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I'’TIOCCAPUA

Apmartypa — ycTpoWcTBa M JeTajnu (KJIamaHbl, BEHTWJIM, BBIKJIIOYATENIN
U T. II.), HE BXOJSILKE B COCTaB OCHOBHOI'O 00OpYI0BaHUS, HO OOECIEUNBAOIINE E€r0
HOpMallbHYIO0 pabotry. Pasnuuaror apmarypy TpyOONpOBOIHYIO, 3JIEKTPOTEXHUYE-
CKYIO, IIEYHYIO U T. 1.

Baiinac — 00Boj, napayieNbHbIA NPSIMOMY YYacTKy TpyOOIpoBoJia, ¢ 3arop-
HOM WM peryiaupyromeid TpyOOnpoBOAHOW apMaTypodl WM npubopamu (Harp.,
CUETUMKAMU KUJIKOCTU WK Ta3a). Ciy>KUT JUIsl yIPABJIEHHS TEXHOJIOTHYECKUM IIPO-
LIECCOM MPU HEUCIIPABHOCTU apMaTypbl UJIM NPUOOPOB, YCTAHOBJIEHHBIX HA MPSIMOM
TpyOONPOBOJE, a TAKKE MPH HEOOXOJUMOCTH UX CPOYHOM 3aMEHBbI M3-3a HEUCIIPaB-
HOCTH 0€3 OCTAaHOBKH TEXHOJIOTMYECKOTO MpOoIEcca.

I'azonepexaunBaromuii arperatr (I'IIA) — TeXHOTOTrMYECKOE YCTPOWCTBO,
BKJIFOYAloIIee MpUBO/I (ra3oTypouHHyto ycraHoBky ['TY, nopiineBoit aeurarens [1]]
6o snexrpoasuratenb JJ1) u Harnerarens (uenTpodexHsiit LIBH umu oceBoit OH),
npeIHa3HAaYeHHBIN ISl IOBBIIICHUS JABJICHHUS B MarCTPaJIbHOM T'a30MPOBOJIE).

I'azonpoBoa-nepeMbIYKa — Ta30MPOBO, COSIUHSIONINNA MEXIy coOoi Ma-
TUCTPAJIbHBIE [a30IIPOBOJIBI WIH CHCTEMBI.

I'azonpoBoag MarucTpajbHbI — KOMIUIEKC IMPOU3BOJCTBEHHBIX OOBEKTOB,
00€eCreynBaIIMX TPAHCIOPT IPUPOAHOTO MM MOMYTHOI'O HE(PTSIHOTO raza, B COCTaB
KOTOPOM BXOJAT OJHOHUTOYHBIA ra30MpOBOJI, KOMIPECCOPHBIE CTAHIIMH, YCTAHOBKH
JOTOJIHUTENBHON MOATOTOBKY rasza (Hampumep, nepesl MOPCKUM MEPEX0I0M), y4acT-
KU C JyIUHTaMHM, IIePEX0/Ibl Yepe3 BOJHBIE MpErpajbl, 3alopHas apMarypa, KaMepsl
npuéMa M 3alyCcKa OYHUCTHBIX YCTPOMCTB, ra3opacupeieiuTenbHble CTaHIuu, (a3o-
U3MEpUTEIbHBIE CTAHIIMM, CTAHLIUN OXJIAXACHUS rasa.

I'a30mpoBOA MHOTOHHUTOYHBIA — Ta30NpPOBOJ, COCTOAIIMM W3 HECKOJIBKHUX
B3aMMOCBSI3aHHBIX MapaUIeNIbHO YII0KEHHBIX TPYOOIIPOBO/IOB.

I'a3onpoBoa MPOCTOH — Ta30mpoOBOJ] C MOCTOSHHBIM TUAaMETpoM TpyO, 6e3
OTBOJIOB K IOITYTHBIM IOTPEOUTENSIM U 0€3 TOMOJHUTEIBHOrO MpruéMa ras3a no nyTH
CJIE0BaHUS.

I'a3onpoBoA CJIOKHBIA — Ta30MPOBOJAE MOCTOSHHBIM WJIM Pa3JIMYHBIM J1ha-
METPOM TpYyO ¢ OTBOJAMH K MOMYTHBIM MOTPEOUTENSIM, C IOMOJIHUTEIbHBIM TPUEMOM
ra3a, JyMHraMu U epEMbIYKAMHU.

I'osnoBHas HedrenepexayuBawmas cranuus (I'HIIC) — kommekc coopy-
YKEHUH, PaCOJIOKEHHBIN B Havalie MarucTpajibHOr0 He(pTenpoBOAa UM €ro OT/IEIb-
HOTO 3KCIUTyaTallMOHHOTO Yy4YacTKa U MpEeJHAa3HAYEHHBIN JJIsl HAKOTUICHUS U MepeKay-
KU 110 TpyOompoBoay HeTH U HE(YTETPOTYKTOB.



JaBiaenne paGouyee — HauOousiblliee M30BITOYHOE JABJIEHUE, TIPU KOTOPOM
oOecrieynBaeTcs MPOEKTHBIN PEeKUM HKCILTyaTallMi Ta30MpOBO/IA.

