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BBEAEHHUE

CornacHo ®@enepanbHomy 3akoHy ot 22.07.2008r. Ne 123 — @3
«TexHuyeckuil perinamMeHT O TpeOOBaHUSX MOXKapHOU Oe3omacHOCTU» (Hanee -
TexHuyeckuil periiaMeHT) OJJHUM W3 CITIOCOOOB 3aIllUTHI JIIOJICH U UMYIIIECTBA OT
BO3/ICICTBHS OMAcHBIX ()aKTOPOB IMOXKapa sBJsieTcsl mpuMeHenue cucrem All3,
Hapsay ¢  OOBEMHO-IUIAHMPOBOYHBIMU  DPELIECHUSIMH,  OTHECTOMKOCTBHIO
CTPOUTENBHBIX  KOHCTPYKIMM, NPUMEHEHHEM HErOpPIOYHMX  OTACIOYHBIX
MaTepuasioB, IMEPBUYHBIX CPEACTB IMOXKAPOTYIICHHS] W  OpraHu3alueu
JESTENbHOCTH NOAPA3ACICHUM ITOKAPHOU OXPaHBL.

AlII3 oObekTa MOXET BKJIIOYaTh B ce0s aBTOMATHYECKHE YCTaHOBKU
MOKApHOM CHUTHAM3allMM M TOXKApPOTYILIECHHS, CHCTEMY OIOBEIICHUS W
YIPaBJICHUs JBaKyalMEeH JIOAEH IIpU II0)KApE, CUCTEMY NPOTUBOIBIMHOMN
BEHTWSILIUK, YCTPOMCTBA YIPABJICHUSI OTHE3aJICP>KUBAIOIIMMHU  KIIallaHAMH,
OT3bIBOM JIU(PTOB, MPUTOYHO-BBITSKHONH MEXaHUYECKOW BEHTUJIALIUEH U T.J.

HaBblkn, mnonaydeHHble oOOy4aeMbIMH TMpU pa3padOTKE MPOEKTHBIX
peuieHnuii aBTOMaTUYECKON YCTAaHOBKM TMOKAPOTYILIEHUS, HEOOXOAMMBI IS
dbopmupoBaHus OOIIIEKYJIbTYPHBIX, oOmenpodeccuoHaabHbIX 151
poeCCHOHANIBHBIX ~KOMITIETCHIIMA B 00JacTH  oOecledeHuss IoKapHOM
0e30macHOCTH OOBEKTOB TIOCPEACTBOM TMPUMEHEHHUS TEXHHUYECKUX CPEJICTB
ABTOMATUYECKOW IMPOTUBONOKAPHOW 3aLUTHI.

Pa3paboTka MpPOEKTHBIX pEIIeHUH B MPOIECCe H3YYECHHS JAUCIUILIUHBI
CucteMbl aBTOMAaTUYECKON MPOTHUBOIMOKAPHOM 3alIUTHl IMPOBOAMUTCS C ILENBIO
CHUCTEMaTHU3aIINH, 3aKPEIUJICHUS U YIUIYOJICHUS TOJyUYE€HHBIX 3HAHUW U YMEHHUI.

B pamkax npoekTupoBaHHs MNPEAyCMOTPEHO pacueTHOE OOOCHOBaHUE
BbiOOpa Tuma AVII, mnpeanonararoniee NPUHATHE PEUIEHUS MAarucTpoM
NOKAPHON  OE€30MaCHOCTM  HMCXOId M3  KOHKPETHBIX  XapaKTEPUCTHUK
3alMIIAEMOT0 OOBEKTa B YCIOBUSX OTCYTCTBUS UYETKHX TpeOOBAHMIA
HOPMATUBHBIX JOKYMEHTOB.

[Ipu pa3paboTKe TMPOEKTHBIX pEIIEHUH OO0ydJarommecss HU3y4aroT
IPUHLUIIB TTOCTPOEHUS, KOHCTPYKIIMU M OCOOCHHOCTEH (YyHKIIMOHUPOBAHUS
TEXHUYECKUX CPEACTB IMOXKAPHOW AaBTOMATHKH, TpPeOOBaHUS HOPMATHUBHBIX
JIOKyMEHTOB, OBJIQJIEBAIOT METOJaMU pPa3pabOTKH TEXHUYECKUX PEIICHUN B
4acTH ocHaleHus: 00beKkToB cuctemamu All3.

Pexomenpanuy 1Mo BBINOJHEHUIO Pa3paOOTKU MPOEKTHBIX PEIICHUN BbI-
MIOJIHEHBI B COOTBETCTBUH C JEHCTBYIOIIMMHU HOPMATHBHBIMU JTOKYMEHTAMH U
COBPEMEHHBIMHU TEXHUYECKUMH PEIICHUSIMU B 00JIaCTH MOXKAPHON aBTOMATHKHU.



1. OBHIHE ITOJIOKEHU A
1.1 Opranuszanus BbINOJHEHUS IPOEKTA

Pa3paboTka NpOEKTHBIX PEIICHUI BKIIIOUAET B C€0s1 CIIETYIOIINE ITAllbI:

— pa3paboOTKy TEXHUYECKOrOo 3a/JlaHds Ha TMPOCKTHUPOBAHHME [0 BapPUAHTY
(mpunoxenue A);

— odopmiieHre TTOSICHUTEIHFHOU 3aIMUCKHU U YePTEKEH;

— NPEICTaBICHUE MMPOEKTA PYKOBOJMUTEIIO, IIOJYYEHUE PELUEH3UN U YCTPAHEHUE
YKa3aHHbBIX B HEW 3aMEUaHUM;

— 3alIUTY KypCOBOI'O IMPOEKTA.

TexHuueckoe 3aJlaHne Ha MIPOEKTUPOBAHUE YTBEPKIAETCA
pykoBoauteneM. KypcoBoil MPOEKT BBIMOMHSAETCS B  COOTBETCTBUU C
IJIaHOM-TpauKOM, YTBEPKIACHHBIM Ha Kadepe.

Ha ocHoBanuu 3amanusi 00y4aromuics CaMOCTOSITENIbHO pa3padaThiBaeT
IIPOEKTHBIE PEILICHUS] ABTOMATUYECKON YCTAHOBKHM BOISHOTO IMOXAPOTYILIECHHUS.
[Ipy HEOOXOOUMOCTM B KadyeCTBE OrHETYIIANIEro BEHIECTBA JOIMYCKAETCS
UCIIOJIb30BaTh MEHY WJIM BOAY CO cMauuBarensiMu. [Ipoektupyemasi ycTaHOBKa
JI0bKHA oOecreunBath [1]:

1) cpabaTpiBaHNE B TEUEHHE BPEMEHH, HE TIPEBBIIIAIOIIETO IIUTEILHOCTH
HAYaJbHOW CTaJAUM DPA3BUTHUS MOXapa (KPUTUYECKOTO BPEMEHU CBOOOIHOTO
pa3BUTHS MOXKapa);

2) HEoOXOAMMYI0O HMHTEHCHUBHOCTH OpOILIEHUS WM YJEIbHBIA pacxon
OTHETYIIAILETO BEIIECTBA;

3) TyuieHue Mo)Kapa B LEJISIX €ro JIMKBUAAIMU WU JIOKaJIU3aluu B
TE€YEHUE BPEMEHH, HEOOXOAUMOrO ISl BBEICHUS B ACHCTBUE OMEPATUBHBIX CHUJI
U CPEJICTB;

4) TpeOyeMyI0 HaJIe)KHOCTh ()yHKIITMOHUPOBAHUS.

O6opynoBanue, u3AeNUs, MaTepHallbl, 3aKjaJblBaéMble B IPOEKT,
JOJDKHBI UMETh CepTU(UKATBl COOTBETCTBUSL U CEPTU(MUKATHI HA TMOXKAPHYIO
0e30MacHOCTh B COOTBETCTBUU C JCHCTBYIOUIMM TI€PEUYHEM MPOAYKIIHH,
nojJiexanieit 00s3arenbHON CepTUPUKALINU.

s obecrieueHust oOydarolmuXcsi y4eOHON JUTEpaTypol COCTABIICHBI
CIIPABOYHBIE MaTepuaibl JJIs BBIMOJHEHUS KYpPCOBOIO MPOEKTAa, B KOTOPBIX
COJIEPKATCS BBIMMMCKU U3 OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB U TEXHUUYECKHE
XapaKTepUCTHUKH  OOOpYJOBaHHMS  OTEUECTBEHHOTO  MPOM3BOJACTBA IO
BBILICYKA3aHHOU TEME.

3ammra KypcOBOIO HPOEKTa MPOBOAUTCS HHAMBUAYAIBHO KAXKIbIM
o0y4yaeMbIM B CpOK, ONpeAeisieMbld PYKOBOAMUTENIEM KYpCOBOI'O IMPOEKTa, B
COOTBETCTBUHU C IJIAHOM — IPapuKOM.

3amura KypcoBOro npoeKkTa MOXKET BKIIFOUATh B CeO0s:
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— KpaTKO€ U3JI0KEHUE OCHOBHOT'O COIECP KAHUS KyPCOBOT'O ITPOEKTA;
— cobeceoBaHKe 10 OTACIBHBIM pa3zesam;
— JIOIOJIHUTEJIBHBIEC Y YTOUHSIOIIUE COACPKAHNUE BOIPOCHI.

3amura KypCOBBIX IPOCKTOB, B TOM 4YHMCJIE M IOBTOpHas, AOJDKHA
3aBEpIIUTHCS O Hauyala »5SK3aMEHAlMOHHOM ceccun. OOyuyaemblii, He
3aIIATHBIINKA B YCTaHOBJICHHBIM CPOK IPOEKT, K IK3aAMEHALMOHHOW CECCHM HE
JOITYyCKaETCsl.

Hns  croymateneid  QaxyiapTeTa 3a04HOTO OOydYeHHs BBI3OB Ha
IPOMEKYTOUHYIO CecCUI0 O(OpMIISIETCS TpPU HAIWYMM JIONyCKa K 3allUTe
KypCOBOI'O MpOEKTa, a 3aliuTa HMH IPOEKTOB IPOBOAUTCA BO BpeMs
HK3aMEHALMOHHOU CECCHH.

[Tocne 3ammThl KypcoBOil MPOEKT caaeTcs Ha Kadeapy.

1.2 Bb100p MCXOQHBIX JAHHBIX

Homep BapmanTa mis BbIOOpa WCXOMHBIX JAHHBIX OIMPEACISIETCS
Kadeapoil MCXOAs W3 TMOCIIEeNOBATEILHOCTH CIyYaWHBIX HEMOBTOPSIOITIXCS
TPEX3HAUHBIX YHCEJ, YTO UCKIIFOUYAET MOJIHOE COBIIA/ICHUE UCXOIHBIX TaHHBIX.

Homepa BapuaHTOB oramaroTcsi 00y4aromuMces Ha 3aHSTUU MPU BblTaye
0JIAaHKOB TEXHUYECKUX 3aJ]aHUi HA IPOECKTUPOBAHUE.

BapuaHt 3amaHus Ha KypcoBO€ NPOEKTHUPOBAHME MPEACTaBISET COOOM
Tpex3HauHoe yucio. VicxoHble JaHHbIE BEIOUPAIOTCS U3 TaOJIUIL;

tabmuuel 1.1, 1.2, 1.7 — nepBas uudpa Homepa BapuaHTa,
tabmunel 1.3, 1.5, 1.6 — BTOpas nudpa HoMepa BapuaHTa,
tabnuna 1.4 — tpeThs (mocaeaHsis) uudpa Homepa BapuaHTa.

TexHuyeckoe 3aJaHMe Ha MPOEKTUpOBaHUE (TpwiIokeHue A),
COJIEpIKAIllEe HCXOAHBIE WM HOPMATHUBHBIE JIaHHBIE JJISi MNPOECKTUPOBAHUS,
ABJISIETC HEOTHEMJIEMOM YacThlO KYypCOBOIO TMPOEKTa M  YTBEPKIAETCA
PYKOBOJIUTEIIEM.



Ha3znauyeHne 3a1MIaeMoro nmoMeumeHus

Tab6muma 1.1
IlepBas Munu-
uppa OcHOBHOM BH MaJlb-
PP Ha3znauenmue e
HOMepa O — MOKAPHOI Hast | JlomoJiHUTe/bHbIE CBEACHUS
BapHaH- HATPY3KH TeMIle-
Ta parypa
Kareropus "B2". ITomemenue
[lex TpukOTaX)HOTO Bpie
TKaHb MOJIO)KEHO B TMOAB -
0 POU3BOCTEA X/b Tka 50 | PacIoNOKEHO oJBaje a,
p MUHHCTPATHUBHOTO 31aHus " >4
Kareropus "B1". [Tomemienue
Cknan pe3uHOTeX- Hixe p i
1 . Pe3una o pacToNO0XEHO B OTACITBHOM
HAYECKUX U3AECITUN +5°C 93
1-sTaxHoM 3gaHUU =
Ilex To MpOM3BOX Kareropuss "B2", nomemenue
poir Belmie | pacnoniokeHO B IIOKOJIBHOM
2 CTBY HW3IEIUU U3 ®danepa o
(barepbl +5°C | oraxe MPOU3BOACTBEHHOTO
p spanus 23
Kareropus "B1". Ilomenienue
3 JlepeBooOpabaThI- Tpesecuna Beliie | pacnonoxeHo Ha 1-om
BaIOIINN IIEX P +5°C | sraxe MPOU3BOACTBEHHOTO
3panus 23
U3nenus u3 [Tomerienne pacnoigokeHo Ha
ITomemenue BEI- a Brime = P
4 TBEPBIX TOPIO- o 1-M 3Ta)ke 2-3TaKHOTO BBICTa-
CTaBOYHOI'O LIEHTpa +5°C 1.4
YUX MaTepUaJIoOB BOYHOIO IIEHTpa
Cruan  MUHEpaD Kareropus "B3", momemenue
N P Cropaemas yna- | Hwxke | pacmonoxeno Ha 1-M sTaxe
5 HOW BaTbl B Cropa- o
eMOi VIIAKOBKE KOBKa +5°C | 2-9Ta)XHOTO CKJIAJICKOro 3ia-
yn Hus kareropuu B 123
ABTOMOGILL Hike Kareropus "B3", momemenue
6 ABTOCTOsIHKA (3 11 Gonee) +50C | PACTIONOXKEHO HA NIEPBOM OTa-
’K€ TOProBOro Kommmiekca 23
Lex mo mpousBoa- | CUHTETHYECKHUE Bhiue Kareropus "B1", nmomemenue
7 CIBy ~ CHHTETMYe- | BONOKHAM TKA- | | <o~ | PACHONOKEHO B OTACILHOM
CKMX TKaHel HU 1-3>TaXKHOM 31aHUHM >3
Toprosslii 3a1 mpo- [Tomemenne MarasmHa pacro-
P P Cremnaxu, ropto- | Beime H P
8 JIOBOJIbCTBEHHOTO o JIO’)KEHO Ha 1-M 3Take KUJI0ro
yas yrakoBKa +5°C 1.4
MarasuHa 31aHUS
[Tomemenue cxnama Kareropus "B3". [lomemenue
9 Mara3uHa npo- | Ilpomeimuien- | Belmie | ckiana pacmosiokeHO B II0-
MBIIUICHHBIX TOBA- HBIE TOBApPHI +5°C | KOJIbHOM JTa)XXE 3JaHUs Mara-
poB 3uHa 24
[Ipumevanus

1. PaccmaTpuBaeMoe MOMEUIEHUE OTAEIEHO OT CMEKHBIX IOMELIEHUI MPOTUBOIIOKAPHBI-
MU IIEPEropoJKaMHy 1-ro Tuma u NpOTHBOIOKAPHBIMU NEPEKPHITUAMU 3-TO THIIA.
2. BennuuHa yaenbHOM MOKapHON Harpy3Ku COOTBETCTBYET AaHHBIM Tabmuis! b.1 npuio-

xenus b x CIT 12.13130.2009.

3. 3nanue Il cTeneHn OrHECTOMKOCTH, KIaCC KOHCTPYKTUBHOM noskapHou onacHoctH CO.
4. 3nanue Il creneHn OrHECTOMKOCTH, KJIACC KOHCTPYKTUBHOM NokapHOU onacHocTH C2.
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XapakTepuCcTHKA MOKAPHOU HATPY3KH

Tabmuma 1.2
IHepBas uugpa Homepa Qu, Dm, t camoBoOCILL., | hy,
BAPHAHTA MJLx/kr | Ho-m? kr! °C M
0 23,3 129 280 1,5
1 15,1 41 230 1,25
2 13,8 57 250 1,4
3 31,7 487 225 1,3
4 26,4 78 220 1,35
5 16,1 80,5 210 1,55
6 16,2 175,6 270 1,45
7 16,72 61 215 1,1
8 13,8 53 245 1,15
9 20,9 327 260 1,2
JIuHellHAas CKOPOCTh PACIPOCTPAHEHUS IJIAMEHU
Ta6mmma 1.3
Jluneinas Bropasi undpa Homepa Bapuanra
CKOPOCTb, 1 2 3 4 5 6 7 8 9 0
m-c! 0,019 | 0,018 | 0,015 | 0,006 | 0,022 | 0,017 | 0,005 | 0,016 | 0,008 | 0,009
YnejabHast MacCcoOBasi CKOPOCTh BHITOPAHUSA MOKAPHON HATPY3KHU
Tabmuma 1.4
VY nenvHas Tperbs (mocjennsisi) nudpa HOMepa BApUAHTA
MaccoBat 1y 2 3 4 5 6 7 8 9 0
CKOPOCTb,
krm2¢! | 0,012 | 0,011 | 0,015 | 0,004 | 0,013 | 0,014 | 0,005 | 0,007 | 0,01 | 0,009
Pa3mep 3amuimaeMoro noMeunieHust
Tabmumna 1.5
Pa3mepsni Bropas undpa Homepa BapuanrTa
noMeneHust 1 2 3 4 5 6 7 8 9 0
JnvHa, M 29 25 28 27 29 25 28 26 28 27
[Iupuna, m 28 24 25 24 22 26 22 24 27 26
BeicoTa, M 6 5,9 5,8 5,5 5,9 5,8 5,7 5,8 5,6 5,5

HpI/IMeLIaHI/Ie - OTMETKa YPOBHs I10JIa 3alIUIIACMOI0 IMOMCHICHUA NPHUHUMACTCA B COOTBCT-

cTBUH ¢ Tadi. 1.1:

e ISl OABAJIbHBIX ATAXEW - MUHYC 3,5 M,

® ]ISl HOKOJIBHBIX ATaXeu - MUHYC 1 M,
e I HaA3E€MHEBIX dTaxkeh - 0 M.
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XapakTepucTHKA BOJOMPOBOIHOM cCeTH

Tabmuma 1.6
HUcxoaubie Bropas uu¢gpa Homepa BapuaHTa
JAAHHbIE 1 2 3 4 5 6 7 8 9 0
["apanTpoBaHHOE
JIaBJICHUE B

Hapy>KHOU BOJIO- 0,10,15, 0,2 0,25| 0,1 |{0,15] 0,2 10,25| 0,1 | 0,2
IIPOBOJIHOW CETHU
(TynukoBoit), MIIa

JnameTp BBOJA

100 | 100 | 125 | 125 | 150 | 150 | 200 | 200 | 250 | 250
TpyOOIpoOBOJa, MM

CBe/leHHsI 0 HACOCHOM CTAHIIUM MOKAPOTYILLIEHUS

Tabmuma 1.7

Hcxoaubie IlepBas nudpa Homepa BapuaHTa

JTAHHBIE 1 2 3 4 5 6 7 8 9 0

Paccrositaune no

HAacCOCHOM CTaH-
AU TTOXKAPOTY-
IICHUS, M

20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65

['myOGuna 3ano-
MUHYC|MHHYC|MUHYC|MHUHYC|MHHYC|MHUHYC|MHUHYC |MHHYC|MUHYC|MHHYC

YKEHHs TpyOo- 20 1251303520125 (3,0135]|201 25
POBOJA, M

llpumeuanus

1. 3amuuiaemoe MOMEIIEHWE U MOMEUIEHUE HACOCHOW CTAHIIMM MOXKapOTy-
HIEHUS PACIIOI0XKEHBI B OJTHOM 3aHUMU.

2. OTMeTKa ypOBHSI TOJIa MOMENIEHUS] HACOCHOW CTaHIIMM COOTBETCTBYET
YPOBHIO 110J1a 3aIIMIIAEMOT0 TTOMEILIEHHUS], BBICOTa HACOCHOM - 2,5 M.

3. B pamkax KypcOBOIrO MPOEKTa YCIOBHO NPUHHUMAETCS pa3MEILECHHUE y3ia
YIPABJICHUS B MOMEIICHUH HACOCHOM CTaHIMU MOXKApOTyIleHus (pa3MepaMu B
wiaHe 5 X 6 M), NPOKJIaJKa MUTAOIIEr0 TPyOONmpoBoJa A0 3alllUIAaeMOro Mo-
MEILEHHS] HA YPOBHE BBICOTHI MOMEIIEHHS] HACOCHOM CTaHIIMU MOXKAPOTYIICHHUSI.
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1.3 CoaepkaHue KypcoOBOIro MPOEKTAa

B nienom kypcoBoil IPOEKT COCTOUT U3 PACUETHO-TIOSICHUTEIBHOW 3aInC-
K W Tpaduueckoi YacTd M JOJDKEH OBITh COpOITIOpOBAaH WM COOpaH B
MaInKy-CKOPOCIINBATENb B HUKEITPUBEICHHOM MOCIEI0BATEILHOCTH.

e TuTynpHBIN JUCT (MpUiIoKeHue b).
e Texuuueckoe 3a71aHKEe Ha MPOEKTUPOBAHUE (MPUITOKEHHE A).
o ConepxaHue.
e Bgrenenue.
1. AHanu3 NoXapHOM OMaCHOCTH 3aIMIIAEMOTr0 OOBEKTA.
2. ObocHoBaHrEe HEOOXOIUMOCTH 3amuThl 00bekTa AVYII u BBIOOP
OTHETYIIAIIErO BEIIEeCTBA.
3. Bei6op tuna AYBII u cioco6a TyiieHus.
3.1. Onpenenenue Bpemenu Havyaia nogauu OTB.
3.2. OnpeneneHue KpPUTUYECKOW MPOAODKUTEIBHOCTH — Pa3BUTHUS
no>kapa.
3.3.Bbe1Boz1 0 pekomenayeMoM Buzie AYBIL
4. Pacuer napamerpoB AYBII.
4.1. Onpenenenve 1HaMeTpa OPOCUTEIIS.
4.2. Pacuer pacnpeaenuTeIbHON CEeTH.
4.3.0npeneneHre napamMeTpoB BOJOMUTATENCH M JOMOJHUTEIbHBIX
arperaTos.
5. Onucanne OCHOBHBIX 3JIEMEHTOB TeXHOJNOrn4eckon yactu AYBIL.
6. ABromatuzanusa AYBII.
6.1. Onucaunue aBromatuzanmu AYBIL
6.2. OcHOBHBIEC TEXHUYECKHE XapaKkTepucTuku u ¢yakuuu [ITY.
7. Tpunnun pabotel AYBIL.
8. Ilepeuenb 000PyAOBaHUS U MATEPHUATIOB.
e 3axiro4yeHue (BbIBObI).
¢ CIUCOK HCITOJIb30BAaHHBIX NICTOYHUKOB.
e ['paduueckas yacTh (MPUIOKEHUS)

Jluct 1. Ilnan pasmemenuss obopymoBanus AVYBII B 3ammimaemom

nomenieHuu ¢ paspe3om (bhopmat A3) B maciurade (mpuioxenue ),

Jluct 2. Axconomerpudeckas cxema AVYBII (popmar A3 umu A2) B

Macitade (mpunoxkenue J1);

JIuct 3. AkcoHOMETpHUYECKasi CXeMa HACOCHOM CTaHUMU MMOXKAPOTYIICHUS

(bopmar A4 wu A3) (nmpunoxxkenue E).

Jluct 4. CtpykrypHas cxema AYBII (popmat A4) (mpunoxenue X).
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1.4 TpeGoBanus K o(popMJIEHIIO

TexcToBast 4acTb KypcOBOTO NMPOEKTa MOKET OBbITh BBIMIOJHEHA OT PYKH
1100 MAIIMHOMHUCHBIM CIIOCOOOM.

OdopmiieHne OJDKHO COOTBETCTBOBATH CTaHIAapTaM EJXWHONW CHCTEMBI
koHCTpykTOpckort — nmokymeHTanmu (ECKJ) wu  Cucrembl  NpoeKTHOM
nokyMeHTtaruu juis ctpoutenbeTBa (CITIC).

[loscHUTENbHAA 3aIIMCKA

[TosicHuTenbHas 3amucKa BBIOIHIETCS HA OJHOM CTOpOHE Oenol Oymaru
dbopmarta A4 (210%297 MM) OTHUM U3 CIEIYIOMIUX CIIOCOO0B [3]:

— C IPUMEHEHHEM II€YATAKOLUX YCTPOMCTB M TEKCTOBOTO PENAKTOpA,
mpudt — Times New Roman uiau aHaJIOTHYHBIN, MEKCTPOUHBIM MHTEpBaN 1,5
UHTepBaja, pazmep mpudta 12 unu 14 nr;

— PYKOTHUCHBIM — YETKUM pa300pUMBBHIM IOYEPKOM C BBICOTOM OYKB U
mudp HE MeHee 2,5 MM, MEXCTPOYHBIM HHTepBajioM 10 MM, mactod wiu
YEpHUJIAMHA YE€PHOTO, CHHETO WX (PUOJIETOBOTO IIBETA.

Jluct nomxen umetrh nons: jgeBoe 30 mm, mpaBoe u BepxHee 20 M,
HIKHEE 25 MM.

PaccrossHue oT BepXHENM WIM HUKHEU CTPOKM TEKCTa 0 BEPXHEU WU
HUKHEH paMKu JOJDKHO ObITh HEe MeHee 10 mm. AO3ambl B TEKCT€ HAaYMHAIOT
OTCTYIIOM, paBHbIM 12,25 - 15 MmM.

CrpaHuilpl HyMEpyrOTCS apaOCKUMH LHU(paMyd BHU3Y CTPaHUIBI 10
neHtpy. Hymepamms cTpanuil J10JKHAa OBITh CKBO3HOW. THUTYNBHBIA JIHCT
(npunoxxenue b) sBisieTcs nepBoid cTpaHuled (HOMEp HE CTaBUTCH).

TEeKCT MOACHUTENIBHOMN 3aIMCKU COCTOUT U3 PA3AEIOB U MOIPA3AELIIOB.

Paznensl MOMKHBI MMETh MOPSAKOBBIE HOMEpA B MpEAesiax BCEro
JIOKyMEeHTa, 0003HaYeHHbIE apaOCkumu mudpamMu 6€3 TOUKH M 3alMCAHHBIE C
a63arneBoro orcryna. I[loapasmensl AOMKHBI UMETh HYMEpPAIMIO B TIpenenax
Kaxaoro paszaena. Homep mnoapasznena cOCTOMT M3 HOMEPOB paslena u
NoJIpa3zienia, pasfcyICHHbIX TOYKOW. B KOHIE HOMEpa moapasfena TO4Yka He
cTaBUTCA. Pa3nenbl, Kak W MOJpa3lelibl, MOTYT COCTOSITb M3 OJHOTO WIIU
HECKOJIbKUX MYHKTOB. [IyHKTBI, Ipy HEOOXOAUMOCTH, MOTYT OBITh Pa3OUTHI Ha
NOJAIYHKTBI, KOTOPbIE JOJDKHBI MMETh MOPSAKOBYIO HYMEpPALMIO B Mpenesax
KaKJI0ro MyHKTa, Harpumep: 4.2.1.1,4.2.1.2,4.2. 13 n 1.1

3arojoBKM  pas3AelioB M MOAPA3AENOB  JOJKHBI  COOTBETCTBOBATh
COJIEP’KaHUIO KYpCOBOT0 mpoekTa (cM. moapazzen 1.3, ctp.12).

3aroJoBKM  pa3lesioB  clIeAyeT Iedararb IPONHCHBIMUA  OyKBamw,
MOJIPa3/IeNIOB — C MPOMUCHOM OYyKBbI, 0€3 TOYKM B KOHIIE, HE MOJYEPKUBAs,
CUMMETPHUYHO TEKCTY. [IepeHOCHI CII0B B 3ar0JIOBKax HE JAOIMYCKAKOTCS.

PaccTostHue Mexay 3arojJoBKOM U TEKCTOM IPH BBIOJHEHUH JOKYMEHTA
MaIIMHOMKUCHBIM  CIIOCOOOM  JIOJDKHO OBITh pPaBHO 2 HMHTEpBaiaM, IIpH
BBINIOJIHEHUHU PYKOIUCHBIM crnocobom — 15 wmm. PaccrosHue Mexay
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3arojJioBKaMu paszzelia U Mmojpasfena — 2 UHTepBajlia, NPHU BbITOJIHEHUH
PYKOIIUCHBIM CIIOCOOOM - 8 MM.

Kaxxnpiii pasgen TEKCTOBOTO JOKYMEHTAa PEKOMEHJIyeTCsl HauMHaTh C
HOBOTO JUCTa (CTpaHuilbl). TEKCT TOKyMEHTa JIOJKEH ObITh KPaTKUM, YETKUM U
HE J0MYCKATh Pa3JIMYHBIX TOJKOBAHUIA.

[Ipu wu3noxkeHun oOsA3aTENbHBIX TPeOOBAaHUN B TEKCTE JIOJDKHBI
pUMEHSTHCA clloBa "nmomkeH", "cnenyet", "Heobxoaumo", "Tpedyercs, 4ToObI",
"pa3pemraercs Tonbko", "He nmomyckaetcs”, "3anpemaerca”, "He ciaenyer". Ilpu
U3JI0’)KEHUU JPYTUX TMOJIOKEHUH ClIeAyeT MPUMEHSTh CJIoBa "MOryT ObITh", "Kak
npaBuio”, "mpu HeoOxoaumocTu", "MOXeT ObITh", "B citydae" u T.1.

dopmyibl, k03P hUIMEHTHI, TPEOOBaHUS HOPM JOJIKHBI COTIPOBOXKIATHCS
CCBUIKOM Ha HWCTOYHUKH TIpU TOMOIIM IMdp B KBaAPATHBIX CKOOKax,
COOTBETCTBYIOIIIMX HOMEpaM B CIUCKE JINTEPATypbl, IPUBEACHHOM B KOHIIE
MOSICHUTEIIbHOM 3aIUCKHU.

®opMyinbl, 32 HUCKIIOYEHHEM (OPMYJI, TMOMEIIAEMbIX B MPHIOKEHUHU,
JOJKHBI HyMEpOBAThCSl CKBO3HOUM HyMepanuen apaObckumu mudpamu, KOTOpbIe
3aMMChIBAIOT Ha YpOBHE (hOPMYJIBI CIipaBa B Kpyriibix ckoOkax. OaHy dhopmyny
o0o3nauaroT (1).

CchUIKM B TEKCTE Ha TOPAIKOBBIE HOMepa (GopMysl NarT B CKOOKax,
HarpuMmep, ... B popmyie (1).

Homyckaercst Hymepanusi GopMys B mpejenax paszzaena. B atom ciyuae
HOMEp (OopMyJibl COCTOMT U3 HOMEpa pasjieia M MOPAIKOBOIO HOMepa
dbopmyIIbl, pa3aeneHHbIX Toukon, Hapumep (3.1).

Wnmroctpani  AOMKHBI  OBITH  BBITIOJIHEHBI B COOTBETCTBUHM  C
tpedoBanusimu cranaaproB ECKJ[ u CITIC.

