEXHOJNIOTUYECKOM MPOEKTHPOBAHUM HEOOXOIUMO PYKOBOJICTBOBATHCS HOD-
MaTHBHBEIMH U CIIPaBOYHBIMK MarepualaMi. TeXHOIOIMYeCKOoe MPOEeKTUPOBaHUE IPO-
M3BOAUTCS B TAKOM MOCIEI0BATENbHOCTH:

1. PazpaboTka TeXHOIOTrH4eCKON CXeMbl U3TOTOBIEHUS U3AEHHM M CXEMBI TEXHO-
JOTMYecKux mporeccoB. IIpu aToM BRIOHPatOT CIIOCOOBI MPOM3BOACTBA, TEXHOJIOTAYE-
CKYIO CTPYKTYPY OTHEJIBHEIX IPOLIECCOB, COAEpKaHUE COCTABOB U IOCIENOBATENBHOCTD
BBITIOJTHEHHS OTlepaIiii, TUIIBI MallliH U 000pyIOBaHMUS.

2. PacyeT mpouW3BOACTBEHHBIX ONEpalldii M OTIACNBHBIX TEXHOJOTHYECKHUX IIpO-
meccoB. Ha aToM 3Tame ompesensioT OCHOBHEIE pacdeTHbIE BEJIMYUHBL: TPYAOEMKOCTD,
MaTepuansl ¥ 000pyOBaHUe, PECYpPChI IS BEITIOIHEHUSI ONlepaIiii, TEXHOJIOTHYECKOT0
mpollecca, yCTaHABINBAIOT ONTUMANIBHEIE B3aUMOCBSI3H MEXIY OCHOBHBIMH DJIEMEHTa-
MU Tiporiecca (paboyuMu MallMHAMH U [p.), ONPEAeNIoT HeoOXOAMMOE OCHAHIeHUE
JIMHUN 000pyAOBaHUEM U NPO(decCHOHATBFHO-KBATU(UKAIIMOHHEIM COCTaBOM pabouuX.

3. Pacuer mapaMeTpoB TeXHONOTWYECKOM JUHUM. OUpenenstoT NpoCTpaHCTBEH-
HYIO KOMIIOHOBKY 000pYZOBaHUS, paCCTaHOBKY PabOUuMX 110 TEXHOJOTHYECKUM ITOCTaM,

YCTaHaBJIMBAIOT IIPOEKTHBIE II0KA3aTelI! MPOIECCOB, onpeAersiomue 3p(eKTHBHOCTE;
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IIPU 3TOM PacCMaTPUBAIOT HECKOJIBKO BAPHAHTOB, a 3aTeM METOIOM IIOCIEeI0BATEIBHO-
IO COIIOCTaBJICHUS TEXHIUUECKOH U 9KOHOMHUYECKON CTOPOH IIPOEKTHPYEMOTro mpouecca
Ha OCHOBE WX 3(P()EKTHUBHOCTH BHIOMPAIOT HAWIYYNIMA BapHaHT. |eXHOJIOTHYECKHIA
IPOIIECC M3TOTOBJICHUS U3ENUl JOIKeH OBITH 3allpOEKTUPOBAH ¢ Hauboliee MONHBIM
UCIIONIb30BaHUEM BCEX TEXHHYECKMX BO3MOXHOCTEH OOOpYyIOBaHUS IIPH HAaHMMEHBIINX
3aTpaTax BpeMEHM M HauMeHblleil cebecToumocT u3fenuil. DPpPeKTUBHOCTS U peHTa-
OeNBHOCTh TEXHOJIOTMYECKOI0 Ipollecca ONPENesaioT 0 COCTABIIIONIMM ero dIeMeH-
TaM Ha BCeX dTallax NPOEeKTUPOBAHUS.