Hoxkumuas xkomnpeccopHas cranuusa (JJKC) — kommpeccopHas cTraHIius,
YCTAHOBJIEHHAS! HA BBIXOJIEC U3 IIPOMBICIIA U NPEIHA3HAYEHHAs ISl NTOBBILICHUS J1aB-
JeHUs Ta3a 10 paboyero JAaBJI€HHs B MarMCTPaIbHOM Ira3o0lpoBO/IE.

Komnpeccopunass crannus (KC) — KoMmIIeKC COOpYKEHUW Tra3ompoBoja
(MarucTpanbHOro), MpeAHa3HAYEHHBIN JIJIs1 KOMIPUMHUPOBAHHUS rasa.

Koy puumenr ruapaBianyeckoi 3(pPpeKTHBHOCTH ra30NnpoBoAa — OTHOIIE-
HUE MPOU3BOIUTEIHHOCTH T'a30IIPOBOJIA K €r0 Pacu€THOM MPOIYCKHOM CTIOCOOHOCTH.

Koy dumueHT 3arpy3ku ra3onpoBoja — OTHOIICHHE (PAKTHUIESCKON MPOU3-
BOJUTEIBHOCTU K IPOEKTHON IIPOU3BOAUTEIBHOCTH ra30IPOBOJA.

Kputnueckasi reMneparypa — HauOoJipLIasi TeMIepaTypa, Ipu KOTOpou ra3
HE TIEPEXOUT B KUAKOE COCTOSHUE, KaK Obl BEJIMKO HU OBLIO JaBJICHUE.

Kputnueckoe gaBjaeHne — npeaenbHOE JABICHUE, IPU KOTOPOM M MEHEE KO-
TOPOTO ra3 HE MEPEXOUT B )KUIKOE COCTOSHUE, KaKk Obl HU HU3Ka Obla TeMIlepaTypa.

JIuHeiiHAs YacThb MAarucTpajbHOr0 ra3onpoBoaa — y4acTOK MarucTpalib-
HOTO ra30MpoBO/JIa C 3alI0OPHOM apMaTypoil, C JyIMUHIaMH, C OTBOJIAMH U MEPEMbIUKa-
MU, 0€3 KOMIIPECCOPHBIX U Ia30pacClpeeIUTENbHBIX CTAHLIUN.

JIuneiinasi yacTb MarucrpajibHoro Hegprenposoaa (JI4 niau JIMMH) — co-
BOKYIHOCTh YYaCTKOB He(TENpoBOAa, COENUHSIONIMX HedTenepekaunBaroue CTaH-
UM MEeXay co00l Iub0 ¢ NMpuéMo-cIaTOYHBIMU IYHKTaMU U COOPYKEHHM, BXOMs-
X B COCTaB HePTEpPOBOa.

JlynuHr — pe3epBHas HUTKa TPyOOIpPOBOJia. Y CTaHABIMBAIOTCS, KaK MPaBH-
J0, B y4acTKax C IMOBBIIIEHHbIM TPAHCIOPTOM HE(PTU U Ta3a U Y4YacTKaX C Y3KUM
TUaMeTpoMm Tpyo.

MarucrpajJbHbIii HACOC — TUAPABIMYECKAs MAlllMHA NIPEAHA3HAUYCHHAs IS
nepeKkaynBaHusg HEPTH U HEDTENPOAYKTOB MO MaruCTPaIbHBIM, TEXHOJOTUYECKUM
Y BCIIOMOTaTEIbHBIM TPYOOIIPOBOIAM.

Marucrpanabnblii HeprenpoBoa (MH) — enuHblil UMYIIECTBEHHBINA MPOU3-
BOJCTBEHHBIM KOMIUIEKC, COCTOSIIIMMA M3 MOJA3EMHBIX, IMOJBOJHBIX, HAa36MHBIX M
Ha/JI3eMHBIX TPYyOONPOBOJOB U CBSI3aHHBIX C HUMHU HACOCHBIX CTaHIIMM, XPaHUJIHIL
HEe(TU U JPYTUX TEXHOJOTUYECKUX OOBEKTOB, MPEAHA3HAYEHHBIX JJIs TPAHCIOPTH-
POBKHM HE(DTH OT MyHKTOB €€ MPUEMKH J0 MyHKTOB CIAaYH MOTPEOUTENSIM WU IS Tie-
PEBAJIKU HA APYTOM BUJI TPAHCIIOPTA.

Manugosba — HECKOJIBKO TpyOOIPOBOAOB, OOBIUHO 3aKPEIIEHHBIX Ha OJI-
HOM OCHOBAaHHM, PACCUMTAHHBIX HA BBICOKOE JABJIEHHE U COCIMHEHHBIX IO OIpese-
NEHHON cxeMe, M CHaOKEHHBIX HEOOXO0JUMOI 3alTIOPHON U MHOM apMaTypoH.



Hamnop — ¢usnueckas BeIMYMHA, BbIPAKAIOLIAS YACIbHYI0, IPUXOIALIYIOCS
Ha €IMHUILY BECA, MEXaHUYECKYIO SHEPTHIO MIOTOKA KUJKOCTU B JAHHOU TOYKE.