JlommyckaeTrcst HyMepOBaTh WJUIIOCTPALIMM B Mpeaenax paszaena. B atom
Cllydya€ HOMEp WJUIIOCTPALlMd COCTOMT W3 HOMEpa pasjiesia U MOPSIKOBOIO
HOMEpA WLUTIOCTPALHUM, Pa3AEICHHbIX TOUKOM. MmmtocTpanuu QOMKHBI UMETH
HaumeHoBanue. Hanpumep, Pucynoxk 1.1 — [letanu npubopa.

WNmroctpauuu, Mpu HEOOXOJUMOCTH, MOTYT HMMETh HOSICHHUTEIIbHbBIE
naHHble (moapucyHouHbll TekcT). CioBo "PucyHOok" © HauMMEHOBaHHE
MOMEIIAIOT MOCIE MOSICHUTENIbHBIX TaHHBIX.

[Ipu ccpuikax Ha WLTIOCTpAIMU CJEAyeT MUcaTh
puc. 1.2" npu HyMepaiuu B mpejenax pasena.

Tabnuupbl TPUMEHSIOT IS JIydIlled HArjasgHOCTH U yA0OCTBAa CpaBHEHUS
nokasareneid. Ha3anue TaOMuILbl JOMKHO OTpa)kaTh €€ COJepKaHue, ObITh
TOYHBIM, KpaTkuM. Ha3BaHue cienyeT nomemars HaJl TabJIULEH.

JlomyckaeTcsi HymepoBaTh TaOJIMIIBI B Mpefenax paszaena. B atom cioyuae
HOMEp TaOJIMIIBI COCTOUT M3 HOMEpa pasfielia U MOPSAIKOBOrO HOMEpa TaOJIHIIbI,
pa3aEICHHBIX TOYKOM.

Ha Bce Tabnuiel JoOKyMeHTa TOJDKHBI OBITh MPUBEICHBI CCHIIKU B TEKCTE
JIOKYMEHTA, TPHU CCBUIKE CJIEyeT MucaTh cjoBo "Taldid." ¢ yka3aHHeM ee HoMepa.
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CnoBo "Tabnuma" ykas3plBalOT OJUH pa3 clieBa HaJ IEePBOM YaCThIO
TaOIUIbI, HaJA JIPYyrUMHU dYacTsaMu numyT cioBa "lIpomoipkenue tabauibl"
yKazaHueM Homepa (0003HaueHMs ) TaOJIUIIBI.

JIaHHBIE METOIMYECKME YKa3aHWS BBINOJHEHBI B COOTBETCTBUU C
MPUBEJICHHBIMU BBIIIE TPEOOBAHUSIMU W MOTYT CIY)XKUTh B KadeCTBE MpUMEpa
odopMIIeHHsT KypCOBOTO MPOEKTa, B TOM YHCIE TEKCTOBOW YacTH, TaOJHII,
PUCYHKOB, (OPMYII, CIIHCKA JIMTEPATYPHI U T.II.

Cnmucok HMCHOJIb30BAHHBIX MCTOYHUKOB COCTABIISIETCS C YYETOM IpaBUI
odopmiieHuss OuOIMOTrpaPUIecKOro ONMUCAHUS TUTEPATYPHBIX UCTOYHUKOB.

['paduaeckas gacTp

['paduaeckast 9acTh ABISETCS HEOTHEMIIEMOM YaCTHIO KypPCOBOTO MPOEKTA
U TMpeaycMaTpUBaeT pa3pabOTKy TpeX YepTeked, KOTOphIe IOJIKHBI OBITh
BBITIOJTHEHBI B cO0TBeTCTBUU ¢ TpeboBanusimu ECKJI (mpunoxxenus I, /I, E). Ha
yepTexkax DJIEMEHThl CHCTEM HM300pa)kaloT YCIOBHBIMU TpapUYeCKUMHU
0003HaueHUAMH (puiioxeHue B).

Bce cxembl, pucyHku U rpaduKu JTODKHBI OBITh BBIMOJIHEHBI TYIIbIO, IIa-
PUKOBOM, T€JIMEBON pyYKOW WUJIK B JIIOOOM U3 TpaduUYECKUX PEaKTOPOB U pac-
reyaTaHbl Ha COOTBETCTBYIOIINX (popmaTax.

Jluct 1. Ilnan pa3meniernss 000pyI0BaHUS B 3aMIUAIIAEMOM MTOMEIICHUH C
pazpe3om, M 1:100 i M 1:200 (popmar A3, 420 x 297 MM) BBIIOJTHSETCS C
LEJIBIO:

® pa3MeEIlEHUs OPOCUTENIEH Ha TUIaHE B COOTBETCTBUM C TPeOOBAaHUAMHU
HOPM, OIIPEJIETICHUS PACCTOSHUI MEXIy HUMU U UX KOJUYECTBA;

® OmpeneNieHUuss TpPacChl TPYyOONPOBOJOB, C YYETOM KOJHMYECTBA
OpPOCHTEJIEH B PSAIKE U CIIOCOO0OB KPETICHUS K CTCHAM;

® OIpe/esIeHUs MAPaMETPOB PACTIPEICTUTEILHON CETH.

Ha uepTexxe mOmKHBI OBITH yKa3aHbl pa3Mepbl OMEIECHUS], paCCTOSHUSA,
MPUHATBHIE MEXAY OpPOCUTEISIMU M OT OpPOCUTENIed JI0 CTEH, JHaMeTphl
MUATAONMX M PacHpelesIUTEIIbHBIX TpyOorpoBoaoB. Ha paspese momereHus
cleayeT TOKa3aTh MPUBSA3KY TPYOOMpPOBOJOB K KOHCTPYKIMSM 3JaHUS U
yKa3aTh OCHOBHBIC BBICOTHBIE OTMETKH 000PY10BaHUSI.

JIuct 2. AxcoHomerpuueckas cxema AVYBII otpaxkaer pemeHus
TEXHOJOTUYECKOM 4YacTH TMpoeKTa B 1eJIOM (HACOCHOW CTaHUUMU H
pacrpenenuTeabHoi cetr). BrimonHseTcss Bo (PpOHTaNbHOW HM30METPUUYECKOMN
MIPOCKITUU C JIEBOM CUCTEMOM oceil 1 KOd(PPUIIMEHTOM HCKaXEHUSI BJOJIb OCEH,
YCJIOBHO MPUHSTHIM 3a eauHuIly, macmrad 1:50, 1:100 wm 1:200 (dbopmar A3,
420 x 297 mm wm A2, 594 x 420 mm). Ha cxeme 10KHBI OBITh YKa3aHbI:

e BBOJAbl C YKA3aHHEM JUAMETPOB M OTMETOK YypOBHEN OcCeu
TpyOOIIPOBOIOB B MECTaX MEPECEUCHUS UX C OCSIMU HAPY>KHBIX CTCH 3/1aHUS;

e TpyOOIPOBOJIBI U UX JHUAMETPHI;

® OTMETKH YPOBHsI Ocell TpyOOIPOBOIOB M Y3JIOB yIIPABIICHHUS,
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® YKJIOHBI TPYOOIIPOBO/IOB;

® pa3Mepbl TOPU3OHTAIBHBIX YYacCTKOB TPYOONpPOBOJIOB IpU HAIUYUU
Pa3phIBOB;

® 3AIIOPHO-PETYJIMPYIOIIAsl apMaTypa, Y3/bl YOPAaBICHUS W JpYyrue
DJIEMEHTBI CUCTEM;

® CTOSIKM CHCTEM U UX 0003HAYECHMUS.

ITo akcOHOMETPHUYECKOI cXeMe ONpeAesAeTCs] KOJIMYECTBO 000PYJOBaHMS
Y MaTepHUaJIOB.

Jluct 3. CrpykrypnHas cxema AVYBII (popmar A4, 297x210) otpaxaer
B3aMMOCBS3b TEXHOJIOTMYECKOM M JJIEKTPOTEXHUYECKOW YacTEd HPOEKTHBIX
pElIEHN M DJIEKTPONMTAHUE YCTAHOBKHM, C YYETOM HMX INPHUHIMUNA JCHUCTBHS.
CrpykTypHas cxema CIYKUT JJIs U3yYEeHHs] NMPUHLMUIA JEUCTBHUS YCTAaHOBKH,
HeoOXoauMa TpU  IPOU3BOJACTBE  MYCKO-HAJIAJOYHBIX paboT ©  MpH
SKCIUTyaTanuu. JlaHHas cxema SIBISIeTCSl OCHOBAHHUEM ISl pa3pabOTKU APYTUX
JOKYMEHTOB IPOEKTAa: MOHTAXKHBIX CXEM M TaOJUI MPOrpaMMHpPOBAHUS, CXEM
COCIMHEHMSI BHEIIHUX [TPOBOJIOK, CXEM MOJAKIIIOUYECHHUS U JIP.
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2. METOJIUKA BBIITIOJIHEHUA OCHOBHBIX PA3/IEJIOB

Bo BBemenun naercs 00OCHOBAHME AKTYaJbHOCTH TEMBI, POJIM U MeECTa
aBTOMATUYECKUX YCTaHOBOK HOXapOTYIICHUS B o0ecrie4yeHnn
NPOTHUBOMOKAPHOM  3alIUThl  PAcCMATPUBAEMOro  OOBEKTa,  BO3MOXKHO
NPUBEICHUE CTATUCTHYECKUX JAHHBIX O TMOXKAapaX Ha aHAJIOTUYHBIX OOBEKTaX,
(bOpMyIHPYIOTCS 1IEJb U 331349 KypPCOBOTO IIPOEKTA.

B 3akmo4YeHnu MOABOASTCS UTOTH PaOOThI, (POPMYIHPYIOTCS OCHOBHBIC
BBIBO/JIBL.

B cnmcok nuTepaTyphl BKIIOYAIOTCS HCTOYHUKH, HCIIONB3YEMbIE IPH
MOJrOTOBKE KYPCOBOTO MPOEKTa M M3YYCHHBIE B Mpoliecce paboThl HAll HUM, a
UMEHHO:

e (QenepanbHble  3aKOHBI, 3aKOHOJATeJbHbIE  aKThl  Poccuiickoii
denepaii 1 HOPMATHUBHBIE JOKYMEHTBHI, PErJaMEHTUPYIOIIME MOXKapHYIO
0€30MacHOCTh  Pa3NIUYHBIX OOBEKTOB, TEXHOJIOTMH M  TEXHOJIOTUYECKHX
IPOIIECCOB;

® y4yeOHHUKHU U y4eOHO-METOAMYECKHE TOCOOUS;

® MaTepHalbl IEPUOTNICCKON ITeUaTH;

® CIpaBOYHBIC U3AAHUS;

e pexomengauuu BHUUIIO u 1.00.

2.1 AHaJIM3 MOKAPHOI ONMACHOCTH 3aIUIIIAEMOI0 00bEeKTa

B ocHOBy aHasii3a nokapHoi OMacHOCTH 00BEKTA MOJOKEHBI TPEOOBAHUS
ct. 95 Texuuueckoro perjameHTa [l1]. YuuTbiBass OTCYTCTBHE MOIPOOHOM
uH(pOpMaAIMU O 3alMIIAEMOM OOBEKTE M TEXHOJOTMYECKOM Mpolecce, aHalu3
MOKapHOM OMMACHOCTH  JIOJIKEH IPOU3BOIUTHCS B CIIeAYIOLIEN
MOCJIEIOBATEIbHOCTH:

1) aHanmM3 OCHOBHBIX IIOKa3aTeJNed IOXKApHOW OIACHOCTU BEIIECTB U
MaTepuajoB, OOpAIIAIOIIKUXCS B TEXHOJIOTMYECKOM Mpolecce (HU3Ias TerioTa
CropaHusi, yJejbHas  ONTUYECKas  IUIOTHOCTb  JbIMa,  TEMIIepaTypa
CaMOBOCIIJIAMEHEHUS roprovyeu Harpys3Ku, JINHENHAs CKOPOCTH
pacnpoCTpaHeHusl IUIAMEHU, MaKCHMallbHas BEJIMYMHA YNEIbHON MOXKapHOM
Harpy3Ku, onpejesieMble HA OCHOBAHUM MCXOJHBIX JAHHBIX), CONOCTABJICHHE
noKasaTelsield MoXKapHOM OMACHOCTU BEUIECTB U MaTEpHAJIOB, OOpAIIAtOIINXCS B
TEXHOJIOTUYECKOM MPOILIECCE, C MapaMeTpaMy TEXHOJIOTUYECKOTO IPOLIeCca;

2) CcOCTaBJIEHME MPEIIOJIAraéMoro IMepevyHs NOTEHIHAIbHBIX HCTOYHUKOB
3a)KUTaHUs TOPIOYMX BEUIECTB U MAaTEPUATIOB, UMEIOLIMXCS HA OOBEKTE;

3) BBISIBJIEHUE MEPBUYHBIX (PAKTOPOB Mokapa (IIaMEHHOE ropeHue, ObICTpoe
NOBBILICHUE TEMIIEPATypbl, TIEHHE M JIp.) C YYETOM OCHOBHOH IIOKapHOMU
Harpy3Ku;

4) aHanu3 BO3MOXHBIX CLIEHAPUEB BO3ZHUKHOBEHUS I10XKapa, IIPU peau3alnu
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KOTOPBIX MOKET BO3HUKAET OMACHOCTh I JIIOJEH, HAXONAIIUXCS B 30HE
MIOpaKCHHSI ONTACHBIMU (PaKTOpamMu Mmoxapa, TH00 CO31at0TCs MPEATIOCHITKA JIsI
BO3HHKHOBEHUS KPYITHOTO MaTepUaIBHOTO yIepoa;

5) omenka mnpenanojaraeMod  3(G(EKTUBHOCTH  BHEJIPEHUS  YCTAHOBKHU
MOXKAPOTYIIEHUSI B KayeCTBE MEpPONPUSTHs, 00eCIeUnBaIONIEr0o 0€301MacHOCTb
JrOAeH, HaXOAIIMUXCS Ha 00bEKTe, TM00 YMEHBIICHHE MaTepUAIILHOTO yIepoa.

2.2 OO0ocHOBaHHE HEOOXOAUMOCTH 3alIUTHI 00beKkTa AYII
U BbIOOP OrHETYHIAIEro BelecTBa

Cornacno cr. 61 TexHuueckoro pernamenta [l] 3maHusi, COOpyXKeHUS U
CTPOCHUS JIOJKHBI OBITH OCHAIIIEHBl ABTOMAaTUYECKUMHU YCTaHOBKAMH IOXKapo-
TYIICHUS B CIydasiX, KOTJa JMKBUAAIUS TOoKapa MEPBUYHBIMHU CPEJICTBAMU TIO-
AKAPOTYIICHUS] HEBO3MOXHA, P ATOM aBTOMATUYECKHE YCTAHOBKH MOXKAPOTY-
HIEHUS JOJDKHBI 00ecneunBaTh JOCTUKEHUE OJTHOM WIIM HECKOJIbKUX M3 CIENy-
FOIIUX IIEJIEN:

1) nukBHAaLMS MOXapa B MOMEIIEHUH (3JaHUU) 10 BOZHUKHOBEHUS KpU-
TUYECKHUX 3HAYEHUN OMacHBIX (haKTOPOB MOKaPa;

2) TUKBUAAIMS TIOKapa B MOMENIEHUU (37JaHUM) 10 HACTYIUICHHS TIpeJie-
JIOB OTHECTOMKOCTH CTPOUTEIBbHBIX KOHCTPYKIIUI;

3) TUKBUALMS TTOXKapa B TMOMEIIEHUH (3JaHUH) 10 MPUYMHEHUS MaKCH-
MaJbHO JIOMYCTUMOTO yIIep0a 3aiuinaeMoMy UMYIIIECTBY;

4) nukBUAAIMS TT0’Kapa B OMEIIEHUHU (31aHUH) 10 HACTYTUICHUSI OMAaCHO-
CTHU pa3pylIeHUsI TEXHOJIOTUYECKUX YCTAHOBOK.

VYKkazaHHblE LEIUM HOCAT OOWMI (IPUHIMOUAIBHBIA) Xapakrep U He
MO3BOJISIIOT NPHUHATh PEUIEHUE HA KOHKPETHOM OOBEKTE 0€3 TOMOJHUTEIbHBIX
000CHOBaHUN. MOXXHO BBIJEIUTh TPU OCHOBHBIX MeTOAa OOOCHOBAHUSA
HeoOxoaumoctu ycrpoiictea AVII unu AVIIC:

® pPACUETHBIM — MPEANOJaraeT MaTeMaTUYECKOE OIMMCAHWE TUHAMUKH
omacHbIX (hAaKTOPOB MOXKapa C IEJbI0 OLIEHKH BO3MOXHOM OIMAaCHOCTH s
JIOJIeH, MaTepuadbHBIX IIEHHOCTEW, TEXHOJOTUYECKUX YCTAHOBOK W/WIH
CTPOUTENBHBIX KOHCTPYKIU;

e pacueTHO-Tpaduueckuii (paspaboran Ha Kadempe MOKapHOU
aproMatnku Axagemuu ['TIC MUYC Poccum) [5] — 3akirodaeTcs B pacuere
KpUTEPUS, XapaKTEPU3YIOIIEro OOILIyI0 OMaCHOCTh BO3HUKHOBEHUS U Pa3BUTHS
No’kKapa Ha OOBEKTE C YUETOM psiJia BHEIIHUX U BHYTPEHHUX (DAKTOPOB, a TAKXKE
CTOMMOCTHOIO T[OKa3aTejs, Ha OCHOBAaHWU KOTOPBIX MO CHEUAIbHOU
HOMOTIpaMMe ONpeEsIeTCs] pPeKOMEHAYEMbIN B ycTaHOBKU All3;

® HOPMATHBHBIA — SIBISIETCS HaWOoOJiee YacTo MPUMEHSIECMBIM,
MPEANOIaraeT COIMOCTaBICHUE XAapaKTEPUCTUK paccMaTpUBaeMOro oOBEKTa C
HAa0OpOM  KpUTEpPHUEB, YKAa3aHHBIX B COOTBETCTBYIOIIEM HOPMATHUBHOM
JTOKYMEHTE.
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IlepBeie gBa cmocoba TpeOyroT Oojee MOAPOOHOr0 OOCIEAOBAHUS
00beKTa Ha MpEeAMET HEOOXOAUMOCTH JOCTHXKEHMS 1ieJied, MPelyCMOTPEHHbIX
TexXHUYEeCKUM PErIaMEHTOM, U MPUMEHSAIOTCA B CIy4asiX, KOrjga HOPMaTUBHbBIE
JOKYMEHThl HE YYHUTHIBAIOT CHEHU(PUYECKUX OCOOCHHOCTEH KOHKPETHOrO
00BbeKTa.

B pamkax KypcoBOTO MpoeKTa Mpearaercsi BOCIOJIb30BaThCS UMEHHO
HOPMATHBHBIM CIIOCOOOM, TOCKOJIBKY OH Hau0oJIe€ YacTO TMPUMEHSETCS B
MPAKTUYECKOMN JeATETbHOCTH.

OCHOBHBIM JOKYMEHTOM, COJEPKaIUM TPEOOBaHUS MO 0OOPYIOBAHUIO
o6bekToB cucremamu All3, cnenyer cunrtats CIT 486.1311500.2020 [2].

OtnenbHble TpeOoOBaHUs 10 3amuTe yctaHoBkamu All3 conmepxkarcs u B
psne CheuuManu3upoOBaHHBIX JOKyMeHTOB, Hampumep CII 118.13330.2012%*
Oo6mectBennsbie 31anust U coopyxenust; CII 155.13130.2014 Ckinanbl HepTH U
Hedrenponykros; CIT 113.13330.2016 CrositHku aBTOMOOWJIEM W Ap., HO B
paMKax KypcoBOr'0 MPOEKTa UX MUCIOJb30BAaHUE HE MPENO0JIaracTcsl.

OrseTrymaiiee BEIIECTBO OMPENEISETCS MO CIPABOYHOW JUTEpAType B
3aBUCUMOCTH  OT  (PUBMKO-XMMHUYECKMX CBOMCTB TOprOYEH  Harpy3KH.
Pexomennauuu no BeiOOpy OB mpuBenensl B crnpaBouHuke: bapatoB A.H.,
Koponbuenko A.f. IloxkapoB3pbhiBOOE30MACHOCTh BEIIECTB U MAaTEPHAIOB H
cpenctBa ux TymeHus [6]. Takke pexoMeHIyeTcs HCIOJIb30BaTh BBHIOOD
CpPEACTBa MOXKAPOTYIIEHUS B 3aBUCUMOCTM OT Kjacca TMoapa Mo
['OCT 27331.

B cooTBeTcTBHM € 3aJaHUEM KYpPCOBOTO MTPOEKTA, MTOCJIE aHATIU3a YCIOBUM
pa3BUTHS TOXkapa W BO3MOXKHOCTH mnpumeHeHust cpeacts All3 crmenyet
000CHOBAThH MPUMEHEHHE BOAsTHOM min ieHHOM A VII.
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2.3 Bbi0op Tuna AYBII u ciocoda Tymenust

Boasuele w mnennbie AVII mogpa3mensitorcss Ha  CHPUHKIIEPHBIE,
JpEeHYEpHbIe, CHPUHKIEPHO-ApEeHUYEepHble, poboTu3upoBanHeie u AVII c
IPUHYJIUTEIBHBIM IIYCKOM. B yCTaHOBKHM OmnpenenseTrcs MPOEKTUPOBIIUKOM
UCXOJIS M3 LIEJIOTo psifia (aKkToOpoB, cpen KOTophix [1]:

1) coctaB roproueil Harpy3Kku B 3alIUIIIAEMOM IIOMEILEHUU;

2) naumbOoisiee > PeKTUBHOE OTHETYIIAIIee BEIIECTBO JJIs IAaHHOTO BHUAA
roproYey Harpy3Ku;

3) cmoco0 TymieHus (MMOBEPXHOCTHBIM, JIOKaJIbHO-TIOBEPXHOCTHBIH,
00bEMHBIH, JIOKAJIbHO-O0BEMHBIN);

4) 0coOEHHOCTH BOBHMKHOBEHUS U PA3BUTHUSI MOXKAapa B MOMEILEHUU;

5) axoHomHuueckas 3G(HEKTUBHOCTh KAalUTAJIOBIOKEHUH B CHUCTEMY
IIPOTUBOIIOKAPHOM 3aIUTHI

U JpyTHE.

Kpome TOro, B pamkax KypcOBOro MpOE€KTa MpeArnoaraeTcsi BHIOOD
MEXIYy COpUHKIEpHON W JpeHuepHO AVYII ¢ COOTBETCTBYIOIIMM pacyETHHIM
000CHOBaHHUEM.

Ornnure 1o cnoco0y TYWIEHUS MEXIY YKa3aHHBIMH YCTaHOBKAMHU
3aKJIIOYaeTCs B TOM, 4TO ApeHdepHass AVYII ocymiecTBiser TymeHne Ha BCeu
3aIIMIIAEMON IUIOMIAM, TOTAa Kak CIPUHKIEpPHas YCTAaHOBKA IMPOU3BOIUT
JIOKaJIbHOE MOBEPXHOCTHOE TYIIEHUE y4acTKa MOMEUIEHUs, HA KOTOPOM BO3HUK
noxkap, ¥ B IPUIOTOJIOYHOM 30HE (30HE PACIIOIOKEHHUS OpOCHUTENei) Oblia
JOCTUTHYTa TEMIIEpATypa cpadaThIBaHUSI CIPUHKIIEPHOTO OPOCUTENS.

PacuetHoe 00OCHOBaHME 3aKJIIOYAeTCsl B CONOCTABICHUH BPEMEHU
[I0/IaYM OTHETYIIAIMX BEIIECTB B OYar I0Kapa M KPUTHYECKOTO BPEMEHHM
pazBuTusi Tmoxkapa. Haumbonee »3¢dexTuBHON OyaeT yCTaHOBKa, KOTOpas
o0ecreynT Mojady OrHETYIIAIUX BEUIECTB CIYCTS HaUMEHbILEE BpPEMs C
MOMEHTa BO3HHUKHOBEHHUSI TOXKapa, OOECMeyuT TYILIEHHWE MO BCEH IUIONIaau
noxkapa 10 HAaCTYIUICHHUS KPUTUYECKUX IOCIEICTBUI, a TakK€ HE IOBJICUET
MPUYUHEHHE OTHETYIIAIIMMH BEIIeCTBAMHU HM30BITOUYHOIO yiepda MMYIIECTBY,
HE TMOJBEPTIIeMYCsl BO3JICHCTBHUIO OMACHBIX (PaKTOPOB MOXKapa.

B cBs3u ¢ BblmeckazaHHbIM, i1 000cHOBaHus BbiOOpa Tuma AVII B
paccMaTpuBaeMOM MOMEIICHHUH, IPOU3BEIEM PACUET:

- BpPEMEHM C MOMEHTa BO3HHKHOBEHHMs TIOXapa [0 M0Jauu
OTHETYIIAIKX BEWECTB pa3auuHbiMu TuniamMu A Y11,

—  KPHUTHYECKOW MPOJIOIKUTEILHOCTH MOXkKapa.

Kaxnaplii U3 yKa3aHHBIX pacue€TOB MMEET pPsi MNPOMEKYTOUYHBIX 3a7ad U
MIPOU3BOJIUTCS B HECKOJIBKO ATAIOB, MOPSAAOK BBINOJHEHHUS! KOTOPBIX MTPUBEICH
HIKE.
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2.3.1 Onpenesienne BpeMeHu Havyasa nogayu OTB

[Ipsimoii ymep6 oT mokapa B momenieHud, obopynoBanHoM AVIL B
OCHOBHOM COCTOHUT M3 CTOMMOCTH MHOBPEXJICHHBIX MAaTEPHUAIbHBIX LIEHHOCTEU
Ha IUJIOMIAIM TMoXapa K MOMeHTy cpabarbiBanusi AYII u ymepba ot mojgaum
n30bIToyHoro konmdectBa OTB. VYuurbiBas ocoOeHHOCTH cpabaThiBaHUS
JpeHYEpHBIX U cripuHKIepHbIX AVYII, cpaBHUBaTh yiiepO OT miaMeHu OyAeM 1o
IJIOIAAM MoXkapa sl cuopuHkiepHo AVYII u njomagum TyweHUs [Jid
JIIPEHYEPHOM.

Jns norudeckoro mpeacrtabieHus mnpouecca 3anycka AYII ¢ MomeHnTa
BO3HUKHOBEHHUS TOXkapa [0 TMOJAa4yd OTHETYIIAlIMX BEIIECTB OYEPEAHOCTH
MPOUCXOAIIUX COOBITUM yIpOIIEHHO (0€3 KOHKpeTH3alluh TEeXHUYECKUX
0COOEHHOCTEH (YHKIIMOHUPOBAHUS OTAEIbHBIX dJeMeHTOB AVYII) MoxHO
MPEACTABUTh B BUJIE CXEMBbI, IPUBEAECHHON Ha pucyHke 2.1. [Ipu 3ToM Ha cxeme
OTpa)k€Ha TOCIIEIOBATEIbHOCTh HACTYIUICHHSI COOBITHM JUIsi TpeX Haubosee
pacnpoctpaneHHbix TUoB AYBII: npenuepnoit AYBII ¢ 3anyckom ot AVIIC ¢
JBIMOBBIMM  M3BEILIATEISIMUA, CIPUHKICPHOW BO3AYIIHOM U CHPUHKIEPHON
BOJIO3AII0JJHEHHON YCTaHOBOK.
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BO3HUKHOBEHMWE
noxapa

oBpasoBaHKe 1 PacnpocTpaHeHue gbiMa,
NOBbILIEHWE TEMTIEPATYPLI B MOMELLEHU

JOCTUKEHUE MOPOTOBOU ONTUHECKOU NITOTHOCTU
AbIMa 1 Temneparypbl B MPUNOTONOYHOW 30He
MoMeELLIEHNSA

- cpabaTtbiBaHue - paspyLueHire Konbbl _l |_— pa3spyLleHue Konbebl _l
AbIMOBOIO U3BELLATENS; CMPUHKIEPHOTO CMPUHKIEPHOTO

- nepegava curHana Ha opocuTtens; opocurens;
NPUEMHO-KOHTPONbHBIN - NageHue gaeneHusd - nogava OTB

npuéop 1 Npubop BO34yxa B JNIOKaneHO B oYar
yrpaeneHus Tpybonposogax; noxapa;

- OTKPbITUE KNanaHa
yana ynpaeneHus,

- Nepegava curdana Ha
MPUEMHO-KOHTPOIBbHbIA
npubop 1 Nnpudop
yrpasneHusa

- OTKpbITUE KnanaHa
y3na ynpaeneHus,

- nepegada curHana Ha
MPUEMHO-KOHTPOMNBHbIIA
npubop 1 nprubop
yrnpasneHus

OTKpbITE KNanaHa yana
yrpaeneHus

CcnpyHKNepHas Bo3gywHaa AYTT

3anycK OCHOBHOTO
(pesepBHOIO)
MOXaPHOro Hacoca

3anycKk OCHOBHOIO
(pesepBHoro)
NOXapHOro Hacoca

3anycK OCHOBHOMO
{pesepBHOro)
MOXapHOro Hacoca

CNPVHKNEpHaa Bogo3anonHeHHas AYTMT

apenudpHaa AYMNT (¢ sanyckom ot AyI'IC)

nogada OTB Ha Bcto
nnowagib NnomeLHUs

nogada OTB nokansHoO
B ouar noxapa

Pucynok 2.1 — Jlorudeckoe 1epeBo COOBITHIA

HeobOxonumo TmoHMMATh, YTO MEPEXOJ K KaXKIOMY CIEIYIOIIEMY
COOBITHUIO MPOUCXOJUT CITYCTS HEKOTOPOE KOJIMYECTBO BPEMEHU, OINpPEICICHUE
KOTOPOTO M ABJISIETCA LEIbIO IMPOBEJICHUS PAacue€TOB B JAHHOM IOJpa3ielie
KYpCOBOI'O MPOEKTA.

Takum oOpa3om, BpeMs C MOMEHTAa BO3HHMKHOBEHHS IOXKapa JI0 T0J1auu
OTHETYIIAIUX BEIIECTB OyAET OMPEACIAThCS CyMMOM:

- ona Openuepnou AVII ¢ snekmponyckom npu yciosuu 3anycka om
AVIIC ¢ Obimosbimu uzsewamensimi.

op _ N A AVl
Top = Tnop + T + TuH, (2.1)

A
rac Tnop — BpCM: JOCTHIKCHUA ITOPOTOBOH OIITUYCCKOU IIJIOTHOCTHU JIbIMa

JJI1 JbIMOBOT'O M3BEIATECIIA, C,
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A
TMH — MHCPUOHUOHHOCTb ABIMOBOI'O HM3BCINATCIIA (OHpCI[GJI}ICTC}I COTJIaCHO

NACMOPTHBIMU JaHHBIM), AOMYCKAETCSI MPUHUMATD B cpefHeM 10 c;

AVIT
T — uHepuroHHocTh AVII (Bpemsi OT mojayu ymOpaBisOIIETO

curHaina Ha BkioueHue AVII 1o BbIXoja yCTaHOBKM Ha pabouuil pexum),
ONPENENAETCS MO TEXHUYECKOW JOKYMEHTAllMM Ha TEXHOJOIMYECKYH) YacTb
AVII, nomyckaercsa NpUOIM3UTENBHO OLEHUBATh IO CIPABOYHBIM JaHHBIM,
MPUBEICHHBIM B Ta0iuie 2.1.