4. CocTaBlieHHE TEXHOJIOTMYECKUX KapT. JJIs ompeleneHuss ONTUMAIBHON IMpo-
JNOJDKUATENBHOCTH TEXHOJIOIMUYECKUX IIUKIIOB U Oomepaluii 1enecoodpa3Ho UCIOIb30BaTh
rpadoaHanUTUYECKUl METON, OCHOBAaHHBIN Ha IIOCTPOCHUHU IOOTIEPALMOHHBIX rpadu-
KOB ¥ LuKiorpaMm. IIpuHumas KonudecTBO pabounx U CPOKHU IUIS BBIIOJTHEHHUS TEXHO-
JIOTMYECKUX OIEepalMil 10 II0CTaM, yCTaHaBIMBAIOT BO3MOXKHOE COBMeIIeHUe (BO Bpe-
MEHH) OIlepalliii ¥ COOTBETCTBYIOLIYIO €My MPOIODKUTENBHOCTh IuKIa. [Ipu 3amau-
HOM 00BEME BBIIYCKAa M3JENUi 00eCHeurBalOT COOTBETCTBHE JJIEMEHTHOIO IMKIA C

IIPONU3BOJACTBEHHBIM PUTMOM BBIILYCKa IIPOAYKITHH.

Ecnu 3amATOCTE pabodux B 3JIEMEHTHBIX MPOIEcCcaX OKA3BIBAETCS HEMOIHOM, TO
pa3pabarTeiBalOT MOONEPAIMOHHBIN IrpaduK TEXHOIOTUYECKOro MpoLecca i aHaIu3upy-
IOT 3aHATOCTh PA0OYNX ¥ OCHOBHOTO 00OPYIOBAHMS.

Ipu paspaboTke CXeMBI TEXHOJOTIHYECKOro Mpoliecca HeOOXOAMMO PaCUJIEHHTh
TEXHOJIOTHYECKOH IIPOLIECC Ha COCTABIIAIONINE U ONPENIENUTh YIACTHUKOB (pabodmx),
uX IpoeCcCuu U paspsabl.

CocTaBuM JeTaIM3UPOBAHHYIO CXEMy TEXHOJOTHYECKOTO IMpolecca Ui JTHHUU

10 U3TOTOBJIEHUIO AT Tadmuma 12.
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Tabnuua 12 — IoonepanroHHbIH rpaduK TEXHOIOTHYECKOTO IpoLecca

Ornepanus O6opynoBanue | Pabouue Tpynoemxocts, | Jnurens-
3 npodeccus, yel | Yell-MHH HOCTh, MUH
g paspsiz
=)
1-1 pacnamy6- | B pyunyro beronmuk, 3 | 2 4 2
Ka IIepBOH
(hopMBI
1-2 ctponoBka | MocTtoBoii Takenaxnawmk, | 1 0,5 0,5
byHIaMEHTHOH | KpaH 3
TUTATEHI
1-3 mepem eme- | MocToBoit beronmuxk, 3 | 1 1 1
HUE IUMTHI U3 | KpaH
dbopMy B 30HY
CKJIaIAPOBAHUS
TOTOBEIX M3Je-
JIH
1-4 pacTpo- | MocToBoi Taxenaxunk, | 1 0,5 0,5
moBka ¢yHOa- | KpaH 3
MEHTHOH IHU-
THI
Onepamuu ¢ 1-2 no 1-4 BemomnHsroTCA eie 3 pasa, T.K. B HEPBOH (HopMe HAXOIUTCS HETHIPE
TUIATBHI
1-5 pacnmany6- | B pyunyio beronmuk, 3 | 2 4 2
Ka BTOpOH
bopMeI
1-6 ctpomoBka | MocToBoOi Takemaxunk, | 1 0,5 0,5
ILTATEI KpaH 3
1-7 mepememie- | MocroBoii beronmux, 3 1 1,5 1,5
HUE IUMMTHI M3 | KpaH
dbopMy B 30HY
CKIIaIUPOBAHUS
TOTOBBIX H3JIe-
b10%078
1-8 pactpo- | MocTtoBoit Takenaxuuk, | 1 0,5 0,5
IIOBKA IUJIUTEI KpaH 3
§
© | Omnepamuu ¢ 1-6 mo 1-8 BemonHsIOTCS eme 3 pasa, T.K. BO BTOPOH (Gopme HAXOIUTCS YETHIPE
E IUIATEI
§ 1-9 pacmany6- | B pyunyio beronmuxk, 3 | 2 4 2
A1 ka TpeThel
— | dopmbr
1-10 cTpo- | MocroBoit Takenaxuuk, | 1 0,5 0,5
IIOBKA [ITUTHI KpaH 3
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Oxonuanue Tadmuie! 12