HedrenpoBoa — coopyxeHue i TpaHCIOPTUPOBKU HedTH unu HedTenmpo-
OykToB. B cocraB HedrenpoBoa BXOIAT TPyOOIPOBO/I, EPEKAYNBAIOIIUE HACOCHBIE
CTaHLIUH, XPaHUJIULIA.

OTHOCHUTEIBbHAA MJIOTHOCTh — TO OTHOIIEHUE IUIOTHOCTU ONPENEIEHHOTO
ra3a K IJIOTHOCTU CTaHAApTHOI'O BEIECTBA (BO3/1yXa) MPH ONPEACIEHHBIX YCIOBHUIX.

Ileperon — COBOKYNTHOCTb HUTOK TPyOOIIPOBOAA, BKJItOUAs JIyIMHTU U Mepe-
MBIYKM MEXIY ABYMs nocienoBaTtesbHo pacronoxeHHbiMu HIIC mmm mexny HIIC
Y KOHEYHBIM ITYHKTOM JIOCTAaBKH.

IMoanmopHbIi HAcOC — THIpaBIMYECKass MaIIMHA JUIsl CO3/IaHUsS HEOOXOAUMO-
ro Ha BXOJI€ OCHOBHOI'O Hacoca Hamopa, 00ecleynBaoIIero ero 0eCKaBUTaMOHHYIO
paoory.

IMommnax — HeycToiuuBas paboTa KOMIIpECCOpa, BEHTHIATOpAa WMJIM HAacoca,
XapakTepusyemasi pe3KMMH KoJICOaHUSIMH HaIlopa U pacxo/ia NepeKayuBaeMoil cpeibl.

IIpou3BOAUTEJBHOCTH MATHCTPAJIBHOIO Ia301POBOAAa (BaJ0BasA) — KOJU-
YyecTBa rasza, TPaHCIOPTUPYEMOT'O MO ra3onpoBOay 3a pacu€THb mepuof (rof, ce-
30H, KBapTaJj, MECSIL, CYTKH).

IIpome:xyTounas HepTenepexkaunBawomasa cranuus (ITHIIC) — nedrene-
pPEKauMBaIOIIAs CTAHIMSA, OCYIIECTBISAIONIAS ITOBBIIICHUE AABJICHUS IEPEKAYNBAEMON
KHUJIKOCTU B MarucTpajbHOM He(TEIPOBOJE.

IIponyckHasi CHOCOOHOCTH ra30MpPOBO/AA — PACUETHOE KOJIMYECTBO ra3a, Ko-
TOPOE MOXKET IPOIYCTUTH Ta30IIPOBOJ B €AMHUILY BPEMEHU IIPU 3aJaHHBIX ITapaMeT-
pax ¥ YCTAHOBUBILIEMCS PEKUME ITOTOKA ra3a.

Pacxon — ¢usnueckas BeIMYMHA, BbIpaXkarouas KOJIUYECTBO KUIAKOCTU WU
ra3a, IpOTEKarLIe Yepe3 MONEPEYHOEe CEYEHHE ITI0TOKA 3a €IMHULY BPEMEHHU.

Pacxoa raza — o0b€M rasa, npoueiero yepes3 nonepeyHoe ceyeHue Tpyoo-
IIPOBOJIA 34 €UHUIlY BPEMEHH, IPUBEAEHHBIN K CTAaHAAPTHBIM YCIOBHSM.

PacuérHoe naBiieHHe — MAaKCUMaJIbHOE U30BITOYHOE JIaBJIEHUE B ra30IPOBO-
1€, Ha KOTOpOE MPOU3BOJUTCS PacYET HA MPOYHOCTh MPU OOOCHOBAHUU OCHOBHBIX
pa3MepoB.

Pe3epByapHbIil IapK — KOMIUIEKC B3aUMOCBSI3aHHBIX OTJEJIBHBIX WIIN TPYIII
pe3epByapoB Ul XpaHEHUs, HAKOIUICHUS U Y4ETA KUAKUX ITPOLYKTOB.



BBEJAEHUE

HoBbie ycnmoBusi CTPOMTENbCTBA M JKCIUTyaTalluMd  TPYOOIPOBOJIOB
U TIOJIICP’)KaHUE HA BHICOKOM YPOBHE TPEOOBAHWI K KAaYECTBY MX IMPOCKTHPOBAHUS
TpeOYyIOT OT TPOSKTHPOBIIMKOB YBEPEHHBIX 3HAHUN W HABBIKOB, CBSI3aHHBIX
C KJJaCCUMYECKUMU  METOJaMH  pacyéTa ydYacTKOB MAaruCTPalbHBIX Ta30- W
HedTenpoBoaos [1].

JlaHHBIE METOAMYECKUE YKa3aHUs TMPEIHA3HAYCHBI JJISI BBITIOJIHCHHS KYpCO-
BOTO IIPOEKTUPOBAHUS B paMKax AUCHUIUIMHBI « [IpoexTupoBanue razonedrenpono-
JI0B» CTYJEHTaMH HalpaBiieHus nmoaArotoBku « Hedrerasosoe aerno.