['paduyecku  oyepeqHOCTh  HACTYIUIGHMSI ~ OCHOBHBIX  JTaloB
cpabatbiBanus npeHuepHor AYII u cooTBETCTBYIOIINE UM UHTEPBAJIbl BPEMEHH
IIPEICTABIICHBI HA PUCYHKE 2.2.

BO3HUKHOBEHUE
N o noxapa
- 2 obpa3zoBaHue n pacnpocTpaHeHue NPOAYKTOB
= ropeHusi B NoMeLLeHUn
(S
OOCTUXKEHWUE NOPOroBOM ONTUHECKOW NIIOTHOCTU
= % A | pbiMa B NpUNOTONOYHOI 30HE NOMELLEHUS
(=
N g
[
cpabaTtbiBaHWE ObIMOBOIo U3BELLATENS, Noga4va
AN ] umnynesca Ha sanyck AYMT
S
< 5
e OTKpbIBAHWE KNanaHa y3na ynpaBneHusl, 3anyck
B ] W BbIXOM Ha pabounii pexmmM OCHOBHOIO
(pesepBHOro) NoXapHoro Hacoca, nogadya
OrHeTYyLaLMX BELWECTB B o4ar noxapa

Pucynok 2.2 - Bpewms cpabarsiBanus npeHuepaoi AVII

- 0ns chpunkaeprou AVII:
enp T cnp AVl
Tos _Tnop +TMH +TuH, (2.2)
T
rne  Ypp — BpeMs JOCTHKEHHs TeMIepaTypbl CpabaThIBaHHU

CIIPUHKIICPHOTO OPOCHUTCIIAA, PACCHHUTBIBACTCA B 3aBUCUMOCTHU OT BbI6paHHOFO
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THUIIa OPOCUTCIIA, C;

cnp
T, ~ — WHEPUMOHHOCTh CIPHHKICPHOTO OpPOCHUTENs (OMpeaesieTcs

COIVIACHO NAaCHOPTHBIM JAHHBIM), B paMKax KypCOBOIO MPOEKTa JOIMYCKaeTCs
npuHUMath paBHbIM 300 ¢ [4];

['paduyecku  oyepeqHOCTh  HACTYIUIGHMSI ~ OCHOBHBIX  J3TaloB
cpabatbeiBanus crnpuHkiepHod AVYII U COOTBETCTBYIOUIME UM HHTEPBAJIbI
BPEMEHU IIPE/ICTABIICHBI HA PUCYHKE 2.3.

BO3HUKHOBEHUE
\ noxapa

oBpazoBaHue U pacnpocTpaHeHue abiMa,
NOBLILLEHUE TEMNEPaTYphl B MOMELLEHUU

T
nop

JOCTUXEHUE NOPOrOBOKN ONTUHECKOW MITOTHOCTU
—@ —— —— — AObIMa W TeMNeparypbl B NPUNOTONOMHOM 30HE
nMnoMeLLeHus

(s0003an01nenrAR)

{ 6o20y1HAR)
cnp

OB

T

enp
HH

OB
T cap
_I
|
|
|
|

;] r___$___7

| | paspylueHue Konbbl |

paspyLueHue konbbi | L CTPUHKIEPHOro |
CTNPUHKINEPHOIO —l — opocuTens u

opocuTens | nogava OTB nokansHo |

| B o4ar rnoxapa |

[ somowanomernan__ |

T

nogada OTB nokanbHO
B ovar noxapa

Avll
T
UM

BO3ayLlIHadA
L ey

Pucynok 2.3 - Bpemst cpabateiBanus cipunkiepaoit AYII

[Ipu OTCYTCTBHMU JTaHHBIX OPUEHTUPOBOUYHBIC 3HAUEHUSI WHEPLHUOHHOCTH
AYVII B 3aBUCUMOCTH OT THUIIA MOKHO ONpeAeauTh 1o Tabnuie 2.1 [7].
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OpueHTHPOBOYHBbIE 3HAYEHUS] MHEPIUOHHOCTH AY I

Tabmuua 2.1
Tun AYII Nuepunonnocts AVIIL, ¢
CrpuHKJIEpHBIE BOJ03ANOIHEHHbIE 0
CrpuHKIIEpHBIE BO31YIIHbIE 180
JpeHyepHbie € 3IEKTPOINYCKOM 180
JlpeHuepHbI€ C THEBMOITYCKOM 180

BpeMsi 1oCTH:KEHHS IOPOrOB CPA0ATHLIBAHUS NOKAPHBLIX M3BelaTeaed u
CIIPUHKJIEPHBIX OpOCHTeJIel

Jlns  OAMHOYHOI'O  IIOMCHICHHMS  BHEICOTOM He  Ooilee 6 M,
YAOBJICTBOPSIIOIIETO YCIOBHSIM NPUMEHEHUS WMHTETPAIbHOW MOJENIH, NpPU
OTCYTCTBUU CHUCTEM IIPOTHUBOMOXKAPHOM 3alWTHI, BIMUSAIOIIMX HA Pa3BUTHE
MOXapa, JOMYCKAETCA OIPEICIATh BPEMs JTOCTUXKEHHS MOPOTOBBIX 3HAYECHUU
cpabaTbiBaHUsI W3BEIIATEICH M OPOCHUTENICH C TOMOIIBIO AHATUTHYECKUX
COOTHOIIICHUH:

10 TTOBBIIIEHHOM TeMIlepaType ([1J1s1 CIPUHKIEPHBIX OPOCUTEIIEH )

A
B t, —t
==l |}, (2.3)
A (273 +1,) - z
10 MOTEPE BUAUMOCTH (/151 IBIMOBBIX M3BELIATEINIEH)
B v 05 -a 5]
ST LAy PR LGN AR ) I (2.4)
714 l, B-D, -z
rie B — pa3MepHBI KOMIUIEKC, ompeaenseMbli mo dopmyne (2.5),

3aBUCSIIMKA OT TEIJIOTHl CropaHUs MaTepuaja H CBOOOJHOro oO0bema
MIOMEIICHUS, KT

A— pa3MepHBIM mapameTp, omnpeaensieMbli mo dopmyne (2.6),
YUUTBHIBAIOMIMKA  YJAEIbHYIO MAacCOBYIO CKOPOCTb BBITOPaHUS TOPIOYETO
MaTepuaia " Ionaab moxapa, Kr/c";

t,, — TEMIIEpaTypa cpabaTbIBaHUs CIPUHKIIEPHOTO OpOCHTES

npuHUMaeTcss mo Ttabmuie 6.4, m. 6.2.17, m. 6.2.18 [3] B 3aBHCUMOCTH OT
MpEeNeIbHO JOMYCTUMOW pabodeil TeMIepaTyphbl OKPYXKAlomeld cpeabl B 30HE
pacIONOKEHUsI CHPUHKIEPHBIX OpPOCHUTENICH; B paMKaxX KypCOBOTO HpPOEKTa
MIPUHATO CIEAYIOUIEE YCIOBHE:!

—eclIi, COTJIaCHO BapuaHTy 3ajaHus 1o Tabnune 1.1, Temmeparypa B
noMemeHnu gpiute 5°C, TO MPENEabHO IOMyCTUMAsl TEMIIEpaTypa B 30HE
pacnosioxkeHus opocurelst npuaumaercs ot 39°C no 50°C,

—€Clli, COTJJaCHO BapuaHTy 3ajaHus 1no Ttabnune 1.1, Temmeparypa B
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nomenieHuu Huxce 5°C, TO NMpeenbHO AOMyCTUMAas TeMIIepaTypa B 30HE
pacnoioxkeHus opocutelis npuHumaercs 10 38°C;
f, — HaydajbHas TeMIlepaTypa BO3JlyXa B MOMEIIECHUU MPUHUMAETCSA B

3aBUCHUMOCTH OT MCXOJHBIX JaHHBIX, YKa3aHHbIX B Tabmuue 1.1: ecnu
TemriepaTtypa B nomemenun Beime 5°C, 1o fyp = 20°C, eciu Temmneparypa B
noMmernennu Hrwxke 5°C, to ¢y = 5°C;

z — 0Oe3pa3MepHBI mapameTrp, omnpeaensieMpli 1o dopmyne (2.7),
YUUTHIBAIOIIMK ~ HepaBHOMEpHOCTh  pacmpeaeneHus O®II no  BbicoTe
MOMEIICHHUS;

n — TIOKa3aTellb CTENEeHW, YYWUTHIBAIOIIUA W3MEHEHHE MAacChl
BBITOPAIOIIEro MaTepraia BO BPEMEHH, C YYETOM KpYyroBoil (hOpMbI pa3BUTHUS
no’kapa nmokasaresib CTENEHN TPUHUMAETCS PABHBIM 3;

V. — CBOOOIHBIA 00BbEM MOMeNIEHHS, M> (IPH OTCYTCTBUHM JaHHBIX
JOTyCKaeTCsl MpUHUMATh paBHBIM 80% T€OMETPHUIECKOTO 00heMa TOMEIICHHS);

a — Ko3hp(PUIMEHT OTpakeHHs MPEIMETOB Ha MYTAX O3BaKyalluu
(mpuaumaetcs 0,3);

E — HavaJlbHasl OCBEILIEHHOCTH (nmpuHumMaercs 50 Jik);

l, —PpacdeTHas MpeaenbHas JalbHOCTh BUAMMOCTH B YCJIOBHAX
3aapIMIIeHUST  (IUIS  ABIMOBOTO  HM3BEIATedNsl  NPUHUMAaeM  3HAuYCHUE,
COOTBETCTBYIOIIIEE BEpXHEMY MOPOTY cpabaTeiBanus — 103 M), m;

D, — IpIMOOOpasyolas CriocOOHOCTh ropsANIero Mmarepuaina, Hi-m? kr-,

Eciu mox 3nakoM jorapudma mMoOdy4yaeTcs OTPUIATENIBHOE YHUCIIO, TO
nansbiii O®II He pencTaBiIseT ONACHOCTH.

Pa3mepHblif KoMIUIeKC B onpenensercs mo Gpopmyse
353 - cp -V

ce

B =
I-9)-n-0°

rae C, — yaenbHas u300apHas TEIIOeMKOCTh ra3a, MJIK/Kr momyckaercs

(2.5)

npuHEMaTh paBHoi 1,005%10° MJ[x/kr);
¢ — K03 HUIMEHT TEMIONOTEPS (IPUHUMAETCS 110 JaHHBIM CIIPABOYHON

JUTEPaTypPhl, IPU OTCYTCTBUH JTAHHBIX MOXET ObITh MPUHAT paBHbIM 0,55);
n — ko3huimeHT noaHoThl ropeHus (mpuaumaetcs 0,95);

O, — HU3IIas TEIUIoTa cropaHus marepuana, MJx/kr;

[TapameTp A4 [0 KpYroBOro pacnpOCTPaHEHUs MOXKapa BBIYUCIISIIOT
CJIETYIOIIUM 00pa3oMm:

A=1,05-y, v, (2.6)

r1e v, — JIMHEWHas CKOPOCTh PACHpPOCTPAHEHUS IUIAMEHH, M'C, B
HayaJbHBIA TEPHOJ pa3BUTUA Moxkapa (mpubmusutensHo 10 MUH) nuHeHHas
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CKOpPOCTh (DPOHTA IJIAMEHM COCTAaBJISET MOJIOBUHY OT 3HAYEHUs, YKa3aHHOTO B
Ttaba. 1.3;

Wyo — YHeTbHAs MaccoBas CKOPOCTh BBITOPAHUsS TOPHOYEH HArpy3KH,
Kr-m2-cl.

[TapamMeTp z BBIYUCIAIOT 110 (opMyJIe:

ool 142700 L <6
z - €X S npu S0m
5y oXp LA np , 2.7)

rae h,, — BBICOTA YCTAHOBKH YCTPOHCTBA oOHapyxeHus (U3BelaTens,

OpOCHUTEIISA), M, B LIEJIAX YIPOILEHHS paCUE€TOB JIOMYCKAETCS MIPUHATH paBHOU H
H— BbICOTA IOMCIICHUS, M.

2.3.2 OnpeneneHue KPUTUYECKOM MPOJOJIAKUTETHHOCTH PA3BUTHS MOKAPA

1 AHaJu3 KPUTHYECKHX COOLITHH
[Ton XpUTHYECKMM BpPEMEHEM pa3BUTUA II0XKapa B JAHHOM ClIy4ae
IIOHUMAETCSl BPEMsSI HACTYIUICHHS TAaKOW CTaJAUU I0XKApa, KOrJa BO3HHUKAET
yrpo3a >KW3HU M 370pPOBbIO JIOJEH, CYIIECTBEHHBIM MaTepHalbHBIN YyIIEpo,
100 CKJIAABIBAIOTCS MPEANOCHIIKH JIJI PACIIPOCTPAHEHHUS MOXKapa 3a Mpeebl
noMemieHus: oyara. K 9uciay KpPUTHYECKMX COOBITMM MOXXHO OTHECTH

caeayrouue:
— pacmpocTpaHEeHHE IUIAMEHU Ha BCIO ILIOLIAAb IIOMELIEHNS,
—  JIOCTHIKEHUE CpeHe0ObeMHOM TeMIepaTypou BEJINYHUHBI

TEMIIEPaTypbl CaMOBOCIJIAMEHEHHSI BEIIECTB M MATEPUAIOB, HAXOMSIIUXCA B
IIOMEIIEHUH OYara Io)apa, 4YTO MPUBEAET K 3HAUYUTEIBHOMY POCTY CKOPOCTH
pacnpocTpaHeHust (POHTA IJIAMEHU;

- JIOCTHKEHHE KPUTUYECKUX 3HAYCHHMM OMACHBIX (haKTOPOB IMOXKapa Ha
ypOBHE paboueii 30HbI;

— HACTYIUIEHHE€ OJHOTO WJIM HECKOJbKUX HOPMHUPOBAHHBIX IS
CTPOUTEIIBHBIX KOHCTPYKUUN MPEAECIBHBIX COCTOSHUM 110 OTHECTOUKOCTH;

— TIPEBBIINIEHWE WHBIX MMAPaMETPOB, TMPHUBOJAIIECE K HETOJHOCTH
HaXOJISIIIMXCS B IOMEIIEHUH oYara MaTepHalbHBIX LIEHHOCTEH (Hampumep, aJs
ANIEKTPOHHBIX YCTPOWCTB XpaHEHUS HH(POPMALMH KPUTUYECKOW CHUTYyalHeu
SBISACTCA  JOCTMKEHHE TOYKM MOTEPM HAMArHUYEHHOCTH  HOCHUTES,
coctasisroniei okono 170°C, Tak Ha3siBaeMasi mouka Krwopu).

B pamkax KypcoBOro mpoekTa Mpearnoyiaraercsi, 4ro OOBEKTHI,
nepevyuciaeHubie B Tabnuie 1.1, uMmeroT He Hrke Il creneHn orHecToMKOCTH, a
cnenupuka (GYHKIMOHUPOBAHUS HE XapaKTepusyeTcs OOJBIINM CKOTUICHUEM
monen. Ilosromy B pacyer OyayT UpUHUMATHCA TIEpPBbIE JBA U3
BBIIICTIEPEYUCIICHHBIX COOBITUN, a UMEHHO: PACIpPOCTPAHEHHE TOXKapa Ha BCIO
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IJIOIIAb PACCMATPUBAEMOI0 MOMEILIEHUS U BpeMsl JOCTHXKEHHUS TEMIEpaTyphbl
CaMOBOCIUIAMEHEHHUSI Troprodeil Harpy3ku. M3 AByX MOJy4eHHBIX 3HAUYCHH
cienyeT NpUHUMAaTh HAaUMEHBIIIEe.

2 Pacyer BpeMeHHU pacnpoCTPAHEHHS MOKapa

JUisi mpoBeneHusT OLIEHKW BPEMEHHM PacHpOCTPAaHEHUs I0Kapa Ha BCHO
IUIOIIAAb TOMEIIEHUs BOCIHOJIB3yEMCSl YIPOIIEHHOM MOJIENBI0  pacyera
IIOHIAIM TOXapa, HCIOJNb3yeMON TMpHU IJIaHUPOBAHUM OOEBBIX JEHCTBHIA
MOKapHBIX TOApa3AeNeHu, TOJPOOHO U3JI0KEHHOH B LIEJIOM PsAJIEe CIIPABOYHBIX
¥ yueOHBIX u3anuii [8].

Bpemsi pacnpocTpaHeHUsl IOXkapa CIEIyeT ONpPENENsATh MOCPEACTBOM
MOJEIMPOBAaHUS  JAWMHAMUKMA  IJIOMIAAM  TOKapa. Opnako  Bpems
pacnpocTpaHeHus MoXkapa Ha BCIO MJIOMIAb (KPUTHUECKAS TPOIOKUTENbHOCTh
no)kapa Mo IUION[aJ) MPU KPYrOBOM PacHpOCTPaHEHUH U3 F€OMETPUUYECKOIrO
IEHTpa MTOMEIIEHUS MOXKET OBITh OMPECIICHO CJICIYIOIIUM 00Pa30M:

L L
npu —<600 7. =—"
VH VJ'I
<
L . (L =V, -600) (2.8)
npu —=>600 7 =600+ ;
v, 2v,

roe L — MAaKCUMAQIbHBIM JIMHEHWHBIM pa3MeEp IOMEIICHUS B IUIAHE

max

(IIMHA WK [IUPUHA), M;
7., — KDUTUYECKOE BPEMs paCIPOCTPAHEHUs 10Kapa, C;

rae VvV, -— JIMHEHHAs CKOPOCTL pacCnpoCTpaHCHUA IIJIaMCHH, M'C_l,

a

MpUHUMAETCS 1o Taou1. 1.3 B 3aBUCMMOCTH OT HOMEpa BapUaHTa.

®opMyibl (2.8) MO3BOJISAIOT OLICHUTH BPEMsI PaCIpOCTPAaHEHUs IIaMEHU
Ha BCIO IUJIOIIAAb TOMENICHHsS, HE TMpuderas K pacyeTHO-rpapuuyecKomy
cnoco0y, Korjna nisi pa3iMYHbIX MOMEHTOB BPEMEHU  OIPEIEIISIIOTCS
paccTosiHue, MpoHJIeHHOe (PPOHTOM IUTaMEHH, IUIOLIAAb IMOKapa, CTPOUTCS
rpaguk  M3MEHEHUs IUIOLAAM MoXKapa M YCTAaHABIMBAETCS  BpeMs
pacnpocTpaHeHus MoXKapa Ha BCIO MIIOMIA/Ib TOMEIICHUSI.

3 Pacuer BpeMeHM JOCTHKEHUS] TEMIIEPATYPHI CAMOBOCIIAMECHEHHUS
W3meHeHune temiiepatypbl B TIOMELIEHHMH OOYCIOBJICHO CKOIUJICHHEM
HarpeThIX MPOAYKTOB IFOPEHUSA B NPUIIOTOJIOYHOM CJIO€ IOMEIICHHMS, a TAKKe
JYYUCTHIM M KOHBEKTHBHBIM TEIJIOOOMEHOM B MPOIECCe Pa3BUTHA IOXKapa.
JluHamuka TemrepaTypbl B MOMEIIEHWU oyara rno)kapa MOKeT ObITh OonucaHa
HECKOJIBKUMHM MAaTeMaTHYECKUMHU MOJEIISIMU Pa3JIMYHOM CTEIEHHU CII0KHOCTH. B
paMKax KypcOBOI'O HpOEKTa JJsi MNPUOJIM3UTEIbHOW OLIEHKH HCIOJIb3YETCs
aHAJIMTUYECKOE PEUIEHWE WHTErpajbHOM MaTeMarndeckod wmoxaemu [11-13],
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KOTOPOE€ ONHUCHIBACT JUHAMHKY OCHOBHBIX MapaMeTpOB MOXKapa Ha HAYaJIbHOM
CTaJIMu €Tr0 Pa3BUTHSI.

[Ipu mpoBeneHun pacyera OyJaeM YYUTHIBATH OCOOCHHOCTh M3MEHEHUS
TeMIepaTypbl B MOMEIICHUH, @ UMEHHO, TTIOCTEIIEHHOE €€ YBEIIMUCHHUE 10 MEpe
CKOILJICHUSI TIPOJTYKTOB TOPEHUS B IPUIIOTOJIOYHOM cjioe. B cBsI3u ¢ 3TUM pacuer
OyZeM TpOW3BOAUTH HWCXONS W3 YCJIOBHS JOCTIDKCHUS TEMIEpaTyphl
CaMOBOCILJIAMEHEHUsI Ha YPOBHE BEpXHEW YACTH TOpPIHOYEH Harpy3ku B
MOMEIIEHUH (TO €CTh C Yy4€TOM MUHHUMAJIBHOTO PACCTOSIHHUSI MEXKIY TOproueit
Harpy3Kou U MOTOJIKOM MTOMEILEHHUS ).

Pacuer crneayer npouW3BOJIWTH AHAJOTMYHO METOJMKE OIpPEICICHUS
BPEMEHU JIOCTHKEHUSI TEMIIEpaTypbl CpadaThIBaHUS TEIUIOBOTO H3BEIIATEINS,
M3JI0°)KEHHOM B moApasjene 2.3.1.

Kputndeckass mpoobKUTENBHOCTh MOXKapa MO YCJIOBHUIO JOCTHUKEHUS
TeMIepaTypbl CaMOBO3TOpaHUsI Ha YPOBHE CKJIAJUPOBAHUSA  IOXKAPHOU
Harpy3KH:

A
t— n
D LM UL St/ S | O (2.9)
"4 (273+1,) z,

rjae ¢, — TeMiepaTypa caMOBOCIUIAMEHEHHS OKapHOU Harpy3ku, °C.

[Ipu sTOM mapameTp z, onpenensercs no Gopmyse, aHaJToTHIHOH (2.6)
h

z =—-exp| ,4- X
=exp 14k (2.10)

r1€ h, — pacCTOsSTHUE OT YPOBHS IOJIa J0 BEpXa TOprOYe Harpys3kKu

(ompenensercs o Tabi.1.2 B 3aBUCUMOCTH OT BapHaHTa), M.
Pesynbprarhl pacuetoB, nojydeHHble B noapazaenax 2.3.1 u 2.3.2, cpas-
HUBAIOTCS, U3 HUX BbIOMPACTCSI HAUMEHBIIEE Ty

2.3.3 BeiBoa 0 pexomenayemom Bujae AYII

BeiGop wmexnay chnpuHkiaepHo u  apenHdepHort AVII  ciepyer
OCYWIECTBJISATh HAa  OCHOBAaHWM  IPOBEICHHBIX  BBIIIE  pPACUCTOB U
npejnoiaraeMoro yiiepoa, BO3HUKAIONIEro KaK OT OMacHbIX (hakKTOpOB IoXkapa,
TaK ¥ OT TMOJa4M OTHETYIIAIIWX BEIecTB. Bompoc oreHkn ymepda oT
BO3JICUCTBHSI  OTHETYIIAIIMX BEIIECTB OCOOCHHO AaKTyaJieH B  cllydae
npumeHeHus apenuepHsix AVII, mockonbpKy npu ee cpabaTtsiBanuu nogada OB
OCYILECTBIISIETCA MO BCEH 3alIMIIAEMOM TUIOMAAU (MJIM CEKI[MU YCTAHOBKH), B
pe3ysibTaT€ 4Yero HEraTUBHOMY  BO3JEHUCTBUIO MOIYT  MOABEPrHYTHCS
MaTepHuaibHbIC IIEHHOCTH, HE MOBPEXKICHHBIC OMACHBIMH (paKTOpaMH TOXKapa.
[Tomaya OB mo Bcel 3amuimaeMoi IUIOMIAIN IIeJIecooOpa3Ha B ciaydae, €ClIH
Bpems nojgadn OB B oyar moxapa CONOCTaBUMO C KPUTUYECKHUM BpPEMEHEM
pa3BUTHUA MOXKapa.

B cBs3m C BbIIECKAa3aHHBIM HEOOXOJWMO TIPOBEACHUE aHalu3a
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MOJIYYEHHBIX JaHHBIX C LIeNbl0 NpuHsTHs pemienus o Buae AVIL. Ha Beibop B
NoJIb3y TOW WM MHOM YCTAaHOBKHM, O€3yCIIOBHO, OKAa3bIBAIOT BIUSHUE
OCOOEHHOCTH TMPUMEHSEMBIX MAaTEMAaTHUYECKHX MOJENEH, OMUCHIBAIOLIUX
nuHaMuky O®II B momemienuu. [loaToMy ¢ ydeTtom, B TOM YHMCJIE U JAaHHOIO
daktopa, BbIpazuM Kkputepud BbiOOpa THna AVYII B BuIe COBOKYMHOCTU
HEPABEHCTB:
r, <t
op cn (2 1 1)
Top <Top
Ecnu onHOBpeMEHHO BBITIONHSIOTCS 00a HepaBeHcTBa cucteMbl (11), To
cienyeT npeaycMarpuBath ApeHuepHyro AVYIL, ecnu ke He BBINOJIHAETCS XOTS
OBbI OJTHO U3 HUX, TO HEOOXOAUMO MPOEKTUPOBATH CHIpUHKIIEpHYI0 AVYII.
DU3NYECKHIl CMBICT CUCTEMBI HEpaBeHCTB (2.11) 3akirouaercs B TOM, 4TO
[oZja4a OTHETYIIAINUX BELIECTB I10 BCEH IUIOLIAAM C MOMOULIBIO JAPEHYEPHOU
AVYIl 1uenecooOpazHO B ciydae, €ClIM COPUHKIEpPHAs YCTaHOBKAa HeE
obecnieunBaer noxauyy OB 1o pacnpocTpaHeHHs moxapa Ha BCHO IUIONIAb
MOMEIIEHHS], ¥ OTHETYIIAIIUE BEIECTBA C MOMOIIbI0 ApeHuepHoit AVII Oynyt
NOJaHbl paHEe, YEM CHPHUHKIIEPHOM.
Ecnu xoTst Obl OJTHO U3 HEPABEHCTB CUCTEMBI (2.11) HE BBINONHSETCS, TO
HE0OXO0IMMO TMpeaycMaTpuBaTh cripuHkiepayto AVYII. JlanHoe pelieHre MOKHO
000CHOBATH CJIEIYIOIINM 00pa3oM:

cn V)
o ccmu T,, > Tpp, TO MOAAYA OTHETYIIANIMX BEIIECTB CIPHHKICPHOMN

YCTaHOBKOM MOXKapOTyIleHus OyAeT oOecrneueHa 10 HACTYIUICHUS KPUTHUYECKUX
MOCJIE/ICTBUM (ITOKAp PACHPOCTPAHUTCS HA BCIO TJIOLIAAL TOMEILICHHUS );

op cn v
® CClin TOB > TOB) TO IIoJJa4da OTHCTyIIaluX BCIICCTB CIPHUHKIICPHOU

YCTaHOBKOW MOXapoTyuieHus: Oyaer oOecneueHa paHee (WM OJHOBPEMEHHO),
YeM JPEHYEPHOU YCTAHOBKOM C 3JIEKTPOIIYCKOM.

Wtak, Ha ocHOBaHUHM pazjena 3 T0oJKeH ObITh cliejaH U 000CHOBAH BBHIOOD
BUJIa OTHETYIIAIIETO BELIECTBA U TUIIA aBTOMATUYECKON YCTAaHOBKH IOXKapOTY-
IICHHUSL.

2.4 Pacuer napamerpoB AYBII

[lens pacueTa — onpeseieHre ONTUMAIIBHBIX JUAMETPOB TPYOOIIPOBOJIOB,
TpeOyeMbIX JIaBIICHUN U PACXOJ0B BOJIOTTUTATENECH.

Pacyer mapameTpoB aBTOMATHMYECKOM YCTAHOBKH MOXKAPOTYILICHUS
MPOU3BOJAUTCS HA OCHOBAHUU aJITOPUTMA, U3JI0KEHHOTO B MpuioxeHuu b [2] B
CJIEIYIOIIEH MOCIEI0BATEIbHOCTH:

1) BBIOOp THUIA OpPOCHUTENIE B COOTBETCTBHUU C €r0 XapaKTePUCTHKAMU
(pacxo/10M, UHTEHCUBHOCTBIO OPOIICHUS, 3aIUIIAeMOM TUIOIA/IbIO)

® pa3MENICHUE OPOCHUTEJIEH Ha IUIaHE 3allUIIAEMOr0 TNOMEIICHUS U
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TpaccupoBKa TPyOOIPOBOIOB,

OlpeziefiecHHe  YCJIOBHOTO  JIMaMEeTpa BBIXOJHOTO OTBEPCTUS U
TpeOyeMoro JaBJIE€HUs y TUKTYIOLIETO OPOCUTENS Ha OCHOBaHUH T3 Ha
MPOEKTUPOBAHHUE,

ONpeeNeHe IUIOMIAIN JUIsl pacyeTa pacxo1a BOJBI,

2) pacyeTr paclpeaeiuTeIbHON CeTH

® [IOCTPOEHHUE AKCOHOMETPUUECKOHN pacueTHoM cxembl AYBII,

® [I0CJICIOBATENbHBIA pacyeT JaBJICHWM, pACXOJOB HAa Pa3IMYHbBIX

Y4acTKaX paclpeaeanuTeIbHON CETH;

3) ompeneneHUe NapaMeTpOB  BOAOMUTATENEH U JONOJHUTEIbHBIX
arperaros:

® OCHOBHOI'O BOAOIMTATENS;

® 2aBTOMATUYECKOIO BOAOIMUTATENS;

e KomIpeccopa (11 Bo3ayHou cripunkiepaon AYBII);

[

APCHAKHOI'O HACOCA.

Ha ocHoBanuu pesynpratoB pacueroB napamerpoB AYBII 3anonusrorcs
Tadymune! 2.2, 2.3.

2.4.1 Bo10op THIIAa OPOCUTEJIA U ONIpeesieHne miomaau opomennsi AYBII

1.

OnpeneeHye yCJI0BHOIO JMAMETPA BbIXOJHOI0 OTBEPCTHUS M
TPeOYEMOI0 JABJIEHHS V JUKTYIONIEr0 OPOCHTEIs

OpocuTenb BEIOUPAETCS 0 COBOKYITHOCTHU CIEIYIOIINX KPUTEPUEB:

1.
y4eToM

e 00ecre4yeHrsI HOpPMAaTUBHOM MHTEHCUBHOCTU B COOTBETCTBUU C TPYMIIIOM
MOMEIIEHUS ¥ YYETOM KOJIMUECTBa MOKapHOM Harpy3ku (cM. T3);

® MOHT@)XHOTO TOJIOKEHUSI (HAMpaBJICHUS PO3ETKH OPOCHUTEINs) B
3aBUCUMOCTH OT THUIIa COPUHKIEPHON ycTaHoBku (. 6.2.19 [3]), a
TaKXKE€  apPXUTEKTYPHO-IUIAHUPOBOYHBIX  PEHICHUN  3allMIIaeMOro
oOBeKTa.

® Tpele’abHO JOMyCTUMOW paboyeil TemmepaTyphl OKpYKaromen
Cpellbl B 30HE PACIOIOKEHHUS CIIPUHKIEPHBIX OpOCUTENEH (CM. paszzen
2.3.1 «Onpenenenne BpeMeHn Haudana nogauun OTBy», dbopmyna 2.3
HACTOSIIIIMX METOJAMYECKUX YKa3aHUM).