Onepanus ObopynoBanne | Paboune Tpynoem- Jnurens-
3 npodeccus, yenr | KOCTh, HOCTb, MHUH
o paspsn Ye-MHH
)
&,
=
4-2 moarotoBka | bBeromoykiaz- beronmuxk, 5 1 3 3
° OETOHOYKIIAMUHMKA | YHK
=
=
<
g
a 4-3 yxmanka ©Oe- | bBeronoyxian- beronmux, 5 2 5 2,5
©' | TOHHOMU cMecH YUK,
o
ﬁ.'
5-1 yxmanka u3o- | Pasmorumk beronmuk, 5 1 2 2
< | TEPMHYECKOIO HU30TEpMUYE-
B | uexna CKOTI'O uexJjia
)
ts)
<
2
O
o
é 5-3 cuarue u30- | PasMmorumk beronmuk, 5 1 1,5 1,5
5 TEPMHYECKOTO H30TEpMHUYEC-
&= | gexma CKOTO yexJya
vy
6-1 Ocmotp, | B pyunyro beronmuk, 3 1 3 3
MapKHpOBKa
g
B 6-2 morpy3ka u3- | INTa0eNHpOB- TaxenaxHuk, 3 1 5 5
a Jenuii B mradens UK
S¢
el

5.2 Iluxnorpamma paboTel TEXHOIOTMYECKOH JIMHUH

LII/IKJIOI'paMMa HaCeT HariisiAHoOe IIPEACTaBIICHUE O COITACOBAHHOCTH BPECMCHM BBI-

IIOJIHECHHA OTACIIBHBIX onepauuﬁ. Ha HUKJIOIrpaMMe 110 OCH OpAWHAaT OTKIaJIBIBAIOT BpE-

Msl, B MHHYTaX, II0 OCH a6cuncc — pacCCTOsIHUE B METpaX.

I'lo IIUKJIorpaMMe BUIHO, 4YTO MallliHa 1 HaynHaer pa60Ty oCJIC TOro, KakK Apy-

ras MalllMHa IOJTOTOBMIIA JUIsS Hee PPOHT paboT, HanpuMep, YKIaAKy OETOHHOM cMeCH

BO3MOXHO Ha4YUHaTh ITOCJIC TOI'0, KaK YCTaHOBJICHA IIOATIOTOBJICHHAA q)opMa. I_II/IKJIO-

IrpaMMa OTpa>xa€T B3aUMHOE COTIaCOBAHHE pa6OTBI MalIuH @OpMOBO‘IHOTO nexa u 00-

CIIYKHBAOINX MAlIVH.
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Jluet

81




LlukiorpaMma CTPOUTECS Ha IJIMTENBHOCTD TOJIBKO OJHOIO ITUKIIA (B HAIIIEM CITy-
yae KOHBeepHas TeXHOJOHUA, IUKI JuTces 1 cytku). Ha nukinorpamme npoekuus Jiro-
OoM NUHUM Ha OCh t €CTh MPOJIOJKUTENLHOCTD BBIITOJHEHUS OIIEPALiH, TPOEKIHS JIf0-
00 NWHMH Ha OChb S —IIepeMelleHHe MAaIlWHBl IIPU BBHINOJHEHHH ONEpalMh. YTIOJ
HAKJIOHA JINHUK a0CIUCC — CKOPOCTh TepeMertennss ManiHbel. CKOpOCTh MepeMeleH s

KpaHa HaxoauTcs B npeaenax 20...80 m/muH.
5.3 Omnpenenenre ypoBHeH MexaHU3allMH U aBTOMAaTH3aLUN