ConepkaHue yKa3aHUH COOTBETCTBYET palOouell mporpamme JUCLUILIUHBI
U COJIEPKUT TpeOOBaHUA K COAEPKAHUIO U OOPMIICHUIO IPOEKTA, 3aJaHUSI U UCXO-
HbI€ JIaHHBIE JJIs1 IPOEKTUPOBAHUS y4acTKa MaruCTPaJIbHOTO ra3o- U He(TenpoBoAa,
METOJMKHU UX pacy€Ta, peKOMEHJALMH B YaCTU BHIOOPA JINTEPATYPBhI, @ TAK)KE 3HAYU-
TEJIBHYIO YacTh HEOOXOIUMBIX JJIsl IPOEKTUPOBAHHUS CIIPABOYHBIX MATEPUAJIOB.

BrinonHenne u ycnemniHas 3anuTta paOOThl MO3BOJSIOT CTYAECHTY MOJYyYHTh
JOITYCK K 3K3aMeHy 1o aucuuruiae «IIpoektupoBanue ra3oHeTenpoBoa0By.



1. TPEBOBAHUS K COAEP KAHHUIO U O®OPMJIEHUIO ITPOEKTA
1.1 Copepxxanue npoexkra

[TpumepHOe comepkanue mpoekTa npeacrasieHo B [Ipunoxenun 1. B 06s13a-
TEIHHOM MOPSJIKE padoTa OJKHA UMETh TEOPETHUYECKYIO YacTh M COMPOBOXKIATHCS
rpaduyeckuM MatepuanoM (oauH Juct popmata Al).

HcrouHnky, peKOMEHIyeMble K MCIOJIb30BAHUIO B pabOTe€ HaJ MPOEKTOM,
npeacTaBiieHsl B [Ipmioxenun 2.

1.2 [IpaBuia opopmiieHust

Pabota (nosicHuTenpHas 3anucka u e€ rpauueckas 4acTh) AOJKHA OBITh BbI-
MOJIHEHA B COOTBETCTBUU C TpeOOBaHUSIMU [2, 3, 4] u AEHCTBYIOIIMMU TPEOOBAHUSIMU
k ECK/I.

[TosicHuTenpbHAS 3amucKa BBITOTHsIETCS B penakrope Microsoft Word. [{omyc-
KarOTCSl HE3HAYNTEIbHBIC HCTIPABIICHUS MTaCTON YEPHOTO I[BETA.

O06BEM pPabOTHI JOJDKEH COCTOSATH He MeHee ueM u3 30 IONHBIX CTPaHUIL
dbopmata A4.

Hanuuwne conepsxkanust u HyMepaly CTpaHull — 00s3aTeNbHO.

bubmmorpaduueckuii Ciucok JOMHKEH COJepKaTh HE MEHEE IIECTH UCTOYHHUKOB.

Xoj pelieHus] pachuchIBaeTCsl MaKCUMalIbHO MOJAPOOHO M B COOTBETCTBUU
¢ TpeboBaHusIMH [2].

PaboThl, HE OTBeyarolIKe BBIIEEPEUUCICHHBIM TPeOOBAaHUAM, HA TTPOBEPKY
HE MPUHUMAIOTCH.

2.3AJAHUE. UCXOHBIE TAHHBIE

Tema pabOThl W HMCXOJIHBIC JaHHBIC HA3HAYAIOTCS MpernojaBaTesieM. 3afauei
MPOEKTUPOBAHMUSI SIBJISICTCS] BBIMIOJHUTH PACUET ydacTKa MAruCTPajJbHOTO T'a30MpOBOJA
Wi HeTenpoBoa B cooTBeTcTBUU C [Ipunoxennem 2. ['padudeckas 4acTb KypcoBOTO
IIPOEKTa JIOJDKHA COoep KaTh OJuH JUCT opmara Al, opopMiICHHBIE B COOTBETCTBHH C
neiictByrommmu TpedoBanusimMu k ECKJI n metoguueckumu ykazanusimu [2, 3, 4].

HNcxonubie naHHble K pacu€ry no teme «lIpoekTupoBaHHe ydacTka Maru-
CTPaJIbHOTO Ta30MPOBOAAN:

— ro/I0Bas MPOU3BOJMTENLHOCTE, O, MIIPI. M>/TOJ;

— abcourroTHOE pabouee AaBiaeHue B razonposoje, P, Mlla;

— abcoiotHoe nasinenue Ha Bxoje I KC, P, MIla;



— temneparypa rasza Ha Bxojqe ['KC, 71, K;

— IPOTSHKEHHOCTH YYacTKa ra3onpoBoja, L, KM;

— CpeJIHEroIoBasi TeMiieparypa okpykaroiero Bo3ayxa B pailone ['KC, £ w01, K;

— CpeJIHeroioBas TeMiiepatypa okpysxkaroiiero Bo3ayxa KC , 7 ¢, K;

— cpeliHeroioBas temiiepatypa rpynra B paiione ['KC, 7.1 , °C;

— cpeaHerojioBas remmeparypa rpyHta B paiione KC, .2, °C;

— BbICOTa pacnojioxkenust Hax ypoBHeMm mopsi [KC, A1, m;

— BbICOTa pacnoiioxkeHus Haja ypoBHeM mops KC, /2, m;

— COCTaB TPAHCIIOPTUPYEMOTO rasa (1o oosémy), %;

— BUJI U IPOTSHKEHHOCTH MEPECEKaeMOil Mperpaibl.