IIo SIIIOpaM OpPOIICHHA WM IMACIIOPTHBIM AaHHBIM Ha OPOCHUTCIIbL C
HOpMaTHBHOﬁ HHTCHCUBHOCTHU OPOIICHHUA MW BBICOTBI PACIIOJIOXKCHUSA

OpOCHUTENISl OMpEeNsieTcs [aBJICHHE, KOTOpoe HEOoOXOJUMO OO0EeCHeuuTh Yy
JUKTYIOIIETO OpPOCUTENSA, M YCJIOBHBIA JHMAaMeTp BBIXOJHOIO OTBEPCTHUS
opocuTtens. JlaBineHue y AUKTYIONIETO OPOCHUTENS JIOJDKHO OBITh MaKCHUMAaJIbHO
OpUOIMKEHO K MHUHUMaJbHOMY pabodeMy [aBlICHHUIO, YKa3aHHOMY B
TEXHUYECKON JOKyMEeHTaluu (Kak mpasmio, B auarnazone ot 0,1 mo 0,3 MIla).
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[Ipy »TOM faBieHHE OMNpeAeNsieTcsl HUCXOJs U3 YCIOBUA 00s3aTEIbHOTO
obecrieueHrss HOpPMAaTUBHOM MHTEHCUBHOCTH JIJIs1 33JJAaHHOM T'PYIIIbI MOMEILEHUS
(cm. T3). Ilpu oTcyTcTBUU AaHHBIX O 3aBUCUMOCTH MHTEHCHBHOCTU OPOLIEHUS
(WM f[aBiEeHMs]) OT BBICOTHI PACIOJIOKEHUS OPOCHUTENE B TEXHUYECKOU
JOKyMEHTAIlUU JOMyCKaeTcsl MPUHUMATh 3HAYECHMs, YKa3aHHbIC BBILIE, IS
BBICOTEHI B 2,5 M.

2. PacuerHblil pacxon BOAbl ¢,, 2i/c, 4Yepe3 AUKTYIOUIMHA OPOCUTEIb
omnpezensercs no Gopmyie

q, =10K,/P,, (2.12)

rie K — Ko3p(UUUEHT NPOU3BOJUTEILHOCTH OPOCUTENSI — 3TO
OTHOCHUTENIbHAS BEJIMYMHA, XapaKTEpU3yIollas MPOMYCKHYI0 CIOCOOHOCTD
opocutens o nogade OTB, 3aBucsmas ot auameTpa OpoCcUTENs, (SBIsSETCA
TEXHUYECKOH XapaKTePUCTUKOM Ha opocutens [14]), #/(c- MIla"™);

P, — JaBJICHUE MEPe] AUKTYIOLUIUM OpOCHUTeNeM (Anana3oH pabodyero AaB-
JICHUSI SIBJSIETCSI TEXHUYECKON XapaKTepUCTUKOi Ha opocutens [ 14]), MlITa.

[Tocne BeIOOpa opocurens B pazaene 5 «Onucanue OCHOBHBIX 3JIEMEHTOB
TexHoJiornueckoil yactu AYBIID» KypcoBoro mpoekra cieayeT yKaszaTb €ro
nmojiHoe OyKBeHHO-IIM(PpoBoe 0003HaUeHHE (HaUMEHOBAHUE) C pacIIM(POBKOM
BCEX CHMBOJIOB U MapKUPOBKOM M3/I€Nusl, B COOTBETCTBHUM C KiIacCU(PUKaLUEH U
cTpykTypoi o6o3HaueHus nmo 'OCT [21], a Takke IPUBECTH WJUTFOCTPAIIUIO U
TEXHUYECKUE XapaKTepUCTUKU. JlomyckaeTcs WCHOJIb30BaHUE CIPaBOYHbIX
Matepuanos [ 14] u UHTEpHET-PECYPCOB.

2. Pa3menienue opocuTelieil HA IUIaHe 3AIMINAEMOr0 OMELCHUSs U
TPACCHPOBKA TPYOONIPOBOIOB

[Inan mnomemieHus BbIYEpUYMBACTCS B MacmiTabe (JOmMycKaeTcss Ha
MUJUTUMETPOBO Oymare). Pa3MecTuTh OpocuTeld C ydyeToM TpeOOBaHMIA
na. 6.1.12,6.1.13,6.2.11, 6.2.15, 6.2.16 n 6.2.22 [3].

MakcumanbHOE pacCTOSIHUE MEXAY CIPUHKIEPHBIMU OpPOCUTEISIMU U
opocHuTensiMA U cTeHamu cM. 1. 11 u 12 T3 Ha npoexkTupoBaHue.

Paccrosinug Mexay OpOCUTENSIMH ONpPENENsiOTCS B 3aBUCUMOCTH OT
Ipyninbl MOMEIICHUST M MaKCUMaJbHOW IUIONIaJAH, KOHTPOJIHPYEMON OIHUM
OpOCUTENIEeM B COOTBETCTBMM C TpeOoBanusiMu Tabn. 6.1 — 6.3 CII
485.1311500.2020 m TeXHUYECKUMU XapaKTEPUCTUKAMH opocuTene [3].

Ha mnnane nomemieHuss HamedaeTcsl palMdOHalIbHAasi CXema TpaccChl
MUTAIOMINX U PACIIPEACIUTEIHBIX TPYOOTIPOBOIOB.

JUiss  ynmpolleHHsT TNpPOBEIEHUS pacdyera B  KypCOBOM  IIPOEKTE
PEKOMEHIYETCSI  BBINOJHUTH CHUMMETPUYHYIO  PACCTaHOBKY  OpPOCHUTENEH
OTHOCHUTEJILHO PACMOJI0KEHHUS MUTAIOIIEro TPyOOIIpoBoa.

[Ipumep npencrapiieH Ha pucyHke 3.1.
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3. OnpeneneHue NJIOMIAIM ISl pacyeTa pacxoaa BOAbI
Hns copunknepHod AVYBII konuuecTBO oOpocuTeNei, NPUHUMAIOIIUX
Y4acTHE B THIPABIMYECKOM PACUETE, ONPEACIISIETCS KAaK MAKCUMAJIbHOE U3 ABYX
BEJIMYUH 110 popMmyiie:

HOpM F HOpM
n,, = max | Lo Zaven | (2.13)

. q F:)p
1€ Q,py U F,p; COOTBETCTBEHHO MHHHMAJBHBIE PACXOJ M IUIOLIAIb
AVYBII (n.11 T3 na npoektupoBanue, Tadm. 6.1 — 6.3 [3]), z/c.

Ecnu paccurTaHHOE 4MCIIO OpOCUTENIEH HE KPATHO YUCIY OPOCHUTENIEeH Ha
BETBH WIH PAJIKE, TO JUIsl yI0OCTBA pacuera BO3MOXKHO YBEIMYHUTh PAaCUETHBIM
pacxoJl 4yepe3 OpOCUTENb, CJEIOBATEIbHO, KOJIMYECTBO  OPOCUTENEH,
YYaCTBYIOIIMX B pacyeTe, yMEHBIIUTCS.

[Inomane Ay pacyeTa pacxojia BOAbI ONpeesieTcs mo popMmyiie:

Fivsn = Rop. * Fop’ (214)

Hns apenuepnort AYBII miomane onpenenseTcss B COOTBETCTBUM C 1.5
npuMedanuii Kk Tabda. 6.1 [3]. B paMkax KypcoBOTO MpOEKTa JOIYyCKaeTCs He
pas3nensaTh TIOMEIICHWE Ha 30HBI, 3allUIICHHBIC OTACIBHBIMU CEKIHSIMHU
JTPCHYCPHON YCTAaHOBKH, a TPHUHITH IUIONIAAb JJIsS pacdyeTa pacxojia BOIbI
paBHOW TUIOMIAAM 3alUINAEMOT0 TOMEIIEHUS W KOJUYECTBO OpPOCHUTEIEH
COOTBETCTBEHHO.

[ITpruxOBKOW BBIMOJIHUTH 0003HAYEHHUE TUIOMIAAM Ui pacuera pacxoia
BOJbl HA TUTAHE Pa3MEIECHUS OPOCUTEIEH M TPAaCCHUPOBKU TPYyOONPOBOJIOB B
3amuiaeMom nomemennn. O003HauuTh 1UppaMu U OyKBaMU PacueTHBIEC TOUKH
OpPOCHUTEIIEN U PAJIKOB, HAUMHASA OT JUKTYIOIIETO opocureis (puc.3.2).

2.4.2 Pacuer pacnpeneuTeIbHOH CeTH

1 IlocTpoeHne aKCOHOMETPHYECKOM pacyeTHO cxembl AYBII
AkcoHoMmeTpuyeckasd pacuetHas cxema AYBII BeimonHsercss BoO
GpoHTaNIbHON M30METPUYECKONM TMpOoeKuu (cobaroneHne MacmTaba  He
o0s3arenpHo). (Cxema BBINONHIETCS Ha OCHOBAaHWU IUIaHA pa3MELICHHS
OpOCHUTENIEl M TPAaCCHUPOBKH TPYOONMPOBOJOB B 3alUINAEMOM IOMEUICHUH
(puc.3.2), HO JyIsl paCYETHOTO YKCJIa OPOCUTENEH.
Ha cxeMe 10mKHBI ObITh YKa3aHBbI:
® DPACUETHOE YMCIIO OPOCUTEIIEH,
e 1muppamMu U OyKBaMHM pACUETHBIE TOYKH OPOCUTENIECH, PAIKOB,
YYaCTKOB,
® JUIMHBI yYaCTKOB TPYyOOIIPOBOJIOB, M (B COOTBETCTBUH C T3),
e y3eJ YIpaBJEHUS.
[Tpumep nipencrasieH Ha puc. 2.4.
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KomnonoBka opocuteneit Ha pacnpeaenutesibHoM Tpyoonposoje AYBII
BBITIOJIHAETCS] 10 CUMMETPUYHON TYNMHMKOBOM MJIM KOJBIEBOM cxeme, Jaubo 1o
HECUMMETPUYHOM TYNMKOBOW WJIM KOJIbIIEBOM cxeme (puc. 2.4).

B pamkax KypcoBOro TpOEKTa Yy3€l YIPABICHUS pPa3MECTUTh B

MMOMEIICHUHA HACOCHOM CTAaHIIMHU IMOKAPOTYILICHUA.
A b

2 3 4 1 2 a3 4
vV v v v v v v
vV v v

1 a

]

v
v

Y %'y v v v'v v

v v v v vV v,

|

vV v v
vV v v
v v v

1 2B3 1 3 F

L 20 20k 2 v v
2 A v v
v vViv v v +j+ v

Pucynox 2.4 — Cxemsl pacnpenenurenbHoit cetn AYBII
A - ¢ cumMmempuuHbLIM PACHONOJNCEHUEM Opocumenell Ha MynuKo8OM NUMAruem
mpybonpogode; b - ¢ cummempuuHbiM  KOIbYEBLIM NUMANOWUM  MPYOONPOBOOOM,
B - ¢ HecummempuuHbiM pACNONONCEHUEM Opocumeneli Ha MYRUKOBOM NUMAOuem
mpybonpogoode; I’ - ¢ HeCUMMEMPUYHLIM KOJIbYEBLIM NUMAOWUM mMpyOOnpo8ooom,
L II, 11I - psioku pacnpedenumenbHo2co mpyoonposooa; a, 0, 8, 2 - Y3108ble pacuemuble MmouKu

v

cw*“

\

v
v v
v

2 IlocsenoBate/ibHbIM pacyer AaBJACHUN, PACX0/10B HA Pa3JINYHbIX Y4ACT-
Kax pacupeaeJuTeJbHoN ceTH

Pacuer pacnpenenuTenbHOM CETH  BBINOJHIETCA HAa  OCHOBAaHHUU
aKCOHOMETPHUUYECKOU pacueTHOM cxembl. [Ipumep npencrasiieH Ha puc. 3.3.

[locne pacueToB JaBlIEHHWM, PAacXOJOB Ha PAa3JIMYHBIX Y4YaCTKaX
pacrpenenuTeNbHON CETH YTOUHSETCA Pa3sMELIEHUE OPOCHUTENEH, TPaCCHPOBKA
TpyOONpPOBOOB Ha IJIaHE 3alMIIAEMOTO MOMEIIECHUS] M BBITOJHICTCS JUCT 1
rpajuueckoii yacTM TpoeKTa - IUIAaH pa3MelIeHus OoOOopyIOBaHUS B
3alMIIaeMOM TTIOMEIICHUHU C pa3pe3oM (Tipuiioxenue ).

Meronuka  pacuera mapamerpoB AVYII  1npu  MOBEPXHOCTHOM
MOXKApPOTYLIEHWX BOAOM M TIEHOW HHU3KOM KpPAaTHOCTM IIPUBEIECHA B
[Tpunoxxenuu b [3].

OpueHTUPOBOYHBIN PACX0]] BETBU BBIYUCIAETCS 1O (hopmyIie

— P
Qeemsu _neemsu 'ql' (215)
I[I/IaMeTpBI TPY60HpOBOI[0B ONpCACIIAOTCA M3 YCJIOBUA BBIITOJIHCHUA
O6$I33TCHBHI)IX Tpe6OBaHI/Iﬁ U OIITUMH3AIINN TCXHHUYCCKUX peH_IeHI/Iﬁ 10

00eCIIeYEeHUIO pacxoaa YyCTAaHOBKH, paCHCTHOI'O JaBJICHHA, CKOPOCTH JABHUIKCHHA
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BOJIbI B TPYOOIIPOBOJIE M METAINIOEMKOCTH KOHCTPYKIIMH.
HomunanpHbiii quametrp TpyOompoBoaa DN, MM, BETBM Ha3HAYarOT IO
TabJj1. 2.2. B COOTBETCTBHUH C pacX0JI0M, OIpe/ielieHHbIM 110 hopmyiie (2.16).
[Tpubnu3uTenpbHOE 3HaUECHUE OTpeeseTcs mo Gopmye

D, =356, e > (2.16)
rae 35,6 — const = ‘Iw ;
T

eemeu
14
0,ones — OPUEHTUPOBOYHBIN PacXoj BETBU, /¢

v — CKOpPOCTb JABI)KEHHS BOJbI B TPYOONPOBOJE Ha paccMaTpUBAEMOM
ydacTke, M/C (JIJ1s1 pacueTOB IPUHUMAETCS B AMara3oHe ot 1 10 5 m/c).

B coorBerctBuM € [3] CKOpPOCTh JBHJKEHHS BOJBI B HAIOPHBIX
TpyOOIIPOBOJaX pacupeAesuTeIbHON CETH I0JKHA COCTaBIATh He Oosee 10 m/c,
a BO BCaChIBAIOIINX TPyOOMPOBOAaX HACOCOB - 2,8 M/C.

Huamerp, paccuuTaHHbli 10 Qopmyine (2.16), yBenuuuBaercs 10
OmKaiIero HOMMHAJILHOTO 3HAUCHUS B COOTBETCTBHUH ¢ Tabdnuieit b.2 [2, 16].

Ta0muna 2.2

OpHeHTHPOBOYHbIE 3HAYCHUA IMAMETPOB TPYOOIIPOBOI0B B
3aBHCHMMOCTH OT Pacxo/ja BoAbl (IIPH CKOPOCTH IBUKEHHUS BOABI S M/¢)

Pacxon na yuactke
TpyOompoBoja, Q, 1 {2 3|6 |10 15]20 (35|50 |65 |80 |15
a/c

HomunannHBIN 1Ha-
METp
TpyOomnposoaa DN,
MM

20 |25 132 {40 |50 | 65 | 80 |100 {125|125]150 200

Ilpumeyanue. 1lpu moslyueHUM MPOMEKYTOUHBIX 3HAUYEHUH pacxoja B paMKax
KypCOBOTO IIPOEKTa PEKOMEHIYETCSI IPUHUMATh HauOOJIBbIINNA U3 ABYX COCEIHUX
auaMeTpoB TpyOompoBoga. Hampumep, ecim pacxoa BOAbl Ha ydacTKe
coctaBisieT 18 n1/c, TO cieayeTr npUHUMATh AUaMeTp, COOTBeTCTBYIoHit 20 11/c

[Ton HOMMHAIBHBIM JAUMAMETPOM NOHUMAIOT MHapaMeTp, NMPUHUMACMBIN
JUIsT TPYOOTIPOBOJHBIX CHUCTEM B Ka4e€CTBE XaPAKTEPUCTUKH TPUCOCTUHSIEMBIX
yactel, HanpuMep (PUTUHrOB U BeHTWwiIed. HoMuHambHBIA AMaMETp HE UMeEEeT
CAUHULIBI W3MEpPEHUs | NPUOJM3UTENIbHO paBeH BHYTPEHHEMY JHAMETPY
MPUCOEAUHSIEMOTO TPYOOIIPOBO/Ia, BRIPAXKEHHOMY B MUJUIUMETpPaX.

HomunanbHbI quaMeTp clielyeT yKa3blBaTh C MOMOIIBIO 0003HAYEHUS
DN u 4ucioBOro 3HayeHus, BBIOpaHHOTO M3 psga. Hampumep, HOMUHAIBbHBIN
nuameTp 200 nomkeH odo3Havateess DN 200.
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AHATOTHYHO Ha3HAYAIOTCSI 170031 OTIPEACTISIOTCS TUaMETPBI
TPyOOIIPOBOJIOB HAa OCTATBHBIX YJacTKaX paclpeAeIuTEIbHON CETH.

[Tpu Ha3HAYCHUW  JHAMETPOB  TPyOONMpPOBOJOB  HEOOXOJAMMO
NEPECUUTHIBATh CKOPOCTh JBHXKEHUS BOJBl B TpyOompoBojax v, M/c, TO
bopmyie

3
1267100, 2.17)

2 0

CkopocTh ABWKEHHUS BOABI B TPyOONpOBOJE HE JODKHA MPEBHIIIATH
10 M/c, ecniu ckopocTh nipeBbicuiia 10 M/c, TO HEOOXOIUMO YBEIIMUUTH JTUAMETP
TpyOoIpoBoa.

Pacxon mepBOro IUKTYIOIIETO OPOCUTENS ¢, SBISETCS PACUETHBIM
3HAYeHUEeM (), , Ha Yy4YacTKe L, , MEXAy MEPBBIM U BTOPBIM OPOCUTEISMHU
(puc. 2.4).

[lotepu naBnenust P,,, MIla, Ha y4acTKe L, , ONPENesstoT o hopmyIe:

2
A 219
rie O,, — pacxon OTB Ha ydacTke MEXIy NEpPBbBIM U BTOPHIM
OpOCUTEIISIMH, /¢
L., —nnviHa ydactka 1 - 2, wm;
K, — ylenbHas XapakTepUCTUKA TpyOOolmpoBoaa Ha ydactke 1 - 2,

10°-2°/¢? (BeIOMpaeTCss B COOTBETCTBUHU ¢ HOMUHANBLHBEIM DN 1o Tabnuie B.2
[2,16]).

Hins npusateix B Qopmyine (2.19) eauHunl u3MepeHHs 3HaYCHHUE
koadpdunuenta K,, Homyckaercss OpaThb paBHBIM 3HAUEHUIO, IPUBEICHHOMY B

tabmune b.2 [3], 6e3 yuera pazmepHoi Benmuuunsl 1076,
Pe3ynbrarsl pacueToB HEOOXOAMMO 3alMCHIBATh B CTAHIAPTHOM BUJIE, TO
€CThb YHCJI0, OKPYTJIICHHOEC 10 COTBIX, YMHOKEHHOC Ha 107" .
HaBnenue y opocurens 2 P,, Mlla , OIIPECIIAETCA 110 bopmyie
P,=P +P_,, (2.19)
rjae P, — JaBJICHUE y opocutend 2, Mlla ;
P, — naBjienue y opocurens 1, Mlla ;

P,_, —TIOTEpH IaBJICHUS Ha y4acTke 1-2, Mlla.
Pacxon y opocurens 2 g,, 11/c, 4epe3 BTOPOM OPOCHUTEIb ONPEAEIAETCS
o ¢popmyiie:
g, =10K,/P,, (2.20)
rae P, — AaBieHue nepen BTopeiM opocureneM, MIla.

Pacuetnblil pacxon nns cxembl A (puc. 2.4) Ha y4acTKe MEXIY BTOPHIM
OpPOCHUTEJIEM U TOUYKOUN @ ONpeNesIoT 1o hopMyIie
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0,, =0, +q,. (2.21)
AHAJIOTUYHO ONPEAEIISAIOTCSA PACXOAbI JUIsl MOCIEAYIOINUX YYaCTKOB.
[loTtepu naBieHHs Ha MOCIEAYIOUIMX YYacTKaxX BETBHU, JABJICHUS U
pacxoapl y TMOCJIEIYIOIMIMX OpOCUTENEeH [0 MHUTAIoMIero TpyOoIrpoBoja
OTIpEeACIIAIOTCS aHAJIOTMYHO 10 popmyiam (2.18 - 2.21).

Ocobennocmu pacuema cuMMEMPUUHOT CXEMbL MYRUKOBOL
pacnpedeaumenvHoil cemu
Jleeas wu mpaBas BerBu (puc.2.4, cexkuus A) CHUMMETPUYHBI,
CJIeI0BATENIbHO, UX PACXOAbl OYyT PABHBIMHU.
B utore pacxon Boabl aiist psjika I (B Touke @) onpeaensiercs rno hopmyie

0, =2x0, . (2.22)
OO0001IEHHYIO XapaKTEPUCTUKY PSIKA ONPEICTISIOT U3 BRIPAKEHUS
0,
B, = o (2.23)

rae P, — naBJICHUC B TOYKE a4, Mlla ;

Ecnu B manpHeiiem pacuere HEOOXOIUMO BBIYHCIUTEH PAacX0j BETBH, TO
aHAJIOTMYHO MOXXHO PaCCUUTATh OOOOIIEHHYIO XapaKTEPUCTUKY BETBHU.

HomMunanpHbIM 1uamMeTp nuraroiiero Tpyoonposoga DN, MM, Ha3HAYalOT
no Tabiy. 2.2 B COOTBETCTBUU C OPUEHTUPOBOUYHBIM PACXOJOM, ONPEIACISIEMbIM
o ¢hopmyiie

opuenmup

avem -~ Moy "4 (224)

[Ipy  Ha3HaueHUM  JUaMETPOB  TPYOONpPOBOAOB  HEOOXOJIHMMO
NEPECUUTHIBATh CKOPOCTh JBHXKEHHS BOJBI B TpyOompoBojax v, M/c, TIO
dbopmyne (2.17). Eciiu ckopocTs nipeBbicuiia 10 M/c, TO HEOOXOAUMO YBEITUYUTD
TuaMeTp TpyooIpoBoia.

[ToTepu naBieHUS HA y4acTKe @ — O W TaBJIICHUE B TOYKE O BBHIYUCIISIOTCS
no popmynam (2.18, 2.19).

JIist  yMEHbIIIEHUS JIMHEWHBIX TMOTEepPh HEOOXOIUMO yBEIMYHUBATH
JTUaMeTpbl TPYyOOTIPOBOIOB.

Pacxon Boasr u3 psnka Il onpenensitor mo gpopmyne, z/c:

Oy :\/Bpxpé' (225)

Pacyer Bcex mocienyrommx psSAKOB 10 IOJYYEHUS PacUETHOTO
(pakTHueckoro) pacxoja BOJbI M COOTBETCTBYIOIIETO €My JABJICHUS BEIETCS
AHAJIOTUYHO pacueTy psaka II.
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Ocobennocmu pacuema HecCUMMEMPUYHOI CXeMbl MYRUKOBOT
pacnpedenumenvholl cemu
[IpaBas yacTh cexuuu B (pucyHok 2.4) HECUMMETPUYHA JIEBOU, TO3ITOMY
JICBYIO BETBb PACCUUTHIBAIOT OT/ICIBHO, ONIpeeTsis A Hee P, u Q) .

Ecnu paccmatpuBaTh MpaByl0 4acTh psiaka 3—a (OJUH OPOCHUTEIIb)
OTIICNIBHO OT JICBOW l—a (JBa opocHTensi), TO JaBJICHUE B TPaBOH 4yacTh P!

JIOJDKHO OBITh MEHBIIIE JIaBJICHUSI P, B JIEBOW YacCTH.

Tax xak B OJHOW TOYKE HE MOXKET OBITh JIBYX pa3HbIX NaBICHHUH, TO
OPUHUMAIOT OOJbllIee 3HAYEHHUE HABJICHUS P, U ONPENeNsIOT HCIPaBICHHBIH

(YTOUYHEHHBIN) pacxo JJIsl IpaBoil BETBU O, , , 1/c¢, IO popMyIie
P

Q3—a = Q3/7a P: : (226)
CyMMapHBIi pacxoJ1 BojbI U3 psaaka | onpenensator mo ¢popmyne, i/ c
Q] = Q2—a + Q3—a' (227)

Ocobennocmu pacuema cuMMempUYHOI U HECUMMEMPUUHOU CXeM
KO/1bUeBoll pacnpeodeumeibHoll cemu
CHMMETpUYHYI0O M HECHUMMETPUYHYIO KOJbLEBbIE cXeMbl (puc. 2.4,
cekiuu b u ') paccuMThIBalOT aHAIOTMYHO TYyHNUKOBOM cetu, HO mpu 50 %
pPacyYeTHOr0 pacxo/a BOABI M0 KaXAOMY HOJYKOJbILY.

B pe3ynemame pacuema onpedensiomcsi onmumanvHvie OUAMEmpbvl
mpyoonpoeooos u pacxod YCMaHOBKU Q,,.;, KOMOPGIL ABAAEMC CYMMOLL
pacxo008 opocumenetl, pasmeweHHbIX Ha paciemHoul nIowaou.

Ilpogepkoii npasunvHocmu pacuema AGNAEMCA  BbINOJHEHUE YCI08US

opuenmup

O s > 0%t . Opuenmupo8ouHwlll pacxoo Q%" onpedensiemcs no opmyne
(2.24).

Pe3yabTarhl rHAPABJIMYECKOTO pacyera

Tabnuma 2. 3
Pacxon B pac- Pacxon Ha JInnelnble
i’ [laBnenue B pac- Vua-
YETHOU TOYKE, . y4acTkKe, DN [IOTEepU HA
yeTHOM Touke, MIIa | cTOK
J/c a/c y4acTKe

m
CymMmapHble IMHENHBIE TOTEPU Ha Y4acTKe, ZPM— ;
i=l1
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2.4.3 Onpenesienne napaMeTpoB BOJAONUTATEIEH U TOTMIOJTHUTEIbHBIX
arperaTon

1 OnpenesieHne NapaMeTpoB OCHOBHOI'O BOAONUTATE/IsA

OcCHOBHOM BOAONUTATENb - BOJONUTATENb, OOECHEYMBAIOIIUN padboOTy
YCTaHOBKH MOXAPOTYIICHHUs] C PAaCYETHBIM DPACXOJIOM M JaBIIEHHEM BOJABI U
(WJ11) BOAHOTO pacTBOpa B TEUEHHE HOPMATUBHOTO BpeMeHHU [3].

To ectb 0OCHOBHOI BoONUTATENb JTOJKEH 00ECIIEUUTh BOJOCHAOKEHHUE C
JIOCTaTOYHBIM PAcXoJOM U JaBJIEHHEM B TEUEHHWE HOPMATHUBHOTO BpPEMEHU
10JIa4M BOJIBI IIPH MOXKApE.

B kadecTBe HCTOYHHMKA BOJOCHAOKEHMSI YCTAHOBOK  BOJISIHOTO
MOKapOTYIICHUSI CJEAYeT HCIOIb30BaTh OTKPBITHIE BOJOEMBI, TOXKApPHBIC
pe3epByaphl UM BOJOMPOBOIBI PA3TUYHOTO HA3HAYCHUS.

B cnywae ecnu rumgpaBinueckue mapaMeTphl BOIOMPOBOJAA (JIaBlICHUE,
pacxojl) He 00eCrneynBalOT PACUETHBIX MapaMeTPOB YCTAHOBKH, JOJDKHBI OBITh
PEeyCMOTPEHBI HACOCHAs! YCTAHOBKA JJIsl MTOBBIIICHUS JaBICHUS U TIOXKAPHBIH
pe3epByap.

Taxum o6pazom, HYHKIIMH OCHOBHOTO BOJOTIUTATENSI MOTYT BBITIOHSTD:

— BOJIONPOBOJIHASI CE€Th, NMPU OOECHEUYEHHUU PACUETHOTO pacxoia U
naBieHus BOABI ( Oy 2 O ,vpns Poe = Pog);

— BOJIONIPOBOJIHAS CETh M IOXKApPHBIE HACOCHI, MpU OOECTICUCHUU
pacueTHOro pacxoja B CETH, HO HeIOCTaTKe gaBieHus (
Osc 20 4vss Poc <Poy);
— BOJIONIPOBOJIHASI CETh, IIOXKapHBIE HACOCHI, pe3epByap IIpHU
HEJIOCTAaTKE PacueTHOI'0 pacxojia B CETH U HEJIOCTATKE JIaBJICHUSI.
[Ipu 3TOM 00BEM pe3epByapa ONpeneaeTcsl ¢ y4eTOM HOMOTHEHHUS
13 BoJONPOBOIHON ceTU ( Oy < Q,vprs Poc < Pos);
— TMOXapHbIE HACOCHI, Pe3epByap MPU OTCYTCTBUHM BOJOIPOBOIHOMN
CETH.
— Oy - pacxoJ BOJOMPOBOAHOW ceTu, ompexaenserca no T3 Ha
MPOEKTUPOBAHUE C YYETOM MCXOJHBIX JaHHBIX JUIsl pacyeTa
Ta6:1.1.6 UM cpaBOYHBIM JaHHBIM [ 14].
Ha ocHoBanum pe3yibTaTOB pPacyeToB MapaMETPOB  OCHOBHOIO
BOJIOIIMTATEIIS 3aI10HsAeTcd Tadiuna 2.4.
Tpebyemoe naBiieHHEe OCHOBHOI'O BOJONUTATENsA, Mlla, ONPENeNsaeTcs 1Mo
bopmyie
m
Py =P, +1200 P, + Py )+Z, (2.28)
i=1

rjae P, — JaBJICHHUE Y JUKTYIOIEro opocurens, Mlla ;
P, , —TIOTEpU Hamopa Ha y4actke i+1 — i (Hanpumep, P.;, P, u T.11.),
Mlla;
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Y. P, —CyMMapHble HOTEPH Hafopa B TpyOOIpOBOIaX

i=l1
pacIpenenTeIbHO CETH, OIPEACICHHBIE B COOTBETCTBUM C PACUYETHOMN
AKCOHOMETPUYECKON CXEMOM;

M — KOJINYECTBO PACUYETHBIX TOYEK HA PACYETHONM AKCOHOMETPUYECKOMN
cXeMme;

1,2 — B npubnmxeHHbIX pacuerax 20 % npuHUMaeM MoTepu JaBJIeHUS Ha
MECTHBIE CONPOTHUBIICHUS B OTAENBHBIX JJIEMEHTax (3aJBIKKaX, OOpaTHBIX
KJIanaHax u T.1. Mlla);

Py, - MECTHBIE CONIPOTHUBIICHUSA B y3JI€ ynpaBjenus, Mlla ,

Z - NIb€30METPHUUECKOE JaBlIeHHUE (F€OMETPUUECKasl BbICOTA AUKTYIOLIETO
OpOCHTENSL HaJl OChIO MOXKAPHOI0 Hacoca WM TpyOONpoBOJa BOJOIPOBOIHOM
CEeTHU MpU OTCYTCTBUU Hacoca), Mlla .