VY poBeHb MEXaHU3aLUY — JOJI B 001IeM TeXHOJOTHYECKOM IIpollecce Omepalui,
BBIITONIHAEMBIX IIPU IOMOIIY MEXaHU3MOB, OIlpesieNsieTcs o popMmyIie:
yM = ZZi-ki-ni-IOO%/(}Zn) ) (51)
rie Z — XapaKTepUCTHKa BHJIa MeXaHu3aluu onepanuy; 7 =0 — onepauus He MeXaHU-
310BaHasl (BBINOJHAETCS 0€3 NPUCIOCOOICHUS MU C TIOMOIIBI0 PYYHOIO HHCTPYMEH-
Ta); Z = 1 — omepanys BBIIONHAETCS IPU IOMOIIM MAIIUHBI PYYHOTO JeHcTBUA (HE
YMEIOIEN MEXaHUYECKOr0, NEKTPUYECKOr0 MM MHOTO MOAOOHOro mpuBona); Z =2 —
oIepauys BBINOJHIETCS IIPH IOMOIIM MEXaHU3WPOBAHHON MAaIlIMHBI (MMEIOLIEeH 3JIeK-
TpUYECKUH WM MHOM MomoOHOro mpuBoz, HO TpeOyromui pydyHoro tpynaa); Z =3 —
oIepauys BBINOIHAETCS IPU IOMOIIY MEXaHU3UPOBAHHON MAIUHBI (MMEIOUICH DIeK-
TPUYECKUH MIIM WHOW MOJOOHOr0 NpHUBOJ, U He TPeOYIOIUN PYyYHOTO TPY/Ia) WIIH HpH
nomolny aBromara; K — xoahdpummeHT crenenn Mexanuzanun onepanuii; K=1 — onepa-
U MeXaHU3upoBaHa NoiaHocTeIo; K=0,5 — onepanus MexaHu3upoBaHa YaCTUYHO; N =
KOJIM4YECTBO OIlepaIUil.
YpoBeHb aBTOMAaTH3allMU — JOJIS B 0OIEM TEXHOJOTHUYECKOM Ipollecce olepa-
(W}, BBIIOJIHAEMBIX IIPY IIOMOIIY aBTOMATHYECKUX U I10JIyaBTOMAaTUYECKUX YCTPOUCTB,
arperatos M JIMHUH, OIIpenensercs o Gopmye:
Va=22kin;-100%/(1,5-Zn) , (5.2)
rae 7’ — xapakTepucCTuKa aBromartusanuu; Z’ =0 — omepanus HE aBTOMATH3MpPOBaHa

(onepauml, MCXaHU3UMPOBaHHAs IOJHOCTBIO WJIM YaCTUYHO, WK BBIINOJIHACTCA BpYy4Y-

JIuct
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Oxonuanue Ta0aunEl 13

Ne HammenoBanue oneparuu Z k n Zkn
n/m
1.6 YcTaHoBKa 3aKJIaqHBIX YacTel 0 - 1 0
1.7 3axpeITHE OOPTOB 1 1 1 0
1.8 3aKphITHE 3aMKOB 1 - 1 0
1.9 VYxnagka OeTOHHOH cMecH 3 0,5 1 1,5
1.11 VYitoTHeHHE OETOHHOM CMecH 3 1 1 3
1.12 TepmoobpaboTka 3 1 1 3
1.13 OcMoTp, MapKupoBKa 0 - 1 0
1.14 Peska apmaTypsl 2 1 | 2
Htoro 14 17,5
2. TpancnopTHBIE OIIEpaAllK U IPOYKE ONEepaLlu
2.1 Crponoska u3nenuit 2 | 1 2
2.2 PacctporioBka usnenuit 2 1 1 2
23 TpancnopTHpoBaHue U3AEINN KpaHOM 3 1 1 3
24 [Tomaya GeTona k mocty GpopmMoBaHus 3 1 1 3
2.5 3arpy3ka OeTOHOYKJIaTIHKa 3 1 1 3
2.6 VY6opxa 0TX0JI0B B KOHTEHHEPHI 0 - 1 0
2.7 OmnopoxHEeHnEe KOHTEHHEPOB ¢ OTXOAaMH B TPAHC- 0 - 1 0
IIOPTHBIE CPE/ICTBA
2.8 BriBo3 oTx010B 3 1 0,1 0,3
Hroro 7,1 13,3
Bceero 21,1 30,8

ITo hopMyIie ypoBHS MeXaHU3AIUH IS PacCMaTPUBAEMON JIMHUY:

V. =30,8-100/(3-21,1) = 50 %.
st GOpMOBOYHBIX ITOCTOB:
Vu=17,5-100/(3-14) = 42%.
Jns TpaHCTIOPTHBIX OIlepaluii:

Yy = 13,3-100/(3:7,1) = 62 %.