Hcxonubie nanHbie K pacu€ty mo teme «lIpoekTupoBaHme ydacTka maru-
CTpaJIbHOTO HEe(PTEPOBOAAN:

— nnvHa TpyOonpoBoaa L, Km;

— 00BEM ro10BOM niepekauku, G, T/TOf;

— mwioTHOCTE HeTu ipu 20°C, p2o, Kr/M>;

— KHHEMaTH4ecKas Ba3kocTh Hedu ipu 20°C, vao, M/c;

— KuHeMaThdeckas Bsa3kocTh mpu 0°C, vo, M%/c;

— MAHMMaJIbHas TEMIIEPATypa IKCIUTYATALUH Fmin, “C;

— MaKCUMallbHas TeMIieparypa rpyHra ", °C;

— MHHHMaJIbHas TEMIIEpATypa rpyHra, (i, °C;

— 3HaYEHUs] HUBEIIMPHBIX OTMETOK TPACCHI TPYOOIIPOBOIA.

[Tpumep odopmiienus rpaduueckoit yactu padotsl (Ha Temy «lIpoekTupoBa-
HHUE y4acTKa MarucTpajabHOro He()TEepOBOAa)») MPEACTaBICH Ha PUCYHKE 1.

Heo6xonumast crnipaBoyHasi uH@opManus i KypcOBOTO MPOEKTHUPOBAHUSA
npeacrasiieHa B [Ipunoxenun 2.

3. PACUET YYACTKA MATUCTPAJBHOI'O T'A30IIPOBOJIA

Pacuér ywyacTtka mMarucTpaJbHOrO ra3onpoBOAAa CBOAUTCS K IOCIEI0BATEIb-
HOMY PELICHMIO CIEAYIOIUX 3a1ay:

— OIpEJIEICHNE OCHOBHBIX (DU3NYECKUX CBOMCTB MEPEKAYMBAEMOT0 I'a3a;

— BBIOOD TPyO U pacy€T TONIIUHEI;

— Pacy€r NbUICYJIOBUTEIEH KOMIIPECCOPHOU CTaHLIUU;

— pacy€T KOMIIPECCOPHOU CTaHIIUY;

— pacu€t ABO rasa Ha KOMIPECCOPHON CTaHIIWH;

— pacy€T JIMHEMHOTO y4aCTKa MEK1Y KOMIIPECCOPHBIMU CTAHIUSAMH.

[TocTpoeHHne TEXHOJIOTMYECKON CXEMbl MaruCTpajibHOTO ra30IpoBOAa HEOO-
XOJIMMO TIPOBOJUTH B COOTBETCTBUH C PEKOMEHIaUUAMH [2, 4].
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3.1 Onpenesienne OCHOBHBIX (PM3NYECKHX CBOMCTB MePEeKaAYMBaEeMOro raza

[Ipyr BBIMONMHEHWM AAHHOTO pa3liesia PEKOMEHAYETCS HUCIIOJIb30BaTh PACyET-
HYIO0 METOJIUKY, NPEITIOKeHHYIO B [5]. B 1anHOM paznene HeoOX0IUMO ONPEACIIUTh:

— MOJIEKYJISIPHYIO MacCy CMeCH T'a30B M., KI/KMOJIb;

— IUIOTHOCTB Ta30BOM CMECH ITPU CTAHJAPTHBIX YCIAOBHUSAX Pem, KI/CT. M,

— IJIOTHOCTH CMECH IIPHU HOPMAJILHBIX YCIOBHSAX Py, KI/H. M°;

— OTHOCUTEJIbHYIO TUIOTHOCTD rasa Mo BO3AyXY, A;

— MICEBJO-KPUTHUYECKYIO Temmeparypy ra3za T, K;

— IICEBJO - KPUTUUYECKOE JaBJIeHUE ra3a P, MIIa.

MonekynsipHasi Macca cMecHu ra3oB Mcy, KI/KMOJIb

Mew= 3 X,-M,, (1)

rae X, — MOJISIpHAs KOHLEHTPALMS i-TO KOMIIOHEHTA B CMECH, JOJIM €JIMHUIIBI;

M; — MoJieKkyJisipHas Macca i-ro KOMIIOHEHTa B CMECH, KI/KMOJIb.

[1I0THOCTH Ta30BOM CMECH IPU CTAHAAPTHBIX YCIOBUSIX Pem , KI/CT. M

— MCM 2
Pem ™ 24046 @)
[[JI0THOCTH CMECH NIPH HOPMAJILHBIX YCIOBUSX Py , KI/H. M
f— MC‘,M
Pem ™ 24046 ®)
OTHOCHUTENBHAS INIOTHOCTH ra3a 1o BO3AyXy, A
A= Lo
1,206 (4)
[IceBnokputnyeckas temmeparypa rasa I, K
TnK:ZXi'Tkp,-’ (5)

rae T'pi — KpUTHYECKAs TEMIIEpATypa i-ro KOMIOHeHTa rasa, K.
Onpenenum NceBIOKPUTHIECKOE AaBieHue ra3za Py , Mlla,

PHKZZXi'Pkp[) (6)
rae Py — KpUTHYECKOE NaBJICHUE i-Ir0 KOMIOHEHTa rasa, Mlla.