MecTHbIE CONPOTUBIEHUS B Yy3J€ YIpaBiCHUS (CUTHAIBHOM KJIAIlaHE,
3aJIBUXKKaX, 3aTBOpax), Mlla, onpeAenstorcs mo Gpopmyse

éyy'ijBH
= 2V XAVET 2.29
=2 (2.29)
rae &, - KO3DPUIMEHT mnoTeph MAaBJICHHUS B Y3JI€ YIPaBJICHUS

(MpUHUMAETCSI TI0 TEXHHYECKOW JTOKYMEHTAIIMM Ha Y3l YIPaBICHUS, BBIOOP
y3J1a YOpPAaBIICHUS OCYIIECTBISETCS WCXOMS W3 THIA YCTAHOBKHA W JHaMeETpa
MUTAIOIIET0 TPYyOOTIPOBOIA);

O,vsy - PACXO BOJBI Uepe3 y3eNl yIpaBICHUS NPUHUMASTCS PaBHBIM

pacyeTHOMY pacXoAy YCTaHOBKH, 1/c.

[Ibe30MeTpuyeckoe aaBieHue, Mila , onpenensercs no popmyse
H

Z="",

100

rae H— TeoMeTpudeckash BhICOTa IMKTYIOIIErO OPOCUTENSt Hall OChbIO
MOKApHOTO Hacoca, m.

Ha ocHoBanuu 3Hauenuit P,, u Q,,, OCYIIECTBIAETCS OOOCHOBaHUE

(2.30)

HEOOXOJMMOCTH yCTPOMCTBA IMOXKAPHBIX HACOCOB M pe3epByapa, a TaKxKe
ompenereHue WX mapaMmeTpoB. Hacockl MOKHBI 00O€cmeunBaTh pPacxXxom H
JaBJICHUE BOJIBI, JIOCTATOYHBIE I paboThl ycTaHOBKH. B pesepByape, eciu oH
npeaycMaTpuBaeTcsi, oOecreuyrBaeTcss XpaHEHHE 3amaca BOJbl C  yYETOM
IIOITOJIHEHUS U3 BOJOIIPOBOIHOU CETH.

Ha panHOM »3Tame BBIBOJ O HaIWYUMU WIM OTCYTCTBUU IOKapPHOTO
pe3epByapa BIMET Ha pacyeT TpeOyemMoro J1aBjieHUs Hacoca.

Pacuetnoe naBnenue Hacoca, Mlla , onipeAenstoTcs o Gopmyie

prei=p, _p
rae P, — JaBlieHHWEe BO BCAChIBAIOIIEM TPyOOmpoBoje Hacoca, Mlla

(2.31)

6x 2
— [pHU OTCYTCTBUHU pe3epByapa P, = P,.,
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— TpH HEOOXOaUMOCTH pe3epByapa P, = 0.
Tabnuua 2.4
IlapaMeTpBI 0CHOBHOI'O BOAOIIUTATEISA
Ilapamerpsl Pacxoa | /laBiaenue
PacueTrnble mapamMeTpbl OCHOBHOTO BOAONUTATENSA, O, vprs Pop

XapaKkTepUCTHKH BOAONPOBOIHOM ceTH, Oy, Py

ITo>xxapHblii pe3epByap TpeOyercs (1a/ HeT)

MuHuManbHO ~ HEOOXOIUMBIE  XapaKTEPUCTHKH  HAacoca,
pacu pacu __

O s> P (ecnm pesepByap ectb, TO P =P,

H

eciu pe3epByapa HeT, To PP =P, —P,. )

XapaKkTepuCTHKH Hacoca

dakTH4eCKue XapaKTEPUCTHKH Hacoca, 0,.P

(0, 2 Qyypn> £, 2 P")

Mapka Hacoca

MoitHoCTh Hacoca, KBT

MouHOoCTb 3J1eKTpoaBUTaTess, KBt
HomuHansHbIe TuaMeTphl TPyOOIIPOBOIOB, MM:
BCaCBIBAIOIICTO,

HaIropHOro

B cootBerctBUM € [3], CKOPOCTh JBHUXEHHS BOJbI BO BCACBHIBAIOIIUX
TpyOOIpPOBOaX HACOCOB JOJIKHA COCTABIIATH HE Oojiee 2,8 M/c
CKopoCTh ABMKEHHUSI BOJBI B TPYOONPOBOIAX HACOCHOW CTAHIIMM OIpese-
JsieTest UcXois u3 Tpebopanuit [16] . 7.9.

Ta0mnuma 2.5
Huametp TpyoO, CKOpOCTH JBM)KEHUS BOJIBI B TPYOOITPOBOIAX HACOCHBIX CTAHIIMM, M/C
MM BCACBHIBAIOIINE HalopHbIE
o 250 0,6-1 0,8-2

[Ipu BBHIMOTHEHUH KYPCOBOTO MPOEKTa HEOOXOAUMO YTOUYHUTH TUAMETPHI
TpyOOIIPOBOJOB AJis OOECIeUeHus BhILIENePEUHCIEHHBIX KpuTepreB. CKkopocTu
JIBUKEHHUSI BOJBI B TpyOOINpoBojax mnepecuutaTh mo ¢opmyne (2.32) u npu
HEOOXOJMMOCTH YBEJIUYUTh TUAMETPHI.

1,267-10°Q
Y

(2.32)

HomuHanpHple  auaMeTppl  KaXAOro  y4JacTKa  IMOANMCaTh  Ha
aKCOHOMETpHUUYECKOU cxeme (mpuioxenue /).

Pacuer o0beMa moskapHOro pe3epByapa
[Ipu ompeneneHuu BMECTUMOCTH pe3epByapa [Jisi YCTAHOBOK BOJSTHOTO
NOXKAPOTYIIEHUSI ~ CJIEAYEeT YYUTHIBATh BO3MOXKHOCTH  aBTOMATHYECKOIO
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MONIOJIHEHUSI PE3EPBYAPOB BOJIOM B TEUEHHE BCErO BPEMEHHU MOKAPOTYLICHHUS.
Oo0beM peseppyapa st AYBII onpenensiercs mo popmyie, ' :
V, = Qe = Quocems) 7, -60-107, (2.33)
rae 0, — pacxon Hacoca, 1/c;
O.00coms — PACXOA BOOOIIPOBOAHOM CETH, 11/cC
7,— MPOJIOKUTENIHOCTh pa00OThl YCTAHOBKU MOXKAPOTYILICHUS, Mur .

KonnuecTBo mokapHBIX pe3epByapoB WM BOJOEMOB JODKHO OBITH HE
MEHee JBYX, IIPU 3TOM B KaXKJIOM U3 HUX JODKHO XpaHHUThCS 50 % oO0beMa BOJIbI
Ha TMOXapOTyLICHUE, IMPU 3TOM M0jja4ya BOJAbI B JIIOOYIO TOUKY IMOXKapa JI0JKHA
o0ecreunBaThCsl U3 JIByX COCEIHUX PE3epPBYapoOB WIIM BOJIOEMOB; MpU 00beMe

Boabsl 1000 M> 1 MeHee OIyCKaeTcs XPaHUTh €€ B OJHOM pesepByape m. 6.9.13,
6.9.14 [3].

2 OnpenesieHue NAPpaMeTPOB ABTOMATHYECKOI0 BOAONUTATEJIS

ABTOMAaTUYECKUI BOJONMUTATENb - BOAONMUTATENb, ABTOMATHYECKH
obecreunBarONi ~ JaBieHWEe B TPyOOmpoBojax, HeoOXoAuMoe IS
cpabaThIBaHUA y3J10B yrpaBieHus [3].

Taxum 06pa3oM, aBTOMaTHUYECKHI BOAOMUTATEINb JOKEH MOJIEPKUBATh
HE0O0XO0JMMOE JIaBJICHUE B JCKYPHOM PEKUME.

B AVBII cinenyer npeaycmarpuBaTth OJWH U3 BHUAOB aBTOMATHYECKOIO
BOJIONUTATENs 6€3 pe3epBUPOBAHMSL:

e cocyn (cocymsl) BMECTUMOCTBIO HE MeHee | M, 3aIlOJHEHHBINH BOJOM
06semoM (0,5 £ 0,1) M> ¥ CKATBIM BO3YXOM;

® TOJNUTHIBAKOLIUI Hacoc (>xoKeii-Hacoc), 000pyOBaHHBIM
IPOMEXKYTOUHON MEMOpPaHHOW €MKOCTBIO (COCYIOM) BMECTUMOCTBIO HE MEHEE
40

® BOJONPOBOJ PA3TMYHOIO HA3HAYEHHS C TAPAHTHUPOBAHHBIM JaBICHUEM,
o0ecreunBarOM cpadaThIBAaHUE Y3JIOB yIpaBieHus [3].

MuHuManbHOE AaBiIeHUE, HEOOX0AUMOE 1Ji pabOThl OOJILIIMHCTBA Y3JI0B
YIPaBJIEHUs] OTEYECTBEHHOIO Mpou3BoACTBa, coctasisieT 0,14 Mlla. Ilpu stom
JUIi  YMEHBIICHUS MHEPUHOHHOCTH  BOJO3AIOJHEHHBIX  CHPUHKIECPHBIX
YCTAaHOBOK PEKOMEHIYETCA MOIJIEPKUBATh JABJICHUE, JOCTATOYHOE IS
obecrieueHrUss HOPMATUBHON MHTEHCUBHOCTH B HAYalbHbIH MOMEHT pPaOOThI
YCTaHOBKH IPH TOKape.

JlaBiieHue B ACKYPHOM pexume, Mlla , onpeaensercs no Gopmyie
Z+15 (2.34)

100
rae P, - JaBJ€HHE Y ITUKTYIOLIEro opocurens, Mila (cM. mojapasnen

2.4.1);

Pp=H+

Z - TeoMeTpHYecKas BbICOTA OT OCH HAcOCa 10 YPOBHS OPOCUTEICH, M;
15 - 3amac Ha pabOTy YCTaHOBKH JI0 BKJIFOUCHHS PE3EPBHOTO HAacoca.
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Ha ocHoBaHMM paccuMTaHHOTO JaBIICHHS P;p ompenenseTcs Auana3oH
JaBJICHHUH, KOTOpbIN OyneT nojaepxkuBathecsi B AYBII B 1e)XypHOM pexuMe.

Hwxauil npenen [naBieHUS — PACCUUTAHHOE 3HAYCHUE JaBJICHUS,
OKPYTJIEHHOE JI0 COTBIX, BEPXHUM MPEIEN - PACCUNTAHHOE 3HAUEHUE JABIICHUS,
OKpYIJIEHHOE J10 COThIX, Tutoc 0,05 — 0,1 MITa.

BpiGop Tuma aBTOMATHYECKOTO BOJOMHTATENS MPOW3BOJAUTCS Ha
OCHOBaHMHM pszia (HaKTOPOB, B TOM YUCIIE, YA0OCTBA dKCILTyaTaIUH.

B Hacrosiiee Bpemsi HamOojiee 4acTO MPUMEHSETCS KOKEH-HAacoC ¢
MeMOpaHHOUW eMKocThio. Kputepuem BbmIOOpa KOKeH-Hacoca WU MEMOPAHHOTO
Oaka SBISIETCA PACCUMTAHHOE JABJICHUE B JICKYPHOM PEKUME.

3 OmnpeneneHue napaMeTpoB KOMIIpeccopa

OCHOBHBIMM TIapaMeTpaMH IS BbIOOpa KOMIIpeccopa SBISETCS €ro
JIaBJICHUE U MIPOU3BOIUTEIBLHOCTb.

JlaBrieHHe B JSKYPHOM PEKUME B MUTAIOIIEM TPYOONPOBOJIE BO3TYIITHOM
CIIPUHKJICPHOM yCTaHOBKH  OIpEJeseTcss Ha OCHOBAaHUM TEXHUYECKHUX
XapaKTePUCTHK y3J1a yIIpaBICHUS.

3HayeHne MPOU3BOAUTEILHOCTH JIOJDKHO OTBeYaTh TpeOoBaHUsIM 1 6.2.7
[3], a UMEHHO, MPOAOIKUTEILHOCTh 3aMOJHEHUS CHPUHKIECPHON BO3IYIIHOM
WU CHOPUHKIEPHO-ApeHUYepHOr Bo3aymHou cekiuu AVYIL Bo3gyxom g0
paboyero MHEBMAaTHYECKOTO JIaBJICHUS JTOJDKHA OBITH He Oosee 1 4.

O0bem mmTaromero TpyoOoOmpoBOJa  ABISETCS CyMMOM  OO0BEMOB
OTJIEJIbHBIX YYaCTKOB, 00BEM KOTOPBIX ONpeieNisieTcs o hopMyie

2
DN ). (2.35)

V=rx- L

rie DN — HOMUHAJIBHBIM JUaMeTp TpyOompoBojia, M (OIpeAcsieH MNpu
pacyeTe pacrpeielIuTeIbHON CeTH);
L - IPOTSAKEHHOCTh y4yacTKa, M;
Bo3ngymHblid  KOMIEHCATOp — SIBIISIETCSI  COCTAaBHOM  4acThlO  y3Jia
YIOPaBJIEHHUS], IOATOMY €Tr0 JUAMETP IPU BBIITOJIHEHUN KYpPCOBOIO INPOEKTAa HE
ONIPENEIIAETCS.

4 QOmnpeneneHue KOJIMYECTBA IEHO00pa3oBaTes
B cnyuae BmIOOpa B KauecTBE OTHETYIIANIETO BEIIECTBA YCTAaHOBKHU
MOXKAPOTYIIEHUS TIEHBl HU3KOW KPATHOCTU HEOOXOIUMO MPEAYCMOTPETh 3armac
neHooOpasoBarest (), onpeaenseMsrii mo Gopmyie (6e3 yuera 100 % pesepsa
neHoooOpazoBaress 1o 1. 6.9.21 u ¢ yuerom 1. 6.9.22 [3])

C
V o =11x—x(V. +V ), 2.36
nho 1 00 ( myuienus mp ) ( )
€ V, one — OOBEM PacTBOpa IEHOOOpa3OBaTENs HEOOXOMMMBIN I Ty-
IIEHHS, M;
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3.
V,, — EMKOCTb TPyOOIIPOBOJOB yCTAHOBKH MOXKAPOTYIIEHHUS, M,

C — paboyvasi KOHIIEHTpAIHsI IEHOOOpa3oBaTes, % M7t BOMIBI.

[Tennbie AVYIIT mo cpaBuenuto ¢ BoasHbiMH AVIIT pomxHBI OBITH

obecreueHbl TOMOJIHUTEILHBIMU YCTPONUCTBAMMU:

— Oakamu 11 IeHooOpa3oBaTes;

— aBTOMATHUYECKOTO JO03WpOBaHUsS IeHOooOpa3zoBarelns (IpU €ro pasielbHOM
XpaHEHUN);

— KOHTPOJISl ypOBHS IIEHOOOpa3oBaresis B 0ake ¢ IeHO0Opa3oBaTeseM;

— JUIs IepeMeIlIMBaHus pacTBopa MeHO00pa30BaTels;

B KaudeCTBe YCTPOMUCTB aBTOMAaTUYECKOTO JIO3UPOBAHUSA
neHoooOpazoBaresis (IpU ero pa3AeibHOM XpPaHEHUH) MOTYT UCIIOJIb30BaThCS:
— HACOCHI-J03aTOPHI;

— 703aTOphl TuadparMeHHOTO TUTIA;
— J103aTOPBI KEKTOPHOTO THIIA;
— 0aku-103aTOPHI.

B cucreme mno3upoBaHMsl JODKHO OBITH MPEAYCMOTPEHO JBa Hacoca-
no3aropa (pabouuii U pe3epBHBIN) MO0 MO OAHOMY 0aKy-703aTOpy, A03aTOPY
nuadparMeHHOTO WIIA 2KEKTOPHOTO THIIA.

PacueTHblii W pe3epBHbIE 00BEMBI TNEHOOOpa30BaTENsl JOIMYCKAaeTCs
coJiepKaTh B OJTHOM COCY/IE.

S Omnpenesenne NapaMeTPOB JIPEHAKHOT0 HACOCA

B nacocHol cTaHIMK HEOOXOAUMO MPETyCMOTPETh MEPOIPUSITHUS IPOTUB
BO3MOKHOT'O 3aTOIICHUS] arperatoB Mpu aBapuM B IMpeJiesax MallWHHOTO 3ajia
Ha caMOM OOJBIIOM IO MPOU3BOJUTENIBHOCTH Hacoce (m.m. 7.15, 7.16 [16],
6.10.22, 6.10.23 [3]). Kax mpaBuno, s 3THX 1eled JOMKEH ObITh
IIPEAYCMOTPEH IPEHAKHBIN MPUAMOK U JPEHAXKHBIM HACOC.

Br16op apeHaxHOTO Hacoca MPOU3BOJIUTCS U3 YCIOBUS OTKAYKU BOJBI U3
HAaCOCHOM CTaHLUU Ipu cioe BOJIBI BBICOTOM
0,5 M, 3a Bpems He Oostee 1 yaca.

Tpebyemasi  MPOW3BOAMTENBHOCTh  JPEHAXKHOTO  Hacoca  (m’/1)
onpeensercs no Gopmyiie

gy =225 (2.37)

T pas
rae 0% — tpedyemasi MPOU3BOAUTEIBLHOCTD JIPEHAKHOTO HAcoca, m'/4 ;)
S — IUIOIA b HACOCHOM CTAHIIUH, M’}

7,.; — BPEMs PabOTHI JPEHAXKHOTO HACOCA, 4

0,5 — BBICOTA CJIOS BOABI, M.
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2.5 Onucanuve 0OCHOBHBIX JIEMEHTOB TeXHOJIornueckoi yactu AYBII

B nanHoM paznmene HEOOXOAMMO OMUCATh OCHOBHBIE  3JIEMEHTHI
TexHoJiorndeckor yactu AYBII, a nmenHo:
® OpOCHTENEH;
y3J1a yIpaBJIEHUs;
CUTHaJIM3aTOpa AaBJieHUs (pefie TaBJIeHHUs ),
MaHOMETpPA CUTHAIU3UPYIOIETO;
KOKel-Hacoca 1 MeMOpaHHOTO Oaka (HAaCOCHOW yCTaHOBKH);
CUTHAJIM3aTOpa YPOBHS;
Hacoca-jo3aropa (baka-go3aropa u T.11.);
KOMIIPECCOPA;
® DJEKTPO3aJABUKKH U T.J.

Onucanue 3JeMEHTOB TexHosiornueckod ydactu AYBII mo ob6bemy He

JOJKHO MPEBBIIIATH 4, 5 TIMCTOB MOSACHUTENBHOM 3aIMCKUA U TOJHKHO BKIIFOYATH!

e [ojHOe OyKBeHHO-IIU(ppoBOe 00O03HAUCHHE (HAWMMEHOBAHUE)
aeMeHTa (OpOCHUTENs, y3Jia YIPaBICHUS U T.1I.) ¢ pacimdpoBKOH
BCEX CHUMBOJIOB W MAapKUPOBKOM wu3Nenus (B COOTBETCTBHM C
KJaccudukanueit u crpykrypoi obo3nauenus no 'OCT [21], ecniu
CYILIECTBYET);

® WJUIIOCTPALINH;

® OCHOBHBIE TEXHHUUYECKUE XapaKTEPUCTHUKU;

e 00U MPUHITUT PAOOTHI.

O06opynoBaHWe TEXHOJOTUYECKON YaCTH YCTAHOBKH BBIOMpPAETCS TIO
TEXHUYECKUM  OMHUCAHUSIM  3aBOJIOB-U3TOTOBHUTENEH C  HCMNOJb30BAaHUEM
CIIPABOYHBIX MaTEPHUAJIOB MJI BBINOJHEHUS KYypCOBOTO MPOEKTAa WM APYrUX
MCTOYHUKOB, Hanipumep cetu Uurteprer [17-20].

OHOBPEMEHHO WJIM TOCJIE BBITIOJIHEHHUS JaHHOTO pasjiesia BhIOJIHIETCS
JucT 2 rpadUuecKor 4acTU MPOEKTa — aKCOHOMETpPUYECKasi CXeMa YCTaHOBKH
(mpusioxenue J[) B COOTBETCTBUM C TPEOOBAHUSIMHU, U3JIOKEHHBIMU B pasjielie
1.4 naHHBIX peKOMEHIALIMIA.

[lepeuenb OOOpy/IOBaHUS W MaTEPUATIOB IO TEXHOJIOTMYECKOW YaCTH
AYBII unu AVIIII, KoTOpBI SBASETCA BOCBMBIM Pa3e€iiOM MOSICHUTEIbHOM
3amuCcKU KypcoBoro mpoekta (pazmen 3 Ilpumepbl BBITIOJHEHHS OCHOBHBIX
pa3ziesIoB KypCcOBOTO MPOEKTA), TOJBKEH COOTBETCTBOBAThH JAHHOMY Pa3feiy.
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2.6 ABromarusanusa AYBII

ABTOMaTH3alMsl NpoLecca — COBOKYNHOCTb METOJOB U CPEJICTB,
IpeIHa3HAYeHHas JUIsl peajiu3alliid CUCTEMBbI, MO3BOJISIOIIEH OCYIECTBIATh
ynpaBieHue 0e3 HEMOCPEACTBEHHOTO y4acThs YesoBeKa, MO0 OCTaBlIEHUS 3a
4eJIOBEKOM I1paBa NPUHATHS HauboJee OTBETCTBEHHBIX PEIICHUN.

OcHoBHOUM 11e7pi0  aBTOMaTu3anuu AVYBII sBiasgercss oOecrieueHue
aBTOMAaTHUYECKOT0 ITyCKa YCTAHOBKU IIPHU II0Kape, KOHTPOJIA U IOIACPKAHUSA
paboTOCIOCOOHOTO COCTOSIHUS B JIEKYPHOM PEXKUME.

ABTOMaTH3aIMsl BBIMNOJIHAETCS HAa OCHOBAHMM TEXHUYECKHUX PpEUICHUH,
OPUHATBIX TpH pa3pabOTKE TEXHOJIOTMYECKON YacTh YCTAaHOBKU BOJSIHOTO
MOXKAPOTYILIEHUS.

OyHkuuu annaparypsl ynpasieHus BbinonssoT IIITY, cnenmnansHO
[IPEIHA3HAYEHHbIE JUIsl YIPAaBICHUS YCTAHOBKAMU BOASHOIO W IIEHHOIO

MOKapOTYILIEHUS.

[Ipubop ympaBnenuss noxapueiii (IIIIY) — TtexHuueckoe CpencTo,
MpeaHAa3HAYCHHOE TUISt dbopmHpoBaHUS CUTHAJIOB YIpaBJICHUS
VCIIOJTHUTEIbHBIMU YCTpOICTBAMU aBTOMATHYECKUX CpEICTB

MPOTHUBOIOXKAPHON 3aIIUTBl U KOHTPOJIS LIEJIOCTHOCTH M (DYHKIIMOHUPOBAHUS
nuHui cBs3u Mexay [IITY n ucnonHUTENbHBIMU YCTPOUCTBAMU.

Kak mpaBuiio, naHHble TPUOOPHI SIBISIOTCS MHOTOKOMIIOHEHTHBIMH, TO
€CTh COCTOST U3 HECKOJIbKMX KOPIYCOB, 00bEIMHEHHBIX JINHUSMU CBSI3H.

B kauectBe komroneHnToB IIIKIT u IIIIY MoryT ObITh KCIONB30BaHbI
pa3JIMuHbIEe YCTPOUCTBA (MOYIH, MKA(bl YIIPABICHUS U T. I1.), HE BXOJSIINE B
coctaB ganHoro IIIIKII wium IITY, BeimonHstomMEe onpeneneHHble (QyHKLINH,
yKa3aHHbIE B TEXHMYECKHX JaHHBIX HAa YCTPONCTBAa (MOJYJIM) KOHKPETHOTO
TUIA, HO OOECIEYUBAIOIINE BO3MOXXHOCTh B3aMMOJCHCTBUS U PACHIUPECHHUS
dbyHkunoHaabHBIX Bo3MoxkHOCTel TTTTKII.

B Hacrosmee BpemMs A0CTaTOYHO WMPOKO npumenstorcs [IITY
«Ilocetimon» (pupma «CTAJIT»), «llotok-3H» (dupma «BOJIN»),
«Cropyt» (pupma «Ilnasma-T»). Onucanue TEXHHUYECKUX XapaKTEPUCTUK U
byHKIMIT TaHHOTO O0OpPYAOBaHWS MPEACTABICHO B CIPABOYHBIX MaTepHasiax
JIJIs1 BBITIOJTHEHUS KyPCOBOTO MIPOEKTA, a TaKKe UHTEpHET-pecypcax [17-20].

IIpu BemomHenun aBromatuzauuun AYBII B  kypcoBom mpoekte
BO3MOXXKHO HCIOJIb30BaHUE KaK BBIMICTIEPEUMCICHHOTO OOOpYIOBaHUS, TaK H
0o0OpyOBaHUsl APYTUX TMPOU3BOAMUTENEH, BBIMOJHAIOMIETO aHAJOTHYHBIC
GYHKIIMHA, UMEIOTIIETO COOTBETCTBYIONTUE CEPTH(PUKATHI.

Bri6op o00opynoBaHus JOJKEH OBITH COIJIACOBAaH C PYKOBOJUTEIEM
KypPCOBOI'O MPOEKTA.

2.6.1 Onucanue apromaruszanuu AYBII
B nanHoMm paznene HEOOXOIMMO Ha OCHOBAHMHM TEXHHUYECKUX PEIICHHM,
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OpPUHATBIX mpu  pa3pabotke | — 5 pazmena KypcoBOro IpOEKTa
(TEXHOJIOTMYECKON 4acTH), OmpeAeauTh OcHOBHble ¢yHkiuu [IIIY wu
MpeACTaBUTh X B Tabsuiie 2.6.

TaOmura 2. 6
Onucanue apromaruzanuu AYBII
CursanabHoe
. Yupasas-
N YCTpOiicTBO MBIl HUcnonnu-
l'l/;'l HopmatuBHoe Tpe6oBanue | Haume | Mecro | IlTopor |IIITY arperaT TeJIbHBbII
HOBa- |pa3mMe- |cpadaThIB P > | MexaHu3M
CHUTHAJ
HHUE |IleHWsi| aHus
1 2 3 4 5 8 10 11

2.6.2 OcHOBHBIE TEXHUYECKHE XapaKTepucTHKU U pynkumu ITITY

B naHHOM pasznene NMpUBOAMTCS ONMCAHUE OOOpPYAOBAHMS aIIapaTypbl
YIPaBJICHHUS.

Bri6op o06opymoBaHus mOJDKEH OBITH COTJIACOBAH C PYKOBOJIUTEIEM
KypPCOBOTI'O IPOEKTA.

[Tocne BbIMOMHEHUS! JAHHOTO pasjieia BBIMOIHIETCS JIMCT 3 rpaduyecKoit

yacTU TMpoekTa — mnpuHuunuaibHas cxema AYBII (mpunoxenne E) B
COOTBETCTBHM C TpEOOBAaHUSIMHU, H3JIOKEHHBIMU B pazaene 1.4 mgaHHBIX
PEKOMEH TAIUA.

Takxke cocrtaBisieTcss IMepedeHb OOOpPYIOBaHUS U MaTepuajoB IO
anekTpoTexHuyeckor dactu AVYBII, KOTOpbIi SABISETCS BOCBMBIM Pa3AeioM
MOSICHUTEJILHOM 3alUCKU KYPCOBOTO MpoeKTa (CM. mojapasaen 3.5).

2.7 AnroputMm padorsl AYBII

Onucanve  mpuHOUNa  paOOThl  BBINOJHSETCS  HA  OCHOBAHHHU
npuHiunuanbHoil cxembl AYBII (Jluct 3) u pasmena 6 «ABTomaTu3alus
AYBIID» kypcoBoro npoekra.

B onucanuu npuHuna padoTel HEOOXOAUMO OTPA3UTH:

esicypuwiit pesrcum

® Kakue TpyOONMpOBOJBI 3alOJHEHBbI / HE 3amOJIHEHbl BOAOW (BO3AYXOM,
pPacTBOpPOM), MOJT KAKUM JIaBICHUEM,;

® IOJIOXKEHHUE 33JBUKEK B HACOCHOW CTaHLUMU C YKa3aHWEM HaWMEHOBAHMS
ydacTka TpyOOIIpoBOja, Ha KOTOPOM OHM pa3MeIIatoTCs;

® TPUHLUI NOJJEPKAHUS 1aBJICHUS B YCTAHOBKE B J1CKYPHOM PEXKHUME.

Paodouuii pesrcum (npu nodxcape, nociie cpadamupléanus yCmaHo8Ku)

e OOHapyXEHHE TOKapa MOOYIUTETHLHON CHUCTEMON WM cpabaThIBaHHE
CIPHHKJIEPHOIO OPOCUTES;

® IIOCTYIJIEHWE OTHETYIIAIEro BEIIECTBAa B OYar Moxapa,

® U3MEHEHHUE JaBJIEHUs B TPyOONpOBOJAX C YKAa3aHUEM HAUMEHOBAHUS
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YUYacCTKOB;
® M3MEHEHUE COCTOSIHMS KJIallaHa y3J1a yIIpaBJIeHMS;

e cpabarbiBanue CJ1Y Ha curHanbHOM TpyOOIPOBOJE y3I1a yIPABICHUS;

e cpabaThiBaHHE€ MaHOMETPOB curHanusupywmux HMP Ha noaBoasinem
TpyOOnpoBoJe, JaBieHHEe cpalOaTbiBaHUs  (HOMEpa  YyKa3blBalOTCS B
COOTBETCTBHUHM C JIUCTOM 3);

® 3aIIyCK OCHOBHOIO IT0>KapHOr'0 HAcOCa;

® KOHTpOJIb 3alycka OCHOBHOro mokapHoro Hacoca HMP (aomep B
COOTBETCTBUM C JHCTOM 3) Ha HaloOpHOM TpyOONpOBOJE, [1aBIICHUE
cpabaThIBaHUS;

® 3aIyCK PE3EPBHOIO MOXKAPHOIO HACOCA;

® KOHTpOJIb 3allyCKa pe3epBHOro mnoxapHoro Hacoca HMP (Homep B
COOTBETCTBUM C JIMCTOM 3) Ha HaloOpHOM TpPyOONpoOBOJAE, [aBJICHUE
cpabaTbiBaHus (NpU HAIWYUM JAHHOW (YHKIMU B BBIOPAaHHOH ammaparype
YIPABJICHUS);

® IPUHLHUI AaBTOMATHUYECKOTO JO3MpPOBaHUS TNEHOOOpaszoBaTens (B clydau
npumenenus AVYIIII);

® HaJM4KMe CBETOBOW M 3BYKOBOW CHTHAJIM3alMU O COCTOSHHUSX YCTAaHOBKH Ha
npuOopax yHpaBlieHUS B IOMEIIEHWHM HACOCHOW CTaHIMM U TOMEIICHUH C
KpPYTJI0CYTOYHBIM JE€KYPCTBOM.

Iocne noscapa

® OCYILECTBISETCS CIMB BOJbl M3 PACHpPENCIIUTEIbHON CETH, TEXHUYECKOE

o0ciIyKMBaHUE YCTAaHOBKH, 3aMEHA CIIPUHKJIEPHBIX OPOCUTEEH.

Buewimammnuie cumyayuu
® IIpU OTCYTCTBUU BOBI JUIsl pa0OTHI OKAPHBIX HACOCOB;
® I[IpU 3aTOINICHUU HACOCHOM.