Taxum 00pa3oMm, B LETOM ypOBEHb MEXaHHU3AIlMH YAOBIETBOPAET TPeOOBAHMAM
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paboTaTh TEXHOJIOTHIECKYIO CXeMy IpoIlecca, a 3aTeM BEIOpATh TEXHOJIOTUYECKHIE CIIOCO-
Obl M3rOTOBJIEHUS HU3[IENHUHA, OCHOBHOE TEXHOJOTMYeCKoe 000pyAOoBaHME, PEXUMEL (op-
MOBaHHMSI 1 TEIUIOBOY 00pabOTKHU U T. 1.

IIpu TEXHOIOTMYECKOM MPOCKTHPOBAHUHM HEOOXOAUMO PYKOBOJACTBOBATHCS HOP-
MAaTUBHEIMH ¥ CHPaBOYHBEIMU MaTepHaIaMU.

Jlns onpenenenust ONTUMAIBHOM MPOAOKUTEIFHOCTH TEXHOJIOTHIECKUX ITUKIIOB
U oleparuii nenecoodpa3sHo UCIOIL30BaTh IpadoaHaTUTHIECKAN METOM, OCHOBAHHBIH
Ha IIOCTPOESHUHU TTOONIEPALIMOHHBIX TPAdUKOB U ITUKIIOTPaMM.

Heob6xoauMo Mpou3BOAUTH ONTUMU3ALIUIO TPYAOBBIX PECYPCOB, T.K. B 3TOM CIIy-
Yyae CHIDKAIOTCS 3aTpaThl TPyAa B CTaAUHHOM IIPOLECCe, 8 TAKXKE CHIDKAIOTCS IIOTEPH
TpyZa U3-3a HEPAaBHOMEPHOCTH 1 HETIOJIHOI'O UCIIONB30BaHUS TPYAOBBIX PECYPCOB.

HeobxonuMo mnpy TEXHOJOTHUECKOM IMPOSKTUPOBAHUM CTPOHUTH I[UKJIOTPAMMY
paboThl MaIllWH TEXHOIOIMYECKON JIMHUMU, KOTOpas JaeT BO3MOXKHOCTD COTJIACOBATh pa-
00Ty BEAYIIUX MEXAaHU3MOB IS YETKOIO0 MX B3aUMOJICHCTBUS, 0OeCIcUYHMBas MaKCH-
ManbHOE HCIIOJIB30BaHMe pabouero BpeMeHH .

Ha npennpusaTusx NpOMBIIUIEHHOCTH CTPOUTENBHBIX MaTepraloB HeoO0XoauMma
pa3paboTka M BHEJApEHHE aBTOMAaTu3aunuu. [Ipu mpaBrIIbHON pa3paboTKe M HCIIONB30-
BaHUU CUCTEM aBTOMAaTHU3ALMH MOXET NPEACTaBUTHCS BO3MOXKHOCTH YIIYUIIIeHHs Kade-
CTBEHHBIX ITOKa3aTenel paboThl NPeAnpUITHS: IPUOBUIb IPEIIIPHUATHSI MOXKET BO3PACTH
no 10% u Goree 3a cuer yJydlIeHHS OPTraHU3AIMM TPOU3BOJICTBA; IPOU3BOIUTEID-
HOCTH TPyJZa MOXET yBEJIWYUTHCA Ha 5% 3a CYeT yMEHBIIeHHS MHPOCTOeB pabodmx
MOII[HOCTEH; 3allachkl HE3aBEpIICHHOIO IPOU3BOACTBA MOTYT OBITH COKpallleHbl Ha
20...25% wu3-3a yMeHbIIEHUsS BPEMCHH 3aJIe)XKMBAHHS TOTOBBIX M3JENHH Ha CKlajgax.
[ToMuMO 3TOrO TOCTUIraeTCs S3KOHOMHUS KallMTAJBHBIX 3aTpaT 3a CUET YBENIUUEHHS 00b-
€MOB IIPOM3BOJCTBA Ha TEX K€ IUIOIMAAX M COKpallleHre HeIPOU3BOAUTEIBHBIX IIOTEPh

10 40...50%) B pe3yibTaTe yIyVUILIEHUS Opradu3aliuy CHaAOKeHUs U cOBITA.
pe3y yay p
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6 OKOHOMUMKA

6.1 Kparkas XxapakTepucTHKa IPEIIPUSITUS

PaGota npempusTHss OCHOBAHA Ha BLITycKe (QyHuaMeHTHHIX It DJI18.24-3.