OnpeneneHne HU3IIEH TEMIOTHI CTOPAHUs Fa30BOM CMECHU Qp , MIIx/cT. M°

0, = 2% 4, (7)

II€  ¢ui— HU3IIas TEIJIOTa CrOPaHus i-ro KOMIoOHeHTa rasa, MJIx/ct. M.

3.2 Bbi0op Tpy0 U pacyéT TOJIIMHBI

YcnoBHBIN nuaMeTp s JIMHEHHOW yacTu TpyOOoIrpoBoaa MoJ0MPAOT UCXO-
I U3 €ro 3aJaHHOM MPOU3BOAUTEIBLHOCTH. Jlanmee, B 3aBUCUMOCTH OT YCIIOBHOTO
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JIMaMeTpa U JaBjieHus B razonpoojie no TY 14-3-1138-82 noabupatotr Mapky craiu
JUTSL U3TOTOBJIEHUS TPYO U ONIPEAEIIAIOT €€ CBOMCTBA:

— BPEMEHHOE COITPOTUBIICHUE PA3PBIBY Gy, Mlla;

— IIpeJiell TeKy4ecTu oy, Mlla;

— K03 HUIIMEHT HaIEKHOCTH 110 MaTepuany Ki.

TounmuHa cTeHKH TPyOONpoBoOa O, MM

_ n-P-D,

2-(R+n-P)’ (8)

rae 7 — KodPUIMeHT HaAEKHOCTH 10 HArpy3Ke ¥ BHYTPEHHEMY pabodeMy JaB-

JeHuto B TpyodomnpoBoae, n = 1,10;
P — pabGouee naBnenue B Tpyodomnposoze, MIla;
D, — HapyXHbII AraMeTp TpyOOIpoBOaa, MM;
R1—pacuérHoe conportuBieHue pactsxkennto, MIla
_R'm

raie R, —HOpPMaTHBHOE CONPOTUBIIEHUE pacTsLKEHUIO MeTauia TpyObl, MIla;

R 9)

K1 — ko3¢ durmenT HaaéKHOCTH 110 MaTepuany Tpyosl, Ki=1,4;
K., — ko3 dunmenT HaaéKHOCTH 1O HA3HAYEeHUIO TpyoOonpoBoja, K, = 1 ,05.
[Tony4yeHHyt0 pacdy€THYI0 TOJIIMHY CTEHKHM TPYOOIPOBOJA OKPYTISEM JI0
Oommkaiero Oosbllero 3HaueHus, npemycmorpenHoro TY 14-3-1464-82. Jlanee
OTIPEIEISIOT BHYTPEHHUI TUaMeTp TpyOomnpoBoja, d, MM
d=D,—-2"9d. (10)

3.3 Pacuyér nbLieyJI0BHTE e KOMIIPECCOPHON CTAHIIUM

Mapka nbuUIeyJI0BUATENS ISl OYMCTKHU Ta3a HA KOMIPECCOPHOW CTAHUWU MOJ-
OupaeTcsl B 3aBUCMMOCTU OT paboyvero JaBJeHUs U TPOU3BOIUTEIIBHOCTH y4acTKa ra-
300poOBOAA C YYETOM TOr0, YTO COJACpPKAHME MEXAHUYECKHMX NMPUMECEH B ra3e HE
JOJKHO MIPEBBIILATEL 5 MI/M>.

[IporyckHas CriocoOHOCTh OHOTO MbLIEYIOBUTENS Q ||, MIIH. CT. M>/CYT.

o,=1, (11)
n

rac ¢d — KOJIMYCCTBO rasa rnepea nbljiCyJIOBUTCIICM, MJIH. CT. M3/ CYyT.;
n — KOJIMYECTBO HLIJ'IGYJIOBI/IT@JIG?I.
KonuuecTBo rasa nepes NbUICYJIOBUTENEM ¢, MIIH. CT. M>/CyT.
_ 0-10’ 1
365-K,,-K,, K, (12)

q

HO
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rae  Kpo — koddurment pacu€rHoll 00eCEYEHHOCTH Ta30CHA0KEHHS TIOTpeOnTeNeii;
Ky, =0,95;
Kom — k03¢ duLmeHT 3KcTpeManbHbIX TeMieparyp; Kon = 0,98;
Ko — xo3@dunment HagéxHoctu razonposoja; Ko = 0,98.

Jlanee HE0OX0JMMO MTPOBEPUTH HE BBIXOJUT HArpy3Ka Ha BCE IbLICYJIOBUTEIU
3a TpPaHUIly MUHUMAaJIbHOW MPOU3BOJIUTEILHOCTH, B TOM YHCIIE U MIPU OAHOM OTKJIIO-
YEHHOM, U ONPEJEIUTH JABICHUE HA BXOJE B MbLICYJIOBUTED.