2.8 IlepeueHb 000pyIOBaHMS M MATEPHAJIOB

HeorpemsiemMoii  4acTblO  MPOEKTHOW  JTOKYMEHTAlUMW  SBJISIETCSA
cnenuuKanus — JOKyMEHT, BBIIIOJHEHHBIN B (popMe TaOIHIIbl, ONpeIesomni
COCTaB YCTaHOBKH. B crnemnudukanuu coaepxarcs noapoOHOe MepeyrcieHne u
0003HaYEHUsI COCTABHBIX YaCTeH, UX HAUMEHOBAHUS M KOJIMYECTRO.

[Tepeuens 00OpyMOBaHUS M MATEPHATIOB SIBJSIETCS YCEUEHHBIM BapUAHTOM
cnenuuKai ¥ HEOTHEMJIEMOM YaCThIO TMPOCKTHBIX PEIICHUHA YCTAaHOBKH
BOJISTHOTO TIOKapOTYIIIEHUS, OH TPEICTaBisIeTcs Buje Tabn. 2.7 (mpumep cMm.
noapazzaen 3.5).

TexHonmornyeckass 4acTb JTAHHOTO IEPEYHSI COCTABISAECTCS COBMECTHO WJIU
IIOCJIE BBINIOJIHEHUSI PACYETOB MAapaMETPOB M OIKMCAHUSI OCHOBHBIX 3JIEMEHTOB
TexHonornyeckot yactu AYBII 1 BbIOJIHEHUSI aKCOHOMETPUYECKON CXEMBI.

OGopynoBaHHE U €r0 KOJUYECTBO AJICKTPOTEXHUYECKONW YacTH TepedHs
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ONpENEIACTCS PU BBINOJTHEHUHN aBTOMaTu3anuu AYBII.

[lepeueHb TOMKEH COOTBETCTBOBAThH MPHHSTHIM MMPOCKTHBIM PEIICHUSM H
yepTexkaM rpaduuecKom 4acTu.

Tabmura 2.7

Ne | Haumenosanue 000- Tun, mapka Enunnna | Kon- | [Ipumeuanue
PYAOBaHUS, U3AETUA U U3MEpPEHUs | BO,
MaTepHUaIoB JUTAHA
1. TexHonornueckas 4acThb
O06opyaoBaHue
2.
3.
MatepuaJibl

1.

2.21eKTpOTEeXHUYECKasl YacCTh
O6opynoBaHue
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3. IPUMEPHBI BBIITIOJIHEHU S OCHOBHBIX PA3/IEJIOB
KYPCOBOI'O ITPOEKTA
Paccmotpum npumep pacueta o BapuanTy Ne 000.

3.1 AHaiu3 NOKAPHOM ONMACHOCTH 3aINMINAEMOI0 00beKTa
BrInonHseTcs B COOTBETCTBUM C METOJAMYECKUMHU PEKOMEHIALMUSIMH, U3-
JIO’)KEHHBIMU B pazjnene 2.1.

3.2 OOocHoBaHue HEOOXOAMMOCTH 3aIIUTHI 00beKkTa AYII 1 BbIOOP OTrHe-
TyLIANIero BemecTsa
BrlnoniHsieTcss B COOTBETCTBUM C METOAMYECKUMH PEKOMEHAAIMUSIMH, U3-
JI0’)KEHHBIMU B pasjene 2.2.

3.3 Brpi0op Tuna AYBII u cnoco0a Tymenus
3.3.1 Onmnpenenenue Bpemenu Hayaaa nogaun OTB

B pamkax ganHoro mojpasznenia OyaeM ONpenensaTh BpeMs JOCTHKEHUS
MOPOrOB CpadaThIBaHUS JBIMOBBIX IMOXKAPHBIX M3BEIIATENIEH M CHPUHKICPHBIX
opocutenend. s pacuera auHamukun O®II B momelieHMH BOCIOIb3yeMCS
AHAJIUTUYECKUM  PEIICHUEM  HWHTErPAIbHOM  MaTEMaTUYECKOM  MOJIEIH.
Meroarka JaHHOTO pacdeTa MOoAPOOHO HM3J0KeHa B pazaene 2.3.1 HacTosmmx
METOJIMYECKUX YKa3aHUM.

Pacuer BpeMeHM AOCTHXKEHHUSI MOPOTOBBIX 3HAYEHUW TeMIEpaTypbl H
ONTUYECKOM IUIOTHOCTH JblMa HAUMHAETCS C ONPEACIICHUS OCHOBHBIX
ko3 dunmenToB. [IpyuHuMaem HauXyaIMid BapuaHT BOZHUKHOBEHUS TOXkapa, a
MMEHHO: OYar Mo’kapa HaxoJUTCS B T€OMETPUUECKOM IIEHTPE MOMEIICHUs B
miaHe. B aTom ciiydae moxkap OyAeT pacnpoCTpaHSThCS MO KPyroBoil (opme.
[lo dopmyne 2.6 ompeaenum kodppuuueHT A, TpUHHUMAsT BO BHHUMAaHUE
yCIIOBHE, YTO B HAYaJIbHBbIM NEPHOJ pa3BUTUA Moxapa (mpubiuzurenbHo 10
MUH) JUHEIHAS CKOPOCTh ()POHTA IIAMEHH COCTABIISACT IMOJOBUHY OT 3HAYCHHS,
yKa3aHHOTO B Tabm. 1.3:

A =105y, -V =105-0009 00045 ~ 19110 kr - ¢*.

OnpenenuM BeIMYMHY CcBOOOAHOro oObeMa momelneHus. B ciydae
OTCYTCTBHUSI CBEJICHUN O (PAaKTUUECKOW BEIMYMHE JIOMYCKAETCA €ro MPUHUMATH
paBHbIM 80% OT reomeTpuueckoro obbema MoMelleHus. ['eomerpuueckue
pa3Mephl TIOMEIlleHUsI TIpuBeaeHbl B Tabu. 1.5. Jns paccmaTpuBaemoro
BapUaHTa OIpEACIUM CBOOOJHBIN 00BEM 3aIIMIAEMOTO MOMEIIEHUS NyTeM
YMHOKEHHS TEOMETPUUECKUX pa3zMepoB Ha kKodhdurmeHT 0,8:

Vee=27-26-5,5-0,8=3088,8 m°.

Paccunraem komiuiekc B mo dopmyne 2.5 (xapakrepucTuka MoxKapHOM

Harpy3Ky B 3aBUCUMOCTH OT HOMepa BapuaHTa npuBejeHa B Tabn.1.2-1.4)
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393 ¢, Ve 353.1,005 - 107 - 3088,8

B - - ~ 110,01
I-¢)-n-0  (1-055-095-233

Onpenenum k03 PUIMEHT,  YYUTHIBAIONIMN  HEPaBHOMEPHOCTh
pacmpeneneHrs OmacHbIX (DaKTOpPOB TMOXapa Ha TMPeArojaraeéMoil BbICOTE
YCTaHOBKH TIOKapHBIX H3BeIaTenei (YCIOBHO MPUHUMAETCS PaBHOW BBICOTE
MOMEIIEHUsI, KOTOpasi MpuBejieHa B a0, 1.5)

z:i-exp 1,4-i = 2 -exp| 1,4 - 2 ~ 4,055.
H H 5,5 5,5

OmnpenenseM BpeMsi JTOCTUXKEHUS MOPOTOBBIX 3HAYEHUW cpabaThIBaHUS
CIPUHKJIEPHOIO  OpPOCHTENs M  JBIMOBOTO  HW3Bewatend. lemmeparypa
cpabaThIBaHUsI CIPUHKIEPHOTO OpPOCUTENs MpUHUMaeTcs 1o Taomn. 6.4 [3].
[TockonbKy Temmeparypa B paccCMaTpUBAa€MOM MOMEIIEHUHU COCTABISIET BHIIIE
5°C, TO COrfmacHO NPUHATOMY B paMKaxX KypCOBOIO MPOEKTUPOBAHUS
JIOTYIIEHUIO TIPEAeNIbHO JomycTuMas pabodasi TemIiiepaTypa OKpysKarolen
Cpenbl B 30HE PACIIOJIOKEHUS CIIPUHKIIEPHBIX OPOCUTENEN NPUHUMAETCS PABHOM
ot 39°C mo 50°C. B stom ciyuae mo tabmn. 6.4 [3] BeiOupaeM CIIPUHKIICPHBIMA
OpOCHUTENH ¢ TeMreparypoi cpabarbiBanus 68°C.

HavanpHas temmeparypa BoO3ayXa B IOMEUIEHUW f) NPUHUMAETCA B
3aBUCUMOCTH OT HCXOJHBIX JaHHBIX, yKa3aHHbIX B Ta6m. 1.1. s
paccMaTpuBaeMoro oObeKTa TeMIIepaTypa B MOMEIIEHUU cocTapiseT Boiie 5°C,
MO3TOMY, COTJIaCHO TMPUHATOMY B paMKaX KypCOBOIO MPOEKTHUPOBAHUS
nonyuienuto, t) = 20°C.

[loacTaBisisi COOTBETCTBYIOLIME HCXOJIHbIE JaHHbIe B (opmyny (2.3),
NOJIYYMM BpeMs JOCTHKEHHUS TeMIlepaTypbl cpabaThlBaHHUsI CHPUHKIEPHOIO
OpOCHUTENS:

l 1
r B 68 - 1, & 110,01 68 — 20 %
T, =4— Il + ——m-—- =y————Inl+ ~
v A (273 +¢,)) - z 1,91 -10 (273 + 20) - 4,055

% /s !
< HOOL iy o0a0a] ~ 00N g03060 ~ posi 107} < 284
1,91 - 10 1,91 - 10

9

[ToacTaBisisi COOTBETCTBYIOLIME UCXOHbIE JaHHbIE B (hopmyiy (2.4), mo-
Jy4UM BpeMs JOCTIDKECHHUSI TOpora cpadaThIBaHUS JBIMOBOTO MOKAPHOTO M3BE-

maTciid 110 ONTUYECKON MJIOTHOCTH JAbIMa:
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T

Ok
0 _)B |, Ve In(L05-a-E) ~
" 4 l,-B-D, z

1
_ 1001 [ 30888 - in(1,05 - 03 -50) ] - ~
1,91 - 107 103 - 110,01 - 129 - 4,055

1 1
_J 110,01 -zn[l 30888 - 1;115,75]1 . _ ) 110,01 .ln[l _ 30888 - 2,757]1 § N
191107 5927205 191107 5927205

110,01 \” 110,01 b
v —— - In[0,99856]" |~ —— - In,0014} =~
1,91 - 10 1,91 - 10

1

110,01 %

~ % L 0,0014} =~ {0,0806 - 107% ~ 93 c.
1,91 - 10

Takum 00pa3oMm, BpeMsi TOCTIDKCHHS TeMIepaTypbl cpabaThiBaHUS
TEIJIOBOTO M3BEIIATEISI M CHPHUHKJICPHOTO OPOCUTENST COCTABISICT MPUMEPHO
284 ¢, moporoBoi ONTUYECKOW TMJIOTHOCTU JIbIMA JIJIsi JHIMOBOTO M3BEILATEIIS —
93 c. Opnako Ui BBIBOJA O I€J1€CO00Pa3HOCTH YCTPOMCTBA ApPEHUYEPHOM
YCTAaHOBKA aBTOMATHYECKOTO TIOKAPOTYIICHUS, JJICKTPUUECKHI  3aImycK
KOTOPOM HWHUUHUUPYET CHUCTEMA aBTOMATUYECKOM IOMXKAPHOM CHUTHAIU3ALNH,
MOJIYYCHHBIX CBEJCHUH HEI0CTATOYHO.

Onpeoenenue epemenHu n00auu 0ZHEeMyuauiux 6euLech e
paznuunvimu munamu AYBIT
OnpenenuM BpeMst C MOMEHTAa BO3HUKHOBEHHSI MoOXKapa 10 IOJayu
OTHETYIIAIIMX BEIIECTB pa3iuuHbIMU TUNAMU AVYII, UCHOIb3ys UCXOAHBIE U
CIIpaBOYHBIE JaHHBIC, PE3YJbTAThl PACUECTOB W CIPABOYHBLIC JaHHBIC Ta0.2.1:

- ona Openueprou AVII ¢ snekmponyckom npu ycrnosuu 3anycka om AVIIC ¢
ObIMOBbIMU U3sewamensimu no gopmyne (2.1)

o _ A A AV
Top = TnOp T Tun T Tuw =934+10+180=283¢;

- 0na cnpunkieproul eoodosanoanennou AYVII no popmyne (2.2)

cnp

T cnp AVl
Tog = 7’-nop T Tun T Tuw =284+300+0=584c.

Ha ocHoBanum IMPOBCACHHLIX paCU€TOB MOXXHO CACJIAaTh BBIBOJ O TOM, UTO
52



npenuepHas AVYII ¢ anexkTponyckoM o0ecneyuT nojjayy OrHeTyanx BelecTB
B oyar Ioxapa panee octaibHbiX AVII.

3.3.2 OmnpenesieHne KPUTHYECKOM MPOJO/LKATEILHOCTH PA3BUTHSA MOXKAPa

B pamkax KypcOBOTO NPOEKTHPOBAaHUS B PACUET MPUHHUMAIOTCS IEPBBIC
U3 JIBYX BBILIENEPEUUCICHHBIX COOBITUNA, @ UMEHHO: BPEMs paclpOCTPaHECHUS
no>kapa Ha BCIO IUIOIIaJb PACCMATPUBAEMOTO IMIOMEIIEHUS U BPEMS JOCTUKEHUS
TEMIIEPATYPbI CAMOBOCINIAMEHEHUS TOPIOYEN HATPY3KHU.

Bpemsa pacnpocmpanenun noxcapa

JUtsl mpoBeneHusl OLICHKH BPEMEHM PacCIpOCTPAaHEHUs I0XKapa Ha BCHO
IJIOIA[b IIOMEILIECHUS BOCIOJIB3YEMCS YIPOIUEHHOM MOJEIBI0 pacdera
IJIOLIAH T10Kapa.

Haiinem oTHOLIEHME MAaKCHMAJIBHOTO JIMHEMHOIO pa3Mepa IOMEIICHUS B
IUTaHEe, ONPEEIIIEMOr0 B COOTBETCTBUH C HCXOJHBIMHU JaHHBIMH 10 Ta0xd. 1.5, k
JUHEMHONM CKOPOCTH pacmpocTpaHeHusi (poHTa IUTAMEHH, YKa3aHHOW B
tabs. 1.3:

Loy 27 ~ 3000.

v, 0,009
ITockonbKy TIOJIy4€HHOE OTHOIIEHHE cocTaBiaser Oonee 600, TO
BOCITIOJIb3YEMCSl BTOPBIM YpaBHEHHUEM U3 CUCTEMBI (2.8)

(L

max

—v,-600) (27 -0,009-600)
= 600 +
2v 2-0,009

JI

=1800 c.

7 =600+

Bpemsi pacnpocTpaHeHuss mo)kapa Ha BCIHO IUIONIAAL TOMEIICHUS
cocrtasisget 1800 c.

Bpemsa docmuiicenusn memnepamypol camo8ocniamenenus

B pamkax manHoro mojpaszaeina OyAeM ONpeAessiTh BpeMsl TOCTHXKEHUS
TEeMIIepaTypbl CaMOBOCIUIAMEHEHHUS] TOpIOYEH Harpy3Kd, OIpelesieMOod 110
Tabi.1.2, Ha ypoBHE Bepxa roproueil Harpy3Kku, IpUBeIeHHON Takxke B Ta0d.1.2.

[IpyHuMaeM HauxXyJIIMil BapUaHT BO3HUKHOBEHUS I0Kapa, a UMEHHO:
oyar Mo)kapa HaxoJIUTCAd B T€OMETPUYECKOM LIEHTPE MOMEIIECHHs B IUiaHe. B
3TOM ciay4yae moxap OyaeT pachpocTpaHsAThCs Mo KpyroBod ¢opme. Ilo
dbopmyre (2.6) onpeaenum kodhGuIeHT A, MpUHUMAas BO BHUMAaHHE yCIIOBUE,
YTO B HAUYaJbHBIM TEPHUOJ] pa3BUTUA TMoOxapa (mpuOmm3utenbHo 10 MuH)
JUHENHAas CKOpPOCTh (PPOHTA IUIAMEHHM COCTAaBII€T MOJIOBUHY OT 3HAYCHMS,
yKa3aHHOro B Tabi.1.3:

A =105y, -V =105-0009-0,0045 ~ 191-107kr - c?

Ja
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OnpenenuM BenuuuHy cBOOOJHOrO oOBeMa moMmelleHus. B ciydae
OTCYTCTBHS CBEJEHUIN O (PaKTUYECKOW BEIMYMHE JOIMYCKAETCS €ro MPUHUMATh
paBHbIM 80% OT reomeTpuueckoro odbema MoMelleHus. ['eomerpudeckue
pa3Mepsl IOMEIEHUs TpUBEAEHBI B Ta0u1.1.5. [l paccmarpuBaeMoro BapuaHra
OTpeIeIUM CBOOOHBIN O0BEM 3aIIUINAEMOTO MOMEIICHUS MyTeM YMHOXXCHUS
reOMEeTPUUECKUX pa3MepoB Ha KodpduuueHT 0,8:

Vee=27-26-5,5-0,8=3088,8 m°.

Paccunraem kommuiekc B o dopmyne (2.5) (xapakrepucTuka moxapHOi

Harpy3Ky B 3aBUCUMOCTH OT HOMepa BapuaHTa npuBejeHa B Tabn.1.2-1.4)
353.¢ -V
4

c8 . . -3,
_ 353-1,005-107 -3088,8 ~110,01.

B:
(1-p)n-Q ~ (1-055)-0,95-233

Onpenenum KO3 PUITUEHT, YUHUTBIBAIOIIHIA HEPaBHOMEPHOCTH
pacrpesielieHusl OMacHbIX (DaKTOpPOB IMOXKapa, Ha MpenroyiaraeMond BbBICOTE
pa3MelleHNs TOPoYel Harpy3Ku:

h h
z, =—-exp| L,4-—= |= L> -exp| 1,4 - L> ~0,4.
H H) 55 5,5

OnpenensseM BpeMs JOCTHKEHUS TEMIEPATypbl CaMOBOCIUIAMEHEHUS
roprouerd Harpy3ku mo ¢dopmyrne (2.9), moacTaBiss HCXOIHBIE NaHHBIE H
NoJTy4YeHHbIE paHee KO (OUIIUEHTHI:

1 1
(B PR K 110,01 %0-2 "
TK =3, l}’l 1+ = 7 . ln 1+ 1
Ry QB +1,) -z, 191-10 (273 + 20) - 0.4

A P
o | OO n s 201sa] = OO 6ol < 6733 107)5 < 876 .
19110 191-10

5

Bpemst 1OCTH>KEHHsSI TeMIIepaTypbl CAMOBOCILUIAMEHEHHUS MOXKAPHOU
Harpy3KHu COCTaBIISIET MPUMEPHO 876 c.

CpaBHMBasi  MOJYyYEHHOE 3HAYEHHME C  PACUETHBIM  BpPEMEHEM
pacnpocTpaHeHus noxapa Ha Bce nomernieHue (1800 ¢), MOXXHO caenaTh BBIBOJT
O TOM, YTO KPUTHYECKOE BpPEMS pa3BUTHUS MOkKapa OyneT cocTaBisaTh 876 c.
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3.3.3 BsiBojg o0 pekomenayemom Bujae AYBII

[TonBenem npeaBapUTENbHBINA UTOT MTPOBEICHHBIX PACYETOB:

cn
Top — BpeMa 10 MOMEHTa TMOJaYd OTHETYINAIIMX BEIIECTB
CIPUHKJIEPHON YCTAaHOBKOM MOKapOTYLIEHUS COCTABISIET 584 ¢;

op o
Top — BpeMs JO MOMEHTa I0Jla4yll OTHETYLIAIIUX BELIECTB JPEHUYEPHOI
YCTAaHOBKOM MOKapOTYIIEHUS COCTABIISIET 283 C;
T\p — KpUTHYECKas MPOJOIKUTENLHOCTD MOKapa cocTaBnseT 876 c.

[loacraBnsii pacueTHble 3HAY€HUS B CHUCTeMy HepaBeHCTB (2.11),
MOJTYYHM:

876 > 584

283 <584
[Tockonbky B miepBOM HepaBeHCTBe (2.11) B IE€UCTBUTENBHOCTH

Ty Top (876 > 584), To cucrema HepaBeHCTB (2.11) He BBIMOTHSETCS,

cJIeJOBaTEIILHO, TSI paccMaTpuBaeMoro 00BeKTa 11e7eco00pa3Ho
MPOEKTUPOBATh CHPUHKIEPHYIO YCTAHOBKY mMoXaporymieHus. [lomydenHsie
JTAaHHBIE CBUJIETEIBCTBYIOT O TOM, UTO APEHYEPHAs] YCTAHOBKA MOKAPOTYIICHUS
obecneyuT mojaady BOJIbI paHee, YeM CIPHUHKIIEpHAs, HO M0 BCEH 3aluiaeMon
IJIOIAaM, Toraa kKak cnpuHkiepHas AVYII Mo3BOJUT OCYIIECTBUTH TYIIECHUE
TOJIBKO MO TUIOIIAAM MOXKapa 10 PacCpOCTPAHEHUS €T0 Ha BCE MOMEIICHHUE.

3.4 Pacuer napamerpos AYBII

3.4.1 Bo10op THIIa OPOCUTEJIA U OlpeiesieHre miomaau opomennss AYBII

1. OmnpeneneHue yCJOBHOIO IMaAMETPA BLIXOJAHOTO OTBEPCTUS U
TPe0YyeMOro IaBJCHUSA Y TUKTYIONIEr0 OPOCUTEJIs

Tun opocutens BbIOMpAeTCS B COOTBETCTBUM C €r0  PacxojioM,
WHTCHCUBHOCTBIO OpONICHUS, 3allMIIAeMOM UM IUIONIQ/IblO, MPEAEIIbHO
JONMyCTUMON paboueld TeMmrepaTypod OKpyKarolied cpeapl B 30HE €ro
pacroyio)KEHUsI M MOHTAKHOTO  TOJOKEHMS, a TakKXKe apXUTEKTYpHO-
IJIAHUPOBOYHBIMU PEUICHUSIMU 3aIIUAIIAEMOTO 00BEKTA.

1. Ha ocHOoBaHMM MHHMMAaJbHOW TEMIIEpaTyphbl B MOMEIIECHUHU, BbIOOpa
BUJIa OTHETYIIAIIEr0 BELIECTBA U PE3yJbTaTOB PACYETHOTO OOOCHOBAHUS THUIIA
YCTAHOBKHU TMOXAPOTYIIEHUs] B KAa4eCTBE OPOCUTENSI MPUMEM CIPUHKICPHBIN
BojsiHOM opocuTtesb CBH ¢ Temneparypoii cpabarsiBanus 68°C.

2. Ilo npunoxenuto A [3] onpenenuM rpynmny MNOMEIIEHUH MO CTENEeHU
ONACHOCTH Pa3BUTUS MOXapa MJIs I[€Xa TPUKOTAXHOTO IPOU3BOACTBA (CM.
tabmuiy 1.1 ana BapuanTa 000). CoriiacHO NMPUIIOKEHUIO A 11€X TPUKOTAKHOTO
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IIPOU3BOJICTBA OTHOCHUTCS KO 2 TpyIIIE.

3. Ilo Tabmume 6.1 [3] ompenenuM HOPMAaTUBHYK) HWHTEHCHUBHOCTH
OpPOILIEHHUS] YCTAHOBKOM BOASHOTO MOKApPOTYLIEHUS [JIs1 2 TPYIIbI TIOMEIICHHN.
HopmaTuBHasi MHTEHCUBHOCTH OpolIeHusi Bojod [, Oynmer cocrapisath 0,12
al(c-m?).

4. Ucnonws3yss Tpadukd 3aBUCHUMOCTH HWHTEHCHUBHOCTH  OPOIICHUS
opocutenss tuna CBH or naBieHus, omnpeaesseM YCIOBHBIM —AUaMETP
BBIXOJTHOTO OTBEPCTHUSI U TpeOyeMoe NaBJiEeHUWE Y NUKTYIOIIEro OpocUTens (cMm
puc. 3.1).

Takum 006pa3zom, HOPMATUBHYIO MHTEHCUBHOCThH OPOIICHMS Ha 3aJJaHHOMN
IJIOLIAAN 00ECIEYUT OPOCUTEIIb C YCIIOBHBIM JUAMETPOM BBIXOJITHOTO OTBEPCTHUS
Ay 15 npu MunumansaoM fasiennu Py = 0,1 MIla nin opocutens ¢ yclioBHbIM

JMaMeTpoM BbIXoqHOTO oTBepctHs /I, 12 npu MuHMMAaibHOM HaBieHud Py =

0,22 Mlla. YuutsiBas, uTo AaBJICHUE Y IUKTYIOUIETO OPOCUTEINS JAOKHO OBITH
MaKCUMaJbHO MPUOJIMKEHO K MHUHUMaJbHOMY paboyemMy JaBJICHUIO,
yKa3aHHOMY B TEXHUYECKOH JIOKyMeHTaluu (Kak mpaBuiio, B nuamnazone ot 0,1
no 0,3 MIla) BeiOepem copuHKIEpHbIH BoasHOM opocutens CBH-15 ¢
ko3 dunrenTom nmpousBoautenbHoctd K = 0,77 1 MUHUMAJIbHBIM J1aBJICHUEM
P, = 0,1 Mlla.
0,40

0.35 = i 2 i) I ___‘i_..-'"".—___ I 'D'ﬂﬁ
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Haenenue, MlMa
Pucynok 3.1. I'paduiku 3aBUCMMOCTH MHTEHCUBHOCTH OPOILIEHUSI OPOCUTENS
tua CBH ot naBienus
5. Omnpenensem no Qopmyne (2.12) pacdeTHBI pacxoj BOABI Yepe3

JTUKTYIOIIUH OpocuTeh (HanboJiee BHICOKO PACIOIOKEHHBIN U yIaJIeHHBIA OT
y3J1a yIpaBJIeHuUs)

q, =10K\/P, =10-0,770,1~2,4 n/c.
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2. PazMemeHune opocuTesiei HA IJIAHE 3AIHIIAEMOro moMeneHuss u
TPACCHPOBKA TPYOOIIPOBOI0B
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Pucynok 3.2. PazMeliienre opocuTesei Ha MiaHe 3aliiaeMoro MoMeIeHHs 1
TpaccupoBKa TPyOOIPOBOIOB

3. OmnpeneseHue IJIOHIAAN JUIST PACYETA PACX01A BOABI
OnpenenuM KOJUYECTBO OpOCUTENICH, NPUHUMAIONIUX Yy4YacTHE B
ruapaiandeckoM pacuere AYBII, o dhopmyne (2.14)

HOpM HOpM
n,, =max M;M = max {ﬂ;@}:max {12,5; 10} ~ 13 wm.
' q F 2,4° 12

op

B rugpaBianmdeckoM pacuere MpUHUMAaeM, 4YTO MpU MOXKape BoJa Ha
TylieHue Oyner mojaaBaThecsi depe3 13 opocurtenedt M IIIOMIANb JUIsl pacyeTa
pacxojia BOJbl COCTABUT:
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Fiypy =n,, - F,,=13-12=156 x’.

op?

3.4.2 PacuyeT pacnpeaeuTe/IbHOM CeTH

1 IHocTpoeHnue akcoHoMeTpu4IecKko pacueTHom cxeMmbl AYBII

s/ {rz=d m {234 M lrezb i lio=Zm 502 M {56=4 M lo-7=4 v _
' h J Y h J ¥ ¥
7 Z 5 & 7
i i
A ¥ 4  J
=
g {7-e=55 e
Fx
Ly
N
L3y Orriobuo
Bodonumamess

Pucynok 3.3. AkcoHoMeTpuieckas pacuetHas cxema AYBII

2 IlocaenoBaTeJbHBIM pacuyeT JaBJEHHH, PACX0A0B HA PA3JIHYHBIX
VYACTKAX pacnpeaeJuTeJbHOH CeTH
I. OpueHTUPOBOUHBIA  pacxoj JEBOM BETBU  ONPEIEIUM MO

dopmyne (2.15)

Qeemeu:nop %:42,429,6 JZ/C.

eemeu

2. OmnpexaensieM HOMHUHAIBHBIN TuaMeTp TpyOompoBoaa DN 1o tadm. 2.2
B COOTBETCTBUM ¢ pacxoioMm. I[lo Tabn. 2.2 HOMHHaJIbHBIA JAHAMETP
TpyOomnpoBoa mpu pacxoje 9,6 /¢ npuaumaem 65 mm (DN 65).
YTo4uHEHHAs] CKOPOCTh ABMKEHUSI BOABI B TPYOOIPOBO/IE JIEBOM BETBH, B
COOTBETCTBHUH C popmyioit (2.17), cocTaBiser:
| _1267 -10°0,,,,, _1.267 -10°-9,6
D; 65°

eemeu

~2,87 m/c.

VYnenvHast xapakTepucTtuka Tpyodornposoga K, , mo tabmuue b.2 [3], nnsa

cTainbHbIX BojorazonpoBojHbix Tpydo (I'OCT 3262 —75) ¢ HOMHUHAIBHBIM
nuamerpom DN 65 cocrasisiet 517 2°/c”.

3. Tlotepu naBneHus P,_, Ha yyacTke L, , ompezaenuM mo gopmyse (2.18)
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_ s Lis _ 2,44

™ 100-K, 100-517

4. JlaBnenue y opocutens 2 onpenenum o Gopmyse (2.19)
P, =P +P,_, =0,1+0,0004 =0,1 M.

5. Pacxop yepe3 BTopoit opocutens onpeaeum mno gopmyse (2.20)
¢, =10K\[P, =10-0,77,/0,1=2,4 x/c.
6. Pacxon Ha yyactke L, , onpenenum no gopmyie (2.21)

=0,001 = 0,4-10°MIla.

4, :=¢ ,+q,=2,4+2,4=4,8 a/c.
[Torepu naBnenust P, , Ha yyacTke L, , onpeaenum no ¢popmye (2.18)
Gl A8 0 v
100-K, 100-517
7. HaBnenue y opocutens 3 onpeaenuM mo ¢opmyne (2.19)
P,=P,+P, ,=0,1+0,002=0,102 MIla.

8. Pacxonm uepes Tpetuii opocuTensb onpeaenuM mo dopmyse (2.20)

¢, = 10K [P, =10-0,77./0,102 = 2,46 a/c.
9. Pacxon Ha yuactke L, , onpenenum 1o popmyie (2.21)

G.,=9,5+q; =4,8+2,46=7,26 a/c.

10. [lotepu naBneHus P, , Ha y4yacTke L, , omnpeaenuMm 1o ¢dopmysie

(2.18)
.= Goiboy 72604 6 04 vita
100-K, 100-517
11. laBnenue y opocutens 4 onpenenum 1o dhopmyiie (2.19)
P,=P,+P, ,=0,102+0,004 = 0,106 Mlla.
12. Pacxon uepe3 4eTBepThId OPOCUTEINH ompeaenauM 1o Gopmye (2.20)
g, =10K[P, =10-0,77,/0,106 =2,51 a/c.
13. Pacxon Ha yyacTtke L, , onpenenum o popmyse (2.21)
Gy o=9y4+9,=7,26+2,51=9,77 n/c.
14. Tlorepn naBneHust P, , Ha ydacTke L, , ompenenuMm 1o Gopmyre
(2.18)

2 2
i lan 97T 2 004 v,
100-K, 100-517
15. laBnenue B Touke a onpenaennm no Gopmyne (2.19)
P,=P,+P,  =0,106+0,004=0,11 M.

o /
[IpaBasi BETBh HECHMMETPHYHA JIEBOH, MMOITOMY OTmpenenseM P, u ¢,

JUISl IPaBOW BETBU (TPU OPOCHUTEIIA).
16. [lotepu naBneHuss P, , Ha yd4acTKe L, , ompenenuM 1o ¢dopmyiie

(2.18)
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2 2 2
_ — qS—a LS—a — q3—4 LS—a — 7’26 2 — O, 002 MHCZ,
100- K, 100-K, 100-517

I7I€ ¢; , —PAcXO0J Ha y4acTKe L, , IPUHUMAEM PaBHBIM PaCXOny ¢, ,,1/c.