TexHomornuecKku nmpouece Mnmpou3BoaCTBa (i)yHI[aMeHTHI)IX IIJIUT COCTOUT U3 CIICAYIO-

IIIUX OCHOBHBIX NEePEeeIIOB:
1. cCKampOBaHUE CHIPHEBBIX MATEPUATIOB;
. UX JIO3UPOBAHWUC;
. TIofly4yeHue OeTOHHOM cMecy;
. 3aTOTOBKa apMaryphl;
. YUCTKA ¥ CMa3Ka (POpPMBI;
. YKJIaJIKa apMaTyphl;

. yKiIasika O€TOHHOH cMmecH;

O N O bW

. TeIuioBasi 00paboTka;
9. BBIIEPXKKA;

10. pacmany6xa;

11. cxiragupoBanue;

12. oTIIyCK mOTpeOHTENIO.

HpeﬂHpI/IﬂTl/Ie HMECT HOCTYII K CETAM XOJOOHOIO BO,IIOCHa6}KCHI/IH n JIUHWAM

anekTponepenad. l'opsiuas Boja MOCTyMaeT W3 OTHAENBLHO CTOSIIEeH Ia3oBoi OJI0YHOH

KOTEJBbHOM.

6.2 Opranuzanys paboThl Ha NPeIIPUITUN

IIpennpusitue paboTaeT B 3 CMEHBI 110 8 4acos, 5 [HEH B HENEIIO.

B KOHIIC KaXXJIO0T0 KBapTalla H€O6XO,III/IMO OCYIICCTBIIATE INNIAHOBBIE OCTAHOBKHU

(2 — 7 cyTOK) I HEKAIIMTAJILHEIX PEMOHTOB ¥ TEXHHYECKOT0 00CTyKUBaHUSA 060pyI0-

BaHus. Yucno pabounx nmei B roxy — 251. Takum ob6pazom, Goug pabodyero BpeMeHU

IS IPOEKTUPYEMOTO PEAIPUSITUS HalaéTcs 110 hopmysie:

Ty, =247 -42 =239 cyr.
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6.3 Pacu€T cebecTonMOCTH eMUHUIIE! TIPOLYKIIAH

Omnpenenenre WTaTHOTO pacIUCanus padboTaIOMKX

SIBOUHBINM cOCTaB MpeACTaBIsIeT COOOH KONMYeCTBO pabodrx, HEOOXOMIUMBIX IS
BEACHHIA ITPOMU3BOACTBCHHOIO IIPOIECCA KKAYIO CMEHY U OIIPCACIIICTCA T10 (bOpMy.He:
Ups = A * 9 ° Ny, YEIT, (6.1)
riae A — gucio arperaTtoB Hin pa6oq1/1x MECT,; 4 — YHCJICHHOCTEL pa6oq1/1x, HeoOxoMas
JAJIsL 06CJIy}KI/IBaHI/I51 OQHOI'0 arperara uiu pa60qero MECTa B CMCHY, ¢y — YUCIIO CMCH B
CYTKH.
Crouco4Ydbplfi cocTaB — 3TO KOJHMYECTBO pa60‘II/IX C yqéTOM MMOAMCHBI Ha IIpas3na-
HHUYHBIC, OOJLHUYHELIE U IIPO1IHE HCABKHU:
I'Icr[ =Yg Kcn, qeii, (62) .
rac I<cn - KO3¢)(I)I/IHI/I€HT CIIMCOYHOI'0 COCTaBa, BCJIMIMHA KOTOPOIo 3aBUCUT OT 1010~

BOT'O peXKUMa paboTHI IPEeAPUSITHS.

Koy = Ip , (6.3)
(365 —Tnp — Tevix — Tonm) - 0,96

rae T, — ¢ponx pabodero Bpemern; Trp — YUCIO MPA3THUYHEIXK JHEH B rofy; Taux — YUC-
JIO BBIXOHBIX AHEH B roay; 096 — xo3¢h¢GUIMeHT, yUUTHIBAIOMKN MpPOYMUe HESBKH IIO
yBOXUTENbHON NpuunHe; Topr — KO GUUMEHT, yIUTHIBAIOMNN Jpyrue Npa3gHUuIHbIC
ITHU.

_ 239 _
(365-14-105-28)-0,96

cn >

Creném noydeHHbIe TaHHbBIe B Ta0IUIy 15:

Jlucr
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