JlaBneHue Ha BXOJI€ B MbUICYJIOBUTENH, Pee, Mlla

Pse = P1 — 0P, (13)
rae P — paBieHue B KOHIE JJUHEWHOTO yyacTka, Mlla;

OP. — nmotepu napienus Ha Bxoje, Mlla.
3.4 PacyéT KOMIIPECCOPHOM CTAHLMHU

JIns yCTaHOBKH B LIEXE KOMIIPECCOPHOM CTaHLIMM ra3olepeKaynuBaroLIne ar-
perarsl NOJ0MPAIOT B 3aBUCUMOCTH OT padouero aasieHus. B pacuére ucnoisb3yror-
Csl CJIEIYIOIME XapaKTePUCTUKN BEIOPAHHOTO HATHETATEJIS:

— TUII LEHTPOOESKHOTO HarHeTaTe sl (TIOJHOHATIOPHBIM MIIM HETTOJTHOHAIIOPHBIN);

— K.ILJ. IPUBOJA B CTAHIIMOHHBIX YCIOBHSAX, 1|, , %0;

— HOMUHAJIbHAS 4acTOTa BpAIlleHUsI CUJIOBON TypOUHBI, 7, 00./MUH.;

— KOMMepYecKas IPOU3BOAMTEIILHOCTh HarHeraress npu 20°C U J1aBJICHHH
0,1013 MIla, Q,, MH. cT. M/ CyT.;

— CTEIIeHb C)KaTHs HarHeTaTes, €;

— TOJIUTPOITMYSCKHUH K.II.JI. HATHETATEIIS, Moz, Y0.

KonuuectBo padounx ['TIA B cTynenu 1exa, n

o,
"o 9

rae Ok — NPOU3BOIUTENHLHOCTE KOMIPECCOPHOTO LEXa, MIIH. CT. M>/CyT.;

O, — KOMMEpPYECKas IPOU3BOAUTENLHOCTh HATHETATENS, MJIH. CT. M°/ CYT.

[Tonyuennoe KoauuectBo pabounx I'TIA B cTyneHH Lexa OKPYIIISIOT B 0OJIb-
1Y CTOPOHY ¥ Ha3HAYAIOT KOJIMYECTBO PE3EPBHBIX arperaTos.

Jlanee onpenensor pabo4yro IPOM3BOJUTENLHOCTh HarHeTaTenst Oy, MJIH. CT.
M3/CyT.

0 = QKW > (15)
n

rac n —44ucio pa60‘II/IX ra30nepCKaurMBarOnuX arperaTros.
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Temneparypy raza Ha BXOA€ B KOMIIPECCOpHbIN 1eX T, K, mprpaBHUBAIOT
K TeMIIepaType B KOHIlE ydacTka razonposoga 71, K. Jlanee onpenensrot kodddurm-
€HT C)KMMaeMOCTH rasa IIpu IapameTpax Ha BXOJI€ B HarHETaTellb, Z,,

0,0241-P
z, =1-———*+, (16)
T
rie P, — npusenénnoe nasnenune, Mlla;
T — TeMIIepaTypHbINA KO3 (HUILIUEHT.

[IpuBenénnoe nasiuenue Py, Mlla

PSC
B, = e (17)
Kp
TemnepatypHbiii KO3QPUIUEHT T
1=1-1,68-T,+0,78 - T, +0,0107-T, , (18)
rae T — npuBenéHHas temneparypa, K
T
T, === (19)
p TKp
["a3oBas moctosiHHAs KOMIpUMHpyeMoro rasza R, Jx/kr-K
R
R=—, 20
A (20)

raie R —ra3oBas IOCTOSIHHAsE KOMIPUMHPYEMOTo Tasa, Jx/kr-K;
A — OTHOCHUTENbHAS TUIOTHOCTD 110 BO3AYXY.

[InoTHOCTH Ta3a B YCIOBHAX BXOJa B HAIrHCTATCIIb Yec, KF/M3

,__B.10°
Voo = 2T R 21)
OO0bEMHAs MPOU3BOAUTENBHOCTh HAarHeTarensl mpu mapamerpax Bxoaa Qos,
M>/MUH.
024-0, -z, T,

Q== === (22)
3agaémcs 4acTOTOM BpaleHus poTopa Haruerarens = 5 185 00./MuH.
[IpuBenénnas 00bEMHASA IPOU3BOIUTENLHOCTD Oyp, M>/MHUH.

0,=09,; L (23)
n

A€  n, — HOMUHAJbHAs 4YacTOTA BPAIICHUS! CUIIOBOM TypOUHBI, 00./MUH.;

n — MPUHSATAs 4YaCTOTOM BpallleHUs] pOTOpa HarHeTaTens, 00./MUH.

, n
[IpuBenénHast yacToTa BpalleHus poTopa, | —

H np

14



n n z,, R, (1],
—| =T (24)
n n ZSC'R'TGC

H _np H

IN€  Znp — NPUBEACHHBINA KOOPPUINECHT CKUMAECMOCTH;

R,y — mpuBea€HHAs Ta3oBas NOCTOSAHHAS, KI-M/KT-K;

[74]np — IpuBeEHHAS TEMIIEpATypa HarHeTaHus, K;

R — ra3zoBas nmocrosgaHas, Kr-M/kr-K.

Janee o npuBeAEHHON XapaKTEPUCTUKE HATHETATENS ONPEACISIIOT CTENEHD
CKaTHs Ta3a € U MOJIUTPONUYECKUAN K.IL. I Mnox.

BHyTpeHHss1 MOIIIHOCTh, TOTpedIsiemasi HarHetareseM V;, KBt
3

N. n
N=y,.|—|—]1, (25)
H nH
Ni 3
rje — | — OTHOCHTEINIbHAsl BHYTPEHHSISI MOIITHOCTh HarHeTaTess, KBT/(kr/m>).
Yu dop
MomHocThs Ha MydTe puBoa N, kBt
__N 06
0395 ’ n/uex , ( )

A€  TMuex — Mexanmueckun KIIJI npuBona.
Jlanee mpoBepSIIOT yCIIOBUE YJAIEHHOCTH peXuma paboThl HarHeraTess OT
IPAHUIBI IOMIIAXKa

0, /0n")>11, 27)
Qn p
Q::;ll’l

rae ( ) — rpagueHT yAAIEHHOCTH PEeKrMa

miny __ min
(an / np ) - an / np (28)
rme Q)" — MUHMMAIbHOE 3HAYEHUE TPUBEAEHHON OOBEMHON TIPOM3BOJUTENLHO-

CTH, B3TO€ U3 NPUBEAEHHON XapaKTEPUCTUKU, M>/MHH.

[Ipu OTCYTCTBMHU MOMITaKa MPOBEPSETCS YCIOBUE PACTIOJIAra€MOU MOIITHOCTH
N<N/, (29)
rae N!' — HOMHHaJIbHAs MOLIHOCTb, KBT.

Pacnonaraemas mounocts ITIA N7, kBt

NP =N"K, K, K, | 1-K, 25| Lo (30)
T, ) 01013

rie K, — ko3hpummeHT, yduThIBarONIUi AOMYCK U TEXHUYECKOE COCTOSHUE Ta-
30TypOMHHON ycTaHoBKH, K, = 0,92;
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Kos — K03 (DULIMEHT, yUUTHIBAIOMINNA BIMSHUE MPOTHBOOOJICIMHEHUE CHCTE-
Mbl, Kos = 1;

K, — k03 dpunreHT, yunThIBAIOINNA BIUSHUE CUCTEMBI yTHIM3IMH, K, = 0,99;

K: — xoadunrienT, yuyuThIBalomuil BIMSHUE TEMIEPATypbl HAPYKHOTO BO3-
nyxa, K; = 2,8;

T; — HOMMHaJIBbHAs TEMIIEPATypa BO3yXa Ha BXOJE B Ia30TypOMHHYIO yCTa-
HOBKY, K;

Pun — pacu€THOE aBieHUE HaApPyKHOro Bo3ayxa, Mlla;

T5 — pacué€rnHas temreparypa, K,

T5=Ta+ 8T, (1)

rae T, — cpeaHeronoBas TEMIIEpATypa OKPYKAIOLIETO BO3ayxa, K;

0T, — momnpaBKka Ha U3MEHUYMBOCTh KIMMATHYECKUX MAapaMETPOB U MECTHBIN
NOJIOrPEB Hapy>KHOTO Bo3ayxa Ha Bxoze ['TIA; 87, =5 K.

Jlanee mpoBepsIOT yciaoBrUe HopMaabHOM padoTel [ TIA

N< N’ <1,15-N!. (32)
JlaBnenne HarHeTaHUs Pe.ix, MIla,
Peoux = Pec - €. (33)
TemnepaTtypa raza Ha BbIXOAE U3 HArHETATENS Ty, K,
Toox = Tee + ATeblx, (34)
PI(S ATsx — TIOBBIILICHUE TEMIIEPATYPHI Ta3a MPU KOMIPUMUPOBaHUH, K,
0,235
AT = Tec'(8 Mhor 1) (35)
Pacxo/ TOIUIMBHOTO Ta3a §me, THIC.CT.M>/4
N r, P
=q" -10,75-—+0,25- |2 .—e—|, 36
e = e N 7" 0,013 (36)

rie ¢ — HOMHHAJIBHBIA PacX0]] TOIUIMBHOTO Ta3a, THIC.CT.M>/4

. 860N

e _W’

rae M, — HOMHHaIbHBIN 2 PexTuBHbIi K.IL.A. I'TY;

(37)

3

>

” — HU3IIas TEIIOTa CTOPAHUS TOIIMBHOTO ra3a, KKaji/CT.M
” =7 987,4 kkan/cT.m>.

AHaJIOTMYHO PacCUUTBIBAIOTCS KAKIBIN ra30MepeKayrnBarOIIMi arperar B rpyll-
1€, yCTAHOBJICHHBI HA KOMIIPECCOPHOM CTaHIIMU.

3.5 Pacuér ABO rasa Ha KOMIIPeCCOPHOM CTAHIIMHU

Tpedyemoe kommuectBo ABO raza n
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L1-Q,
n= )
K, -6, F

(38)

aso
rae  Oup — KOJTUYECTBO TEIUIA, IEPEAABAEMOE B aIapaT BO3AYLIHOTO OXJaXICHUS
OT rasa K BO3AyXy M3 YpaBHEHHMsI TEILUIOBOTO Oasianca, KBT;

Kun — xo