17. JlaBineHue B mpaBoii 4YacTu BETBH P, omnpenenum 1o Gopmye (2.20)
P =P+P_ =P +P_ =0,102+0,002=0,104 MIIa,
rae P, — JaBieHUe y opocutens 5 (IpuHUMaeM paBHbIM P,), Mla .

18. Tak Kak B OJHOW TOYKE HE MOXET OBITh JIBYX Pa3HbIX JIaBJICHUW, TO
IpUHUMAaeM OOJbllee 3HAYCHHE JABJIEHUS P, W ONpeNessieM HCIpaBICHHBIN

(YyTOuHEHHBIH) pacxon s JIEBOM BETBU ¢, , mo dopmyne (2.26) Takum
o0Opa3om, pacxon ¢, , Ha y9acTKke L, , COCTaBUT:

0,11

q,.,=7,26- 4=7,46 alc.

19. Pacxox Boas! u3 psinka | onpenenum o ¢popmye (2.28)
0=q9.,+q,,=9"771+7,46=17,23 a/c.
20. OnpenennM 00OOIIEHHBIE XapaKTEPUCTUKH pAaka | u yuacTka psiaka
¢ 1 mo 6 opocutenu A YNpoOILIEHHs JAIBHEHMIIEro ONpeneseHusl pacxoaa 1o
dopmyne (2.23)
g O 1728 qrs _(17,23+2,46+2,51)
PP 0,11 0,11
21. OpuentupoBounblii pacxonx AVYBII (¢ yueroM omnpeneneHHOTO
pacxona psanka | M KoauyecTBa OpOCUTENEH, YYACTBYIOIIMX B pacyere)
onpeaenum o gopmyie (2.25)
ey — 0+ Q. =17,23 + 14,74=32 1/ c.
22. OnpenensieM HOMUHAIBHBIA auaMmeTp Tpyodorposoga DN mo Tabm. 2.2
B COOTBETCTBUM C pacxogoMm. Ilo Tabm. 2.2 HOMUHAIBHBIA JUAMETP
TpyOomnpoBoja npu pacxoje 32 z/c¢ npuaumaem 100 mm (DN 100).
YTO4YHEHHAs] CKOPOCTh ABMKEHHUS BOJABI B MUTAIOIIEM TPyOONpoBOIE, B
COOTBETCTBHH C opmyJioit (2.17) cocraBmiser:
L - 1,267 100 1,267 110°-32
D, 100°

VYnenwHast xapakTepuctuka Tpyodornposoga K,, mo tabmnuue b.2 [3], mns

=2699 B (= = 4480.

a

~ 4,05 m/c.

cTainbHbIX BogorazonpoBojHbix Tpydo (I'OCT 3262 —75) ¢ HOMHUHAJIbHBIM
nuamerpom DN 100 cocraBiser 5205 7°/c”.
23. Ilotepn naBnmeHus P, , Ha ydacTke L, , ompeaenuM 1o Gopmyse

2.18)
2 2
9L, 17253 4 00 i,
100-K, 1005205

24. JlaBneHue B Touke 6 onpeaenum no Gopmyre (2.19)
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P,=P,+P,_,=0,11+0,002=0,112 M.
25. Pacxon Bonbl 6 opocutenelt psaaka Il onpenenum mo popmyse (2.25)

0, =[B_s- P, =[4480-0,112 = 22,4 a/c.

26. PacueTHblli pacxoll BOAbI YCTAHOBKH, B COOTBETCTBUM C pHC. 3.2,
onpenensercs no popmyne, i/c:

Qe =0,+0, = 1723 + 22,4 = 39,63 1/c,

rae Q, — paCYeTHbBINA pacxo BOIbI psaka I, z/c;

O, . —pacueTHsIi pacxo BoAbl 6 opocutenei psaaka I, z/c;

27. Kputepuem COOTBETCTBUS pacueTHOro pacxona AYBII HopmaTtuBHOM
BEJIMUMHE, TMpuBeAcHHONW B Tabmuie 6.1 [3], sABIsSETCS BBINOJHECHHE
HEPaBEHCTBA: O s = Qe » O, ven =39,63 n/c, Oy, =30 1/c,
39,63 1/c>30 n/c  YcinoBue  BBINOJHAETCS, YCTAaHOBKA  OOecrneynBaeT

TpeOyeMbIil HOpMATUBHBIN PACXO/I.

28. [lotepu paBneHuss Ha ydacTkax TpybompoBoma 6-—e, DNI100
onpezaenuM o ¢opmye (2.18)

p Qi Ly 4L, +1L,,) 39,63 (22,5+3+65)

o 100-K, 100-5205

29. IloTepn naBneHUss HAa BEPTUKAIBHOM ydacTKe TPyOONpoBOJa e-— o
DN100, (Tak kak y37bl yOpaBieHUS HUMEIOT HOMUHAIBHBIA auamerp 100 u
150 mm) onrpeaenum o ¢popmyiie (2.19)

- QjYBH Lo 39 63*-2,5

P = = = 0,008 MIla.
100-K,  100-5205

=0,273 Mlla.
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Pe3yJbTarhl THAPABJIAMYECKOr0 pacyera

Taomuma 3.1

Pacxoa B JdaByenue B pac- Vaa- Pacxoa Ha JInHelHbBIE
pacyeTHO YeTHOM TOUKe, CTOK yuyacTtke, DN MoTepu Ha
TOYKe, JI/C Mlla Ja/c y4acTKe

q1=24 0,1 1-2 2.4 DN 65 0,0004
q2=2,4 0,1 2-3 4,8 DN 65 0,002
q3=2,46 0,102 3-4 7,26 DN 65 0,004
q4=2,51 0,106 4-a 9,77 DN 65 0,004
0,=17,23 P.=0,11 a—0 22.4 | DN 100 0,002
0, =22,4 Ps=0,112 6-e | 39,63 | DN100 0,273
e—x | 39,63 | DN100 0,008

CymMmapHble JInHeliHbIe MOTePH HA YYaCTKAaX, iPHH 0,293

i=l1

[Tomyuennass B Tabu. 3.1 BelMuMHA CyMMAapHBIX JIMHEHHBIX MOTEPh HA
y4acTKax pacHpeeUTEIbHOr0 U MUTAIOLIEro TPyOONpoOBOIOB B JaidbHEHUIIEM
nojactaBisiercss B dopmyny (2.28) nmns BBIYHCICHHS TpeOyeMoro 1aBJICHUS
OCHOBHOTO BOJIOITUTATEIIS.

3.4.30mnpeneneHue napaMmeTpoB BOAONUTATEICH U

AOMOJTHUTEJIBHBIX arperaTton

1 OnpenesieHue mapaMerpoB OCHOBHOTO BOJTOIUTATEJISI
BriOop OCHOBHOro BOJOMUTATENS OCYIIECTBIISIETCS Ha OCHOBAHUU
COTIOCTABIICHUS XapaKTEPUCTUK BOAOIPOBOJHON CETH (P, 04) U PE3YIHTATOB

T'HJIPaBIMYECKOTO pacyeTa pacupeaeuTenbHON CETH (Q yprs Pog)-

Pacxon HapykHOW BOAONMPOBOAHON ceTH OONbIIE PACUETHOTO pacxoia
YCTAHOBKH, T.€. Qu- >0, yuy> 55 1/¢>39,63 1/c, TakUM 00pa3oM, HOXKapHBINA
pesepByap He TpeOyeTcsl.

OpnHako naBieHUs HapyKHOW BOJONPOBOJHOM CETH HENOCTATOYHO JUIS
pacueTHOro JaBJCHHS OCHOBHOTO BOJOIMTATENsA, TMO3TOMY TpedyeTcs
YCTPOMCTBO HACOCHOW CTAHLMU MOXKAPOTYIIEHUS JUIsl IOBBILIECHUS JaBICHUS.

Ha ocnosanuu eviuieckazanno2o, QyHKYuu OCHOBHO20 60OONUMAMEII.
OyO0em 8bINOIHAMb HAPYIHCHASL 800ONPOBOOHASL CEMb U NONHCAPHbBLE HACOCHL.

1. Tlotepu naBneHHs B y3Jie yIpaBieHUs onpeaeaum mno gopmyse (2.29)

Ha ocHoBanum amamerpa mNUTAIOUIEr0 TPyOOINpPOBOJA BHIOMpaeM y3ell
yOpABJICHUS  CHOPUHKIEPHBIM  Bojmo3amoiHeHwslidt  YY-C100/1,6B-Bd.04

«IIpamorounsiit — 100»-01 ¢ koappunmentom rugpasirnueckux noreps 0,0002
[14].
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. 2 ' :
vy = Svyv " Qiven _ 0,0002-39,63 =0,003 Mlla
100 100

2. IIpe3omeTrpuueckoe naBieHue onpenaennm mo Gopmyie (2.30)

_H 55

100 100

3. Tpebyemoe maBiIeHHME OCHOBHOTO BOJOIMUTATEIS OMPEISITUM IIO0
dopmyne (2.29)

P,, =P +1, Z(ZP
i=1

i+1-i

=0,055 Mlla

+P,)+Z = 0,1+1,2:(0,293 +0,003) + 0,055 = 0,51 MIla.

4. PacuetrHoe pnaBieHue Hacoca, Mlla, ompenenstorca no Gopmyse

2.31)
P}fww :POB _ng = 0,51-0,2 =0,31 Mlla.

PesynbraThl pacueToB U OmpeAeNeHHE IapaMeTpOB  OCHOBHOIO
BOJIONUTATENS IPECTaBICHbI B Ta0I. 3.2.

Tabmuma 3.2
IlapamMeTpbI 0CHOBHOTO BOAONIHUTATEJIS

ITapaMeTpsl Pacxoa | /laBiaenue
PacuerHble mapaMeTpbl OCHOBHOIO  BoJomurareis, | 39,63 0.51 MITa
Qvsn> Pos n/c
XapakTepUCTUKU BOJOIIPOBOIHON CETU, Q,-, Py 55 n/c 0,2 MIIa
[ToxxapHsIit pe3epByap TpeOyeTcs (1a/ HeT) HET
MuHUMaTbHO HEOOXOJUMBIE XapaKTePUCTUKU HACOCa,
QO ys» P/ (ecim pesepByap ectb, T0, B =P, 17%’08 0,31 Mlla

€CJIH pe3epByapa HeT, TO P =P,, —P,. ) M/
XapaKTEepUCTUKHU Hacoca
@akTUYECKUE  XApPAKTEPUCTHKM  HAcCOCa, 0,,P 200 32
(0,2 Quyons P2 PI™") M’/9 | M BOJL CT.
Mapxa Hacoca KoncosbHbIi
K150-125-315

MomiHocTh Hacoca, KBt 22,08
MomHoCTb 31eKTpoaBUrarens, KBt 30
HomunansHbIe TaMeTphl TPyOOIIPOBOIOB, MM: 150
BCaCBIBAIOIIIETO, 12 5’
HarnopHOrO

CKopocCTh BHKEHHS BOJBI BO BCACKIBAIOIIEM TPYOOTIPOBOIEC ONpeaeisieM
o ¢popmyie (2.32)
[ _ L1267 -10°0,,,, _ 1,267 -10°-39,63

5 = 5 =0,8m/c.
DN 250
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http://electronpo.ru/nasos-k150-125-250

ITpu DN250 BcachiBaroiiero TpyoonpoBoaa CKOPOCTh JBH)KEHUS BOJIbI HE
MPEBBIIAET JOMYCTUMBIX 3HaUYeHUU. [lepen HacocoM yCcTaHaBIMBAETCS MEPEXO]L
DN250 - DNI50.

CKOpOCTh JBM)XEHHSI BOJBI B HAlIOPHOM TPYyOOINPOBOJE OMpENesieM IO
dbopmyne (2.32)

3 3
1,267 ~102QAyBH _ 1,267 -102-39,63 .
DN 100

[Ipu DN100 nHamopHOro TpyOOIpOBOAA CKOPOCTb JIBUKEHHUS BOJBI HE
IPEBBIIIAET JONMYCTUMBIX 3HadeHui. [locne Hacoca ycTaHaBIMBaeTCs NEPEXOA
DNI150 - DNI25.

JluameTpbl TpyOONpPOBOJOB M TEPEXOJibl O00O3HAUYECHBI Ha CXeMe
npuiioxenus /1.

2 Onpenenenre NapaMeTpoB ABTOMAaTHYECKOI0 BOAONMUTATENS

ABTOMAaTHYECKH BOJONUTATENb - BOJOIMUTATENNb, ABTOMATHUYECKHU
ofOecrieyMBarOIMii ~ JaBjieHUe B TpyOompoBojaax, HEOOXoAuUMoOe Ul
cpabaThIBaHUA y3J10B yrpaBieHus [3].

Taxum 06pa3oM, aBTOMaTHUYECKHI BOAOMUTATEINb JOKEH MOJIEPKUBATh
HEOOXOJMMOE JaBJICHHUE B JEKYPHOM PEKHMME B ONPEICIICHHOM IUana3oHe B
nemsx 3amutel AYBII or noxHOro cpabarbiBaHusi (MOCTYIUICHUS CUTHAJIOB
«IToxap» nexypHOMY IEpCOHaNly, IyCKa MOKapHbIX HACOCOB) IpH Iepenagax
TEMIIEpaTyp U HE3HAUNTEIbHBIX YTEUKaX.

1. Ilo dopmynam (2.35) onpenenuim 1aBJIeHHUE B IEKYPHOM PEKHUME:

_p+ 2t 014225 6 spomma
100 100

Py

CoryacHO TIOJIYYHMBIITUMCSI PAaCUYETHBIM JAaHHBIM BBIOMpAaeM B KadyeCTBE
aBTOMATHUYECKOTO BOJOMUTATENSA JKOKEN-HacoC CR 3-12 C
HaropoMm 57,1 m 600. cm., MOWIHOCTBIO  d3nekTponasurarenss 1,1 «kBm wu

MeMOpaHHbIit 6ak ¢pupmbl «Reflex» oobemom 50 1.

3 OnpenejieHue MapaMeTPOB JIPEHAKHOT0 HACOCA
1. Omnpenenum 1Mo UCXOTHBIM JTAHHBIM TIJIOMAh HACOCHOW CTaHITUU:
S =5x6 =30 m*
2. Omnpenenum mno Qopmyne (2.36) Tpebyemyro TPOU3BOIUTEILHOCTD
JPEHaXHOTO HACcOoca:

o - 0,5% S =o,51x3o:15M3/q.

pab
Ha mnpaBax mnpoeKkTUpOBIIMKAa M pacyeTra BbIOMpAcM JIpPEHAKHBIH
Hacoc AR 12.40.06.1 ¢ mpou3BOUTENLHOCTEIO 20 M>/4.
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3.5 ABtomarm3anusa AYBII

ABTOMAaTH3aIMsl BBHITIOJHAECTCS HAa OCHOBAaHWUM TEXHUYECKHX PEIICHUM,
OPUHATBIX TpU pa3paboTke TexHosorndeckod yactu AVYBII, u nomxna
COOTBETCTBOBATh AKCOHOMETPUUYECKON CXEME.

Onucanue aemomamusayuu AYBII, npeocmaenennoe 6 mabauye 3.3, a
makxce NpuHyun  padomvl  YCMAHOBKU, ONUCAHHBIUL 8 pazdene 3.0,
COOMEEemcmeayIom paccmMampusaemomy 6vlule 8apuanmy u OONOJHUMENbHO
gKAIOUAOM 6 cebs asmomMamuzayuro U NpPuHyun pabomsl YCmMpoucme OJis
noooepxcanusi 0asleHus 6030yxa 6 numaroujem mpyoonposooe B030YUIHOU
CHPUHKIIEPHOU YCMAHOBKU U XPAHeHue 3anaca 600vl 6 peszepsyape (npu
HeO0oCmamoyHoU 60000moaye HApYHCHOU 6000NPOBOOHOU Cemil).

ABTOMaTHM3aIusl BBHITIOJHEHA C MNpuMeHeHueMm obopynoBanus HIID
«BOJINl» (oGopymoBanue uMeeT cepTHUUKAT TOKAPHOW OE30MacHOCTH H
cepTu(dHKAT COOTBETCTBUS).

Onucanne OCHOBHBIX TEXHMUYECKUX XapakTepucTuk u Qynkmmii [TITY
BBITIOJIHSIETCS CTPYKTYPUPOBAHHO, B CBOOOIHOM (popMe, C MILTFOCTPAITUSIMHU.
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Onucanne aromatusanuu AYBII

Ta6nuna 3.3
CursajibHoe yCTPOHCTBO Ynpasase-
o Hcnonnu-
Ne Mecto MBIl N
w/ HopMmatuBHoe TpedoBaHue Haunmeno- A3MeIIe Iopor Iy arperat TeJbHbII
M -
BaHHeE p m cpadaTbIBaHUA ’ MEXaHHM3M
HUSA CHUTHAJI
=
S X
1 [Tomemenne ¢ mepcoHANoOM, BeAyIIUM S n
" | KPYIJIOCYTOYHOE JEKYPCTBO = =
S
OA
)
n. 6.1.21 CIT 485.1311500. B 3anopubix
ycTpoiicTBax (3aABMKKaX, AMCKOBBIX 3a-
TBOpax M T.I.), YCTAHOBJIEHHBIX Ha BBO/JI- S,
HBIX TpyOONpOBOAaxX K IMOXApHBIM Haco- v . |tpyGomposo
CTpOU- -
caM, Ha TMOJBOAALIMX, MMTAIOMMX M pac- | & ;e k moxap- g
MpeleIUTENbHBIX TPYOOIPOBOAAX, JOKEH Tpoms o~ | PIM Haco- Q «3aKpbITO»
2. | ObITb oOOecTeueH aBTOMATHYECKHA KOH- nosems | C3M> TIOABO- 5 |um «OTKpEI- -
TPOJIb 00OMX KpaWHUX COCTOSHUM 3aTBOpa JUIIMN U TIH- a TO»
3aIBIKCK, | raponmpii =
— TIONHOCTBIO OTKPBITO M MOIHOCTBIO 33~ | oponip p O
o T IIPpOBO-
KpBITO. 3alopHble YCTPOICTBA (3aABHKKH, Py (;Hfo 0
3aTBOPBI), YCTAHOBJICHHbIE Ha BBOJHBIX
TpyOOompoBoJax K TOKapHBIM Hacocam,
JTOJKHBI OBITh HOPMAIIBHO OTKPBITHI.
—
n. 5.12 CII 484.1311500.2020. B momere- ol —
HUH © IIEPCOHANIOM, BEAYIIMM KPYIIOCYTOU- | (v e oo = o' | CBeTOBOM
3 HOE JIeKYPCTBO, JIOJDKHA OBITH NPEILyCMOT- 3370 S J— [ToBbIIEHNE o | < | M 3BYKOBOi
" | peHa CBETOBas M 3BYKOBas CUTHAIH3AIHS O p Y JaBJICHUS % | g | curHan «llo-
. | nmaBneHus BOL VY ol S '
BO3HUKHOBEHUH TIOkKapa (¢ pactmdpoBKOit = | & pKap cexuus b
10 HAITPABJICHUSIM) Q| ©




[Tponomxkenue Tadauubl 3.3

IToasons- P 0.05 ~ % «IToxap» — 9
m. 6.10.33 CI1485.1311500. Curuan aBroma- Manomerp  |umii Tpy6O- 6@2_5 MH ~ = IyCcK JICKTPOJABU-
THUYECKOI'O MM JUCTAHIIMOHHOTIO ITyCKa CUTHAJIU3H- IIPOBOJ ’ a 5 OIIH rateis
JIOJDKEH MOCTYIATh Ha MOXKaPHBINA HACOC MO~ | PYIOILNN
cJie aBTOMATHUYECKOM IIPOBEPKHU JaBICHHUS HMP 1, IMoaBos- - & «IToxap» —
BOJIBI B IIOBOJAIIEM TPYOOIIPOBOIE HMP 2 i Tpybo- P — 0,05 = = MyCK ONeKTPOBH-
pyoorp pOBON 0,25 MIla < OITH rareiib
=
1. 7.3.3 CI1 484.1311500. OnHOBpeMeHHO ¢ | MaHOMETp «IToxap» —
IwmmmmMBpmmm«Hmwm»HHYHmkV curnammsy- | Iloxsons- Py — 0,05 ~ cn | OTKpBITHE DeKTPOIBH-
JKCH BBIJATh CUTHAI HA OTKPHITHE OOBOJIHOM |PYIOIIMIA mmii Tpyoo- > | 006BOIHOMN
0,25 MIla = rareib
3aJIBUKKH BOJIOMEpHOTo y3na (pu ee Hanu- |HMP 1, IPOBOA 3JIeTpO3a-
ann) HMP 2 JIBHKKH
- i
AVIT enran o ommouene mokeimucocn HMP3 |t rpydor|  F3-002= || 2] Tyonwo- | dnextporn-
4 0,28 MIla = | Kei-Hacoca rareib
IOJDKEH IOJAaBaThCs IIPU CHIDKEHUM IaBlle- poBOA =
- - <
HUS B CI/ICTCMC6pr6OHpOBOILOB HI/I)I(e6 MU P 4 1_114(1)71 ;uTgo ;[go_ Py + 0,02 = L1 Cronxo- | Drexrponsu-
HUMAJIBHOTO pabodvero IaBjeHUs He Oolee UK TPy 0.32 MTTa Z | kefi-nacoca aTeIE
yeM Ha 0,05 MITa. IIPOBOJ =
n. 6.10.3 CII485.1311500. Pe3epBHbIit CBeToBOil
HACOCHBIN arperar JO0JDKeH aBTOMATHYECKH . o CUTHAJ
BKJIIOYATHCS TIPH HEBBIXOJIC Ha pabo4Mii pe- Hanoprsiit 0,5 (Pu+ Pux) = | «OIIH pa- | DuekTponsu-
HMP 5 TpyOompo- = P
MM, aBapUHHOM OTKJIFOUCHHH WM Hecpa- OIIH 0,25 MIla < OoTaeTy, raTelb
0aTpIBaHUM JTIOOOTO M3 OCHOBHBIX HACOCHBIX BOA = | ecim HET —
3anyck PITH

arperaros.
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[Tponomxkenue Tadauibl 3.3

CurnajbHoe yCTpOiicTBO YnpasJsie-
o HUcnosnu-
Ne Mecrto MBblii N
HopMmaTtuBHoe TpedoBaHue Haumeno- Hopor iy TeJbHbII
n/n pa3mene- arperar,
BaHue cpadaTbIBaHus MeXaHUu3M
HHA CUTHAJI
1. | 6 ciyuae npumenenus 8 kawecmee UCMOYHU- Boorpo % = Crom Hacoc- | DIeKTpoBH
Ka 600ochabocenus 600onposoonou cemu [HMP 6 P 0,05 MIla = P
BOJIHAsI CETh O T | Had cTaHius raTtenu
Oe3 pezepsyapa S =
2. iy6ﬁ2.8 CI1485.1311500. B cnipuHKIEpHBIX Trraomii oy Mver o | Brertoonan
CHTHAJl Ha OTKIFOYCHHE KOMIIPECCOpa |y\v(p 7 Tpy6oIpo- 0,18 MIla E y poa
JIOJDKCH TOJIaBaThCS TPU CHIDKCHUH JIaBJIe- BOX an! = npeccopa, rateib
HHUS B CHCTEME TPyOOIPOBOIOB HIDKE MH- Q
3 HMMAJIBLHOrO pabovero JaBieHus He Oojiee [Iurarommin ol ¥
’ Cron KoM- | DJIEKTPOaBU-
yem Ha 0,05 MIla (¢ cayuae npumenenus |HMP 8 TpyOoIpo- 0,22 MIla S E P
. . npeccopa ratenb
cnpunkneproi 6030yuinou AYIIT) BOJI ==
4, |m 6.9.13 CII485.1311500. mpu omnpenene- . . = = OTKpBITh
Jatuuk [ToxapHbrit Cpenuuit S DNEeKTPOABU-
HUU BMECTUMOCTH pe3epByapa JJisi yCTaHO- S | & | omekTpo3an-
BOK BOSHOTO MOXapoTyiuenus ciexyer | YPOBHA pesepeyap YPOBCHD o | = BIKKY raTeip
5. | yUuTBIBaTh BO3MOXKHOCTh aBTOMATHYECKOTO «
v [@V
TIOIIOJTHEHHST PE3ePBYapOB BOJOH B TEUCHHE A 3
. . aKpBITh
BCEro BpEMEHM IIOKXAPOTYLIEHUS (6 ciyuae | JlaTuuk [MoxxapHbIit Bepxunii H E 3neKTp o3an DNEeKTPOIBU-
npuUMeHeHUus 6 Kawecmee UCMOYHUKA 60- | ypOBHA pe3epByap YPOBEHb ;:'4 E BI/I)IIZK raTeiib
0ocHaboiceHus pe3eps8yapa u 8000NPOBO0- 8 y
HOUL cemu 0715 €20 NONOJIHEeHUs) @)
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Oxkonyanue Tadbaunsl 3.3

CuraajbHoe yCTpoiicTBO

YnpasJsie-

. HUcnosnu-
Ne Mecto MBblii N
HopmaTtuBHoe TpeboBanue Haumeno- Hopor iy TeJbHbII
n/n pa3mene- arperar,
BaHHe cpadaTbIBaHUs MEXaHHM3M
HHA CUTHAJ
1. Jatuuk [ToxapHbrit Huwxnauit C2000-4
YPOBHSI pesepByap YPOBEHb No 2
2. | m 6.10.34 CII485.1311500. B HacocHBIX . C2000-4 Cron IEKTDOLBH
CTaHIMSIX HEOOXOAMMO KOHTPOJIUPOBATH JApeHaxHbIi . No 1 HACOCHAs poa
aBapHiiHBI ypOBEHb 3aToIUIeHHs (T.e. mo | JaTduk NPUSIMOK BepxHnii - CTAHIHS raTejm
SIBJICHUE BOJIbl B MAIIIMHHOM 3aJI¢ Ha YPOBHE | YPOBHS HiIn (l)yHIla- YPOBEHB
(yHIaMEHTOB DIIEKTPOIPUBOIOB) MEHT Hacoca
3. |m 6.10.22 CII485.1311500. B 3armybneH- | larunk Jpenaxupii|  Cpennuit [Tyck apeHax-| DIeKTPOIBH-
HBIX W IOJy3aryOJeHHBIX HACOCHBIX CTaH- YPOBHS NPUAMOK YPOBEHB HOTO HACOCA raTens
) IUSIX JIOJDKHBI OBITH TIPETYCMOTPEHBI MEPO-
* | mpusATHs, HANpaBJICHHBIE TMPOTUB BO3MOXK-
HOI'O 3aTOIUICHUs HACOCHBIX arperaTtoB Ipu C2000-4
ABapWH B MpC/iejaX MAIIUHHOIO 3aJ1a YyTEM | JlaTYuK Jpenaxublii Huoxawmit Ne1 |Crom npenax-| DneKkTpoBU-
OTKAHKN BOJBL U3 NMPUAMKA CHCLHATIBHBIMUI | vy oppg IPUAMOK YPOBEHb HOTO Hacoca rareib
HacocaMH (T.e. MOSIBIICHHE BOJbI B MAIHH-
HOM 3ajJic Ha ypOBHE (YHIAMEHTOB JJICK-
TPOIIPHUBOJIOB)
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3.6 Auaroputm padorsl AYBII

AnroputMm pabotsl AYBII momkeH cOOTBETCTBOBAaTh BUIY YCTaHOBKHU
(cpukiiepHas BOJO3aIlOJHEHHAs, CHPHUHKJIEPHAs BO3AYIIHAsA, IpEHYEepHas C
IIEKTPUYECKUM 3aIyCKOM), BUAY HCTOYHHKA BOAOCHAOKEHUS (BOAOIPOBOIHAS
CETh, IOXApHBII pe3epByap) M BBINOJHATHCS HAa OCHOBAaHUM CTPYKTYpPHOIl
cxembl AVYBII (JIuct 4) u pazgena 6 «Asromatuzamus AYBID» kypcoBoro
IIPOCKTA.

IIpumep 1. Auaropurm padoThl BOAO03ANOJHEHHON CIPUHKJIECPHOH
YCTAHOBKH BOJASIHOI'O MOKAPOTYLICHHS.

JlesKypHBIA peskuM

B pexypHOM pexnMe NUTAOLINN, pACHPEACTUTEIIbHBIN U TTOABOISIIUN
TpyOOTIPOBOIBI 3aMOJIHEH 8odou moj AaBiaeHueMm 0,3 Mlla. Bece 3aaBuxku u
BEHTWJIM Ha BCAChIBAIOIIIEM, HAIIOPHOM, MOABOASAIIEM U MUTAIOIIEM TPYOOIpo-
BOJIaX OTKPBITHI W OTJIOMOMpOBaHbl. KOHTPOJIb COCTOSIHUS 3allOPHOTO OpraHa
KOKJIOW 3aJBWXKKHM (3aTBOpa) oTtoOpaxkaercs Ha mnpudope «Curnai-20M» B
HacocHOM cranumu u nyonupyercs Ha C2000-6KU B momerneHnu aexxypHOTo
nepcoHana. BeHTunu aiis camBa BOJbI 3aKphITHI. BcackiBaroye mojocTu Haco-
COB 3aI10JIHEHBI BOJIOM.

[Ipu nageHnu naBiaeHUs 800bl (P HE3HAYUTEIBHBIX YT€UKaX) B MOJBO-
nsmem Tpyoomnposoze Ha 0,02 MIla (mo 0,28 MIIa) kontaktet HMP Ne 3 3amebi-
karotcsi, curdan noctynaet Ha IIITY «Ilotok—3H Ne 1», 3atem na IIKII-4, xo-
TOPbI KOMMYTUPYET HANpsHKEHUE MUTAaHHWS Ha DSJIEKTPOJIBUTATENb JKOKEH-
Hacoca JiJig MOBBIIICHUS JaBJICHUS BOJBI B MOJBOISIIEM, TUTAIOIIEM U pacmpe-
JETUTEILHOM TPYOOIIpOBO/IE.

ITpu noctmkenuun B cucrteme nasieHus 0,32 MIla kontaktet HMP No 4
3ambIkaroTcs, curnai nocrynaet Ha [IITY «Ilotok—3H Ne 1», 3arem na IIKII-4,
KOTOPBIM OTKJTFOYAET IEKTPONMUTAHUE JIEKTPOIBUTATEIIS )KOKE-Hacoca.

PaGoumnii pe:kuM (mpu moxape, nocjae cpadaTbIBAaHNs YCTAHOBKH)

IIpy moxkape OT TEIUIOBOrO BO3ACHUCTBUSA MPOUCXOJUT Pa3pyLICHUE
TEIUIOBOI'O  3aMKa  CIPUHKJIEPHOro  opocurens. Bopa, Haxopsmascs
IO/ JABJICHUEM, BBITAJIKHUBAET KJAllaH, NEPEKPBHIBAIOIIUN BBIXOJIHOE OTBEPCTHE
CIPUHKJIEPHOTO OpoCHUTES, OpOCHUTEIND BCKPBIBAETCS. JlaBnenue
B paclpeieuTeIbHOM U NMUTAI0IIEM TpyOOIpoBOAax Maiaer.

[Ipy mnameHun JaBiIeHUST B NUTAIOWEM U paclpeAesIUTeIbHOM
TpyOONpOBOJaX 3a CYET PAa3HOCTU JAaBJICHUS B NHUTAIOLUIEM M IOJBOASIIEM
TpyOONPOBOJaX OTKPHIBAETCS KJIAIaH y3ja YIPaBICHUS.

[Ipu OTKpBITHM KJamaHa y3Jjia ynpaBlieHHUs BOJA MOCTYNAeT B MUTAIOLIUN
U pacrpeAeuTeNbHblil TpyOONPOBO/Ibl, @ TAKXKE B CUTHAIBHBIM TPyOONpPOBO/,
Ha KOTOPOM pAacCIHoOJIOKEH CHUTHAIU3aTop JaBiieHUs yHuBepcalbHbli (CIY).
Kontaktel CIIY 3ambIKaroTCsi, CUTHAJI 00 OTKPBITUU KjanaHa Y'Y Mmocrymnaer



Ha [ITIKIT «C2000-4 Ne 1», xotopsiii nepenaet curan Ha [IKY «C2000M».
Ha C2000-bKM B mnomenieHuHu IMOXKapHOTO IOCTa OTOOpakaeTCsi CBETOBOM
CUTHAJI O CpabaThIBAaHUU y3J1a YIIPaBJICHUS U BKIIIOUAETCA 3ByKOBOM CUTHAIL.

IIpy  OTKpeITMM y371a YNOPABICHUS [JABJICHUE B  IOJBOJAIIEM
TpyOonpoBoae nanaer. [lpu nonwxkenuu nasieHust Ao 0,25 MIla koHTaKThI
HMP Nel,2 3ambikarorcs, curHan «lloxkap» mnoctymaer Ha [IIY
«ITorok—3H Ne 1», 3atem Ha ILKII-30, KOTOpBII KOMMYTUPYET HaNpsHKEHHE
nutanusg Ha oanekrpoasuratens OIIH, u IIY3, noparommii HampspkeHUe
Ha 3JIEKTPOJBUTATENh OOBOAHOM 3aJBMKKH (11 MOAaud BOABI B 00X0A
BOJIOMEPHOI'0 CUETYHMKA) U3 HAPYKHOW BOAOIPOBOAHON CETH i 00eCreYeHUsI
pacxoja U JaBJICHUS BOJBI B paboueM peKume.

Ecmu OIIH 3amyctuncs, to koHTaktel HMP Ne 5 pasmernieHHOTO
Ha HanopHoM TpyOompoBoae OIIH, 3ambikatorcs, curHan «OIIH pabGortaer»
nocrymnaeT Ha [TITY «Ilorok—3H Ne 1.

Ecmu OIIH ne 3amyctuncsd, curHain o 3amycke He mnoctynaer, [TV
«ITotok—3H Ne 1» mepemaer curnan nHa IHKII-30, xOTOpBIi KOMMYTHpYET
HaIpspKeHue nuTaHus Ha anektponsurarens PIIH nns obecneuenust pacxona
U JIaBJICHUS BOJIBI B pa00YeM peKuMe.

B ciyuae Heo0X0AMMOCTH IPUMEHEHUS pe3epByapa

[Tpu 3a60pe BOJBI U3 MOKAPHOTO pe3epByapa YPOBEHb BObI TOHMKAETCH,
U TpU JOCTHXKEHUU CpPEAHEero JaTdyvka ypoBHs curHain noctynaetr Ha [ITTKII
«C2000-4 Ne 2y, IIITY «Ilotok—3H Ne 1» u IIY3, KOTOpBIII KOMMYTHUPYET
HaIpsOKEHUE MHUTaHUS Ha SJEKTPOJABUIaTeNlb OOBOJHOM 3aIBUKKH ISl €€
OTKPBITUSA U MTONOJIHEHHUS TOKAPHOTO pe3epByapa.

[Ipy mOMOMHEHUH TMOXKAPHOTO pe3epByapa M JIOCTHKCHUH BEPXHETO
ypOBHsI curHal oT garunka ypoBHs noctymnaeT Ha [ITIKIT «C2000-4 Ne 2y, TIITY
«ITotok—3H Ne 1», IIY3, KOTOphIi KOMMYTHUPYET HaNpsDKEHUE MHUTaHUs
Ha JIEKTPOBUTATENh OOBOHON 3aIBMXKKH JJIS €€ 3aKPBITHS.

IMocae moxkapa
Ocy1iecTBisI€TCS CIUB BOABI U3 PACIIPEICTUTEIBHON CETH, TEXHUYECKOE
0o0cIy’)KMBaHUE YCTAHOBKH, 3aMEHa CITPUHKIIEPHBIX OPOCUTEIIEH.

BHemraTHble cUTyanuu
1. 3amura OT «CyXOro X0/1a» HacOCOB:

— IpU NaJECHHUH JaBJ€HUS B BoxonpoBogHOU cetn Hwxke 0,05 MIla xon-
takTel HMP Ne 6 3ambikatorcs, curnan nocrynaet Ha «Ilotoxk—3H Ne 1», 3atem
Ha [IIKII, KkoTOpBIE OTKIIIOYAIOT DJIEKTPOIUTAHUE IIEKTPOABUTATEIEH HACOCOB
(npu 3abope 600b1 U3 BOOONPOBOOHOU cemit);

— TP AOCTUXKEHUU YPOBHS BOJBI B TIO’KaPHOM pe3epByape YpOBHS BCACHI-
Baronux natpyokoB OITH wu PIIH curmanm ot gatumka YpOBHSI MOCTYIaeT
Ha [ITIKIT «C2000-4 Ne 2y, ITITY «Ilotoxk—3H Ne 1», 3atem Ha LLIKII, koTopsie
OTKJIIOYAIOT AJIEKTPONMUTAHUE DJICKTPOJIBUTATENIe HACOCOB (npu 3abope 600bl
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U3 NOJICAPHO20 pe3epsyapa).

2. Jlnsa ynaneHus: BOJbI U3 3ariIyOJICHHOTO MOMEUIEHHUs] HACOCHOW CTaH-
LMY TT0XKapOTYILIECHM IIPY aBAPUIHOM 3aTOIUICHUN IPEHAXHBIM HACOC U JaT4H-
KM YPOBHS YCTAHOBJIEHBI B IPEHAKHOM IIPUSMKE.

[Ipu 3aTomIeHNU IPEHAX]HOTO MPHUSMKA U IOCTUKEHUN BEPXHETO YPOBHS
curHasl ot patuuka ypoBHs noctynaer Ha IIIIKIT «C2000-4 Ne 1x», IIY
«ITotok—3H No 2», IIKII-4, KOTOpBIiI KOMMYTHpPYET HANpsDKEHUE MUTAHUS
Ha JIEKTPOJBUTATENb IPEHAKHOTO HACOCA.

IIpyn ynaneHun BOJBI YPOBEHb BOJABI IOHMXKAETCS U IMPU JTOCTUKEHUU
HIDKHETO YpPOBHs CUTHAJI OT JAatuvka ypoBHsA noctymaer Ha IIIIKII
«C2000-4 Ne 1y, IIITY «Ilotok —3H Ne 2y, HIKII-4, KOTOphIi OTKJIIOYAET
AJIEKTPOIIUTAHUE DIIEKTPOABUTATEINS IPEHAKHOTO HACOCA.

3. B cnydae 3aTOIUIEHHs MOMENIEHUS HACOCHOW CTAaHLMH MOKAPOTYILIE-
HUS U JOCTHXKEHUS ypoBHEM BoJbl dnekTpoasurareneit OIIH u PIIH curnan
oT natunka ypoBHs noctrynaer Ha [IIIKIT «C2000-4 Ne 1», IIIIY
«ITotok—3H Ne 2», 3arem Ha IIKII-30, KOTOpBIN OTKIIIOYAET JICKTPONMUTAHUE
anektpoasurareneit OITH u PITH.

Ilpumep 2. AuaroputM padoTbl BO3AYIIHOW CIPUHKJIEPHOH
YCTAHOBKH BOJASTHOTO MOKAPOTYIICHHSI.

JexypHBbIA pexum

B nexypHOM pexrMe MUTAIOIMUNA U pacpeeaUTeNIbHbIA TPyOOIPOBOIbI
3al0JIHEHBI 8030yxom ol AaBiaeHuem 0,2 MlIla, moaBoasmuii TpyOonpoBo 3a-
IOJIHEH 60001 1o naBicHueMm 0,3 MIla. Bece 3aaBMKKH M BEHTHJIN Ha BCAChI-
BAIOIIEM, HAMOPHOM, MOABOASIIEM U MHUTAIONIEM TPYyOONPOBOJIaX OTKPHITHI
1 orioMOupoBaHbl. KOHTPOJIb COCTOSIHUS 3aIIOPHOTO OpraHa KaXkJI0W 3aJIBHXKKU
(3aTBOpa) otobOpaxaercsi Ha mnpubdope «CurHan-20M» B HACOCHOH CTaHIMH
u nyonupyetcst Ha C2000-bKU B nmomemennn aexypHoro nepconana. Bentumm
JUISL CJIMBA BOJIBI 3aKPBITHL. BeackIBaroIiye MoJIOCTH HACOCOB 3alI0JIHEHBI BOJIOK.

[Ipu magenun naBieHust 6030yxa (MPU HE3HAYUTEIBHBIX yTEUKaX) B IH-
TaloIIEeM W pacnpenenuTerbHoM Tpyodomnposogax Ha 0,02 MIla (mo 0,18 Mlla)
koHTakTel HMP Ne 7 3ambikarorcs, u curHan nocrymaetr Ha [IITY
«ITotok—3H Ne 2», 3atem Ha IIIKII-4, KOTOpbIli KOMMYTUPYET HANPSKECHUE TTH-
TaHMS Ha BJIEKTPOJBUTATENb KOMIIPECCOpa JJis MOBBIMICHUS JAaBJICHUS BO3IyXa
B MMUTAIOLIEM U paclpeeTuTeILHOM TpyOOIIpoBO/IE.

IIpn noctmxkenun B cucreme aasieHus 0,22 Mlla xontaktet HMP Ne 8
3ambIKaroTcs, curdan nocrymnaeTt Ha «llotok—3H Ne 2y, 3arem na HIKII4, ko-
TOPBIA OTKJIFOYAET JIEKTPOMUTAHUE DIIEKTPOJBUTATEIIsI KOMITpECCOpa.

[Ipu mageHun naBiaeHUs: 600si (P HE3HAYUTEIBHBIX YT€UKaX) B MOJBO-
nsem Tpyoonposoze Ha 0,02 MIla (mo 0,28 MIIa) kontaktet HMP Ne 3 3amebl-
karotcsi, curdan noctynaet Ha [IITY «Ilotok—3H Ne 1», 3atem na IIKII-4, ko-
TOPBbId KOMMYTHUPYET HANpsHKEHUE MUTAaHHMS Ha DSIJIEKTPOJIBUTATENb KOKEH-
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Hacoca JIJIsl TOBBIIIEHUSI JTABJICHHUS BOJIbI B TIOJIBOJISIIIIEM, IMUTAIOIIEM U pacrpe-
JEeTUTEILHOM TPYOOIpOBO/IE.

IIpu noctmxkenuun B cucreme nasieHus 0,32 MIla kontaktet HMP Neo 4
3aMbIkatoTcs, curnai noctynaet Ha [IITY «Ilotok—3H Ne 1», 3arem na IIKII-4,
KOTOPBIN OTKJTFOYAET JIEKTPOMUTAHUE IIEKTPOIBUTATENIS )KOKE-Hacoca.

PaGoumnii pe:kxuM (mpu moxape, nocjae cpadaTbIBAaHUs YCTAHOBKH)

IIpy mnoxkape OT TEIIOBOrO BO3ACHUCTBUSA MPOUCXOJUT Pa3pyLICHUE
TEILUIOBOIO  3aMKa CIPUHKJIEPHOrO opocutensa. Bo3ayx, Haxopsmuics
IO/ 1ABJIEHUEM, BBITAIKMBAET KJIANaH, EPEKPbIBAIOIINN BbIXOJHOE OTBEPCTHE
CIIPUHKJIEPHOTO OpPOCHTEIIS, OpOCHUTEIIb BCKPBIBAETCS. JlaBneHue
B pacnpeieTuTeIbHOM U MUTAOIIEM TPyOOIpOBOaX MaiaeT.

I[Ipy mnageHnn JaBiieHUS B MNHUTAOIMIEM H  PacHpeaeIUTeIbHOM
TpyOONpoBOJaxX 3a CYET PAa3HOCTU JAaBJICHUS B NHUTAIOLUIEM M IOJBOMASIIEM
TpyOOTIIPOBOIaX OTKPHIBAETCS KJIATaH y3ja YIPaBICHUS.

[Ipu OTKpBITHH KJIallaHa y3Jia YIpaBJICHHS BOJA MOCTYIAET B MUTAIOMINAM
U pacrpeAeUTeNbHbIN TPyOONPOBOIbI, @ TAKKE B CUTHAIBHBIM TPYOOTPOBOI,
Ha KOTOPOM pAacIOJIOKE€H CHUTHAIW3aTOp JaBiieHus yHuBepcalbHbld (CIY).
Konrtaktel CIIY 3aMbIKarOTCsi, CUTHAJI OO0 OTKPBHITUM KiamaHa Y'Y MOCTymaer
Ha [ITIKIT «C2000-4 Ne 1», koropsiii nepeaaer curHan Ha [IKY «C2000M».
Ha C2000-bKM B moMmemeHur MOXKapHOTO IOCTa OTOOpa)KaeTcsi CBETOBOM
CUTHAJI O cpadaThIBaHUU Yy3J1a YIPABJICHUS U BKIIOYAETCS 3ByKOBOM CUTHAJ.

I[Ipy  OTKpBITMM  y37a yOpaBJICHUS JABICHUE B  IOJBOJSIIEM
TpyOonpoBoae nanaer. [Ipu nonmwxkenuu nasieHuss Ao 0,25 MIla koHTakThI
HMP Ne 1,2 3ambikarorca, curHan «lloxap» mnoctynaer na IIITY
«ITorok—3H Ne 1», 3arem na IIKII-30, KOTOpBII KOMMYTHUPYET HAIpPSHKEHUE
nutanug Ha osnekrpoasurarens OIIH, w IIY3, noparommii HamnpspkeHue
Ha DJICKTPOJBUTATENIb OOBOAHOW 3aABMKKUA ([UIsI MOJAa4M BOABI B 00XO0A
BOJIOMEPHOTO CUETUMKA) U3 HAPY>KHOU BOJONMPOBOJAHON CETH I 00eCIeUeHUs
pacxojia u JaBJICHUS BOJIbI B pabodyeM peKuMe.

Ecou OIIH 3anmyctuncs, to koHTaktel HMP Ne 5, pasmenieHHoro
Ha HanopHoM TpyOompoBoae OIIH, 3ambikarorcsi, curnan «OITH pabGoraer»
noctynaet Ha [IITY «Ilotok—3H Ne 1».

Ecomu OIIH wue 3anmycTtuics, curHain o 3amycke He noctymaet, [IITY
«ITotok—3H Ne 1» mnepemaer curnan nHa IIKII-30, KOTOpBIII KOMMYTHpYET
HanpspKeHue TUTaHus Ha siektpoasurarens PIIH mns oGecmedenust pacxoga
Y JTaBJICHUS BOJBI B pab0odYeM peKruMe.

B cayyae HeoOXoaMMOCTH NPUMEHEHUs pe3epByapa

[Tpu 3a60pe BOJBI U3 MOKAPHOTO pe3epByapa YPOBEHb BObI TOHMKAETCS,
U IIpA JOCTMIKEHWM CPENHEro nardrMka ypoBHs curHai nocrymnaer Ha IITIKII
«C2000-4 Ne 2y, IITY «Ilotok—3H Ne 1» u IIY3, KOTOpBII KOMMYTHpPYET
HanpsDKEHUE THUTaHUS Ha JJEKTPOABUTaTeNb OOBOJHOM 3aJBUKKU I €€
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OTKPBITHS U MOTOJIHEHHUS TTOKAPHOTO pe3epByapa.

[Ipy noMOJHEHUH TMOXKAPHOTO pe3epByapa U JOCTUKEHUU BEPXHETO
YpOBHSI cUrHaJI OT Jatuynka ypoBHs noctymnaeT Ha [ITIKIT «C2000-4 Ne 2y, TTITY
«IToroxk—3H Ne 1», IIVY3, KOTOpHII KOMMYTHUPYET HANpSXKEHUE MUTAHUSA
Ha AJICKTPOABUTATETHE 0OBOHOM 3aIBIKKH ISl €€ 3aKPBITHS.

IHocae noxapa
Ocy1iecTBisieTCs CIMB BOABI U3 PACHPEIEIUTENBHON CETH, TEXHUYECKOE
00CIyKMBaHUE YCTAHOBKH, 3aMEHA CIIPUHKJIEPHBIX OPOCUTENEH.

BHemraTHble cCUTYal MU

4. 3amura OT «CyX0ro xoja» HacOCOB:

— IpU NaJCHHUU AaBI€HUS B BoxonpoBojHOU cetn Huwxke 0,05 MIla xon-
takTbl HMP Ne 6 3ambikatorcs, curnan nocrynaer Ha «Ilotoxk—3H Ne 1», 3atem
Ha [IIKII, koTOpBIE OTKIIIOYAIOT AJIEKTPOIUTAHUE IIEKTPOABUTATEIEH HACOCOB
(npu 3a60pe 600vl U3 B0OONPOBOOHOU cemu);

—  IIpU JOCTHKEHUHU YPOBHS BOJBI B IIO’KaPHOM pE3EpBYyape ypOBHSI BCACHI-
Batomux natpyokoB OIIH u PIIH curnam ot paryumka ypoBHS IMOCTYIAeT
Ha [ITIKIT «C2000-4 Ne 2y, ITITY «Ilotoxk—3H Ne 1», 3atem nHa LLIKII, koTopsie
OTKJIIOYAIOT 3JIEKTPONMUTAHUE DJICKTPOJIBUTATENIe HACOCOB (npu 3abope 600bl
U3 NOJMHCAPHO20 pe3epayapa).

5. Jlna yganenus: BOAblI U3 3ariyOJICHHOTO MOMEIIEHUS HACOCHOM CTaH-
U TTOXAPOTYIICHHS TPU aBAPUUHOM 3aTOIUICHUHU IPEHAXHBIM HACOC U JaT4H-
KU YPOBHS YCTaHOBJIEHBI B IPEHAKHOM TPHUSMKE.

[Ipu 3aTOIUIEHUU IPEHAXKHOTO MPHUSAMKA U TOCTHKEHUN BEPXHETO YPOBHS
curHan ot patuuka ypoBHs moctymaerT Ha I[IIIKIT «C2000-4 No 1», IIITY
«ITotoxk—3H Ne 2y, IIKII-4, KOTOpbIi KOMMYTHUPYET HANpPSKEHUE MNUTAHUS
Ha JIEKTPOJBUTATENb IPEHAKHOTO HACOCA.

[Ipyn ynaneHun BOJBI YPOBEHb BOJABI NOHMXKAETCS U NPHU JTOCTHIKEHUU
HIDKHETO0 YpPOBHS CHUTHalI OT jaruuka ypoBHsA nocrymaer Ha [IIKII
«C2000-4 Ne 1y, IIIIY «llotok —3H Ne 2y, HIKII-4, xOTOpBI OTKJIHOYAET
ANEKTPOIIUTAHUE DIIEKTPOABUTATEINS IPEHAKHOTO HACOCA.

6. B ciydae 3aTorieHrs MOMENIEHUS HACOCHOW CTAaHLMH MOKAPOTYIIIE-
HUSA U JOCTHXKEHMS ypoBHEM Bozbl dnekrpoasurarenet OIIH u PIIH curnan
or natunka ypoBHA mnocrynaer Ha [IIIKIT «C2000-4 Ne 1», IIIIY
«ITorok—3H Ne 2y, 3atem Ha IIKII-30, KOTOpBI OTKIIOYAET 3NEKTPONUTAHHUE
anektpoasurarenet OITH u PITH.
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3.7 IlepeuyeHb 000PYA0BAHUSA U MATEPHAJIOB

[lepeueHb OCHOBHOTO 00OPYIOBAHMS U MATEPUAJIOB JIJIsl MPOCKTHUPYEMON
YCTaHOBKH BOJSTHOTO MOXKAPOTYIICHUS MIpeICTaBleH B Tabnuie 3.4.

Tabnwnna 3.4
No HaumenoBanue Tumn, mapka Ennnuna Koin-Bo, | Ilpumeuanue
00opyIOBaHUsI, U3IEIUS W3MEpeHusl | NJIUHA,
1 MaTepPHaJIOB M
1. Texnomoruueckas 4acThb
O6opynoBanmne
! | Opocnren PBCOI(BI[())(? 77 ¢ yuerom 12 %
E:;ﬁi?ep HE R1/2/P68.B3 — Ht 7 3amaca
«CBH-15»
VY3en ynpaBieHus YVY-C100/1,6B-
2 | CIpUHKIIEPHBIN B®.04 «IIpsimo- IT. 1
BOJI03aII0JIHEHHBIHI TouHBII—100»-01
3 | XKokeii-Hacoc CR 3-9 IIT. 1
3 | MemOpaHnHbIii 6ak Reflex, 50 1 IIT. 1
4 | KoHCONBHEBIN HacoC K 150-125-315 IIIT. 2
5 | JlpeHaxHbIN Hacoc AR 12.40.06.1 IIT. 1
6 | Pene ypoBHs PO 001 IIT. 1
7 | Masowerp 3 TM-610 . 6
CUTHAIM3UPYIOIINN
8 | Manowmetp IT. 2
9 Kpan tpexxomoBoit nop . ]
MaHomeTp /[yl5
10 | 3agBmxka DNI150 IIIT. 2
11 | 3agBmxka DN65 IIT. 2
12 | 3agBuxkka DN5O IIT. 2
13 | Beatuns DN50 IIT. 1
14 | Beatuns DN40 IIT. 3
15 | I'onoBka MydToBas I'™M 80 IT. 2
16 lNonoBka pykaBHas T'PIL 50 . 1
LAITKOBAast
Marepuaiibl
1 DN250 M 20
2 | Tpy0a cranbHas BOJO- DNI150 M 20
3 razonpoBojHas ['OCT DNI100 M 100
4 3262-75 DN65 M 234
5 DN40 M 10
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[Iponomxkenue Tadmauubl 3.4

Ne HaunmenoBanue Tum, mapka Emuanna | Kon-Bo, | Ilpumeuanue
o0opynoBaHus, U3ENUs U3MEpeHusl | NJIUHa,
Y MaTepUAJIOB M
6 | Ilepexox DN250 — DN65 IIT. 1
7 | Hepexox DN150 — DN50 IIT. 1
8 | llepexon DN125 — DN50 IIT. 1
2. DJIEeKTPOTEXHUYECKasl YacCTh
O6opynoBanmne
1 | IlynbT ynpaBneHus [IKY C2000M IT. 1
o | Hpubop noxcapuerii ITOTOK-3H . 2
yIpaBIeHUS
3 [Ixabl KOHTPOJIBHO- IKTI-30 — )
ITyCKOBBIE
4 [[Ixadb1 KOHTPOIBHO- IIKTL-4 — )
YCKOBBIE
5 | [puoop mpuemmo- C2000-4 . 1
KOHTPOJIbHBIN
6 | biaok nanukanuu C2000-BH1-01 IIT. 1
7 Pe3epBHBII HCTOUHUK PUII — )
MTUTaHUS
Marepuaiibl
KIICOur-FRLS
1 | KabGenn 1x2x0.75 M 100
BBI'ur-FRLS
2 | KabGens 4x2.5 M 3
3 | Kabenn-kanan 100x80 M 20
4 | Kabenp-kanan 10x12 M 20
5 Fo@pmpy?a I[IBX ¢ D16 " 50
MPOTSIKKOM
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Ipunoxenune A

Y1Bep:kaaw

(IOKHOCTD, 3BAHHE PYKOBOJMTEIS KYPCOBOTO IPOEKTa)

(moanuck, pacmndpoBKa MOAMHUCH)

20

TEXHUYECKOE 3AJIAHUE HA IPOEKTUPOBAHUE
Bapuant Ne

I

HaumenoBanue noxasareis

IToxa3zaTenn

HaznadeHue moMenieHus

(OCHOBHO# BUJI MIOXapPHOW HArPYy3KH

MuHNMAaIBpHAS TEMIIepaTypa B moMeneHnu, °C

MakcuManbHas TeMIepaTypa B IpUHOTOJI0YHOM 30HE NOMEIICHUSI, °C

40

31aHue, STax

Kareropus momerienus mo B3phIBOIIOKApHOU 1 TIoxkapHOo# onacHocTH (CI1T
12.13130)

Hismas Termora cropanus, Qu , MJIx X xr!

V nestbHAst OMTHYECKas! INIOTHOCTD JbIMa, D, Hxv2xkr!

TemnepaTypa caMOBOCIIAMEHEHHS TOPIOYeil HAarpy3KkH, t camoBocInl., °C

BricoTa pa3MelleHHs TOPIOYeH Harpy3Ku, hy, M

UTuHeHAsS CKOPOCTh PACIIPOCTPAHEHHUS TUIAMEHH, Vi, M X ¢!

(98]

V nenbHast MaccoBasi CKOPOCTh BHITOPAHHS HATPY3KH, W0, KT X M~ X ¢!

o

PaSMepI:I 3alIIacMOro NOMCIICHUA (ILJ’II/IHaXH_II/IpI/IHaXBBICOTa), M

N

. Bammmaemas mwionagas, M

2

["apaHTHPOBAHHOE MaBJICHHUE B HAPYKHOM BOAOIPOBOIHON ceTtu, MIla

/lnameTp BBOJIA TPYOOIIPOBOIA, MM

Bonoornaya BOOOMDOBOIHON CETH (CIDABOYHBIE MAaTEDUANBI ). J1/C

PaccTosiHHE 10 CTAHLMU MMOKAPOTYIIECHUS, M

["1yOuHAa 3a710KEHHUST TPYOOIIPOBOIa, M

Kitacc moskapoomnacHoii 30H5I (1o Texanueckomy persiamenty ©3-123)

OrHeTyianiee BENEeCTBO Boaa. neHa

B03MOKHOCTHh MPUMEHEHHNS BOIO3AITOTHEHHON CIIPUHKIEPHON YCTaHOBKH
(CIT5.m5.2.1)

['pynmna nomerenus (mpunoxenue b CIIT 5)

10.

NurencuBHocTs opomrenws (CIT 5, tab6i. 5.1), ve menee /(¢ X M%)

11.

PacxoJ1 yCTaHOBKH, HE MEHEE, JI/C

Munnmansrast wiormans AVIL, He Menee, M

T 1poa0IKUTEIIFHOCTD MOJAYN BOJKI, HE MEHEES, MUH

MakcuMaIbHOE PACCTOSIHUE MEXKIY OPOCUTEIISIMH, M

[Lommaih 3anmimaeMasi ODOCHTENIEM, M-

12.

MakcuManbrHOE pPacCToOAHUEC OT OpOCHTCJ’ICﬁ J0 CTCH (I[J'IH CIIPUHKJICPHBIX

CII 5, Tabm. 5.1, m15.2.22), m

3aaHue NPUHAJ K UCTIOJHEHUIO KYpCaHT Ip.

(moanuck, paciupoBKa MOAIHUCH)
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IMpuioxenue b

MYC POCCUH

denepanbHOE TOCYJApPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIETO 00pa30BaHUs

«Ypanbckuit ”HCTUTYT ['OCy1apCTBEHHON POTUBOMOXKAPHOI CITY>KOBI
MunuctepctBa Poccuiickoit @enepaliuu 1o aeiaam rpaxkJJaHcKkoil 000poHBlI,
YpE3BbIYAHBIM CUTYAITUSIM U JTUKBHUJIAIUN TTOCIEICTBUN CTUXUHHBIX OSACTBUI

Kadenpa aBToMaTH3MpOBaHHBIX CUCTEM MPOTHUBOIOKAPHOMN 3aIUTHI

KypcoBou mpoeKT
o TeMe «Pa3paboTka TEXHUUECKUX PEIICHUM 10 3aIUTe
00BbEKTa aBTOMATUYECKON YCTaHOBKOM BOASHOTO MOXKAPOTY-
UICHUS

BapuaHT Ne 188

Beimonaun: cnymarens 253 y4d.rp
NBanoB A.A.

[TpoBepui: HauadbHUK Kadeapbl
MOJIMTOJIKOBHUK BH. CITYKObI
[Inaitnep A.B.

ExarepunOypr
20



IMpunoxenue B

Yca0BHBIEC 0003HAYCHUS

[24, 25]

Ne O0o03HaUeHHE
HaumenoBaHnue
n/n Ha MJIAHAX Ha pa3pe3ax u cxeMax
1 | OpocuTens BOASHOI CIPUHKIEPHBIH ¢ BOTHYTOH PO3ETKON 0 A
2 Opocurenb BOASHOHN CIIPHHKIIEPHBIH € TTOCKOH PO3eTKOM 4@7 v
3 OpocuTenb BOASIHON CIPUHKIIEPHBI HACTEHHOTO UCTIOJIHEHUS 6 —N_
4 | Opocurens BOASHOMN IpeHUYEPHBIH ¢ BOTHYTOH PO3ETKON 0 A
5 Opocurenb BOJSHOHN IPpEHUYEPHBIi ¢ ITIOCKOW PO3ETKON 4@7 v
6 Opocurens BOJSHOM  JpeHuUEpHBIE C  HampasisIOIIEH
JIONIATKOMN
7 OpocurTeb IeHHBIH CIIPHHKIIEPHBIN PO3€TOYHBII @ ‘
8 OpocuTenb MeHHbIA APEHYEPHBIA PO3ETOUHBII @ ﬁ
9 | OpocuTens IBONEBEHTHEII @ —D
10 | Teneparop 4eThIPEXCTPYHHBIH CETOUHBIN @ _B
11 | Temeparop menst cpenneit kpaTHOCTH O —T1]
12 VY3en ynpaBiieHUs BOJI03aNIOJICHHON CIIPUHKICPHOMN @ %
13 | VY3en ympaBieHnst BO3IYITHON CIPUHKIEPHOMN @ Z
14 | apeHuepHOU @ 2
15 | 3anBmkka ¢ MEXaHUYECKHM IPHBOJIOM [>|<]
16 | 3amBmxka ¢ 3IEKTPONPUBOAOM %
17 | DnexkTpoMarHUTHBIN KJIanaH % Yv
18 | Kmanan o6patHerii l><
19 | Hacoc ¢ 31eKTponpHBOIOM @—@
20 | Kommpeccop ¢ anekrponpusogom @—@
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Ne O6o3HaueHne
HaumenoBanue
n/n Ha IIaHAX | na paspesax u cxemax
91 | MemOpanHnbiii 0ak, TI'MIPOAKKYMYJIMPYIOLIEE, HMITYJIbCHOE Q
YCTPOWCTBO
22 Curnanusarop JaBiIeHHs YHHUBEPCAIbHbIN @ HP
23 CHrHanu3aTop MoToKa KUAKOCTH IE CITX
24 | Manomerp curnammupyrommii (SKM) @ HMP
25 MaHoMeTp noKa3bIBarOLIUI @Y
26 | JIunwms snexTponuTaHus
27 | CurHanbHbIE COENMHWTENBHBIE IMHAA | e
28 | TpyOompoBox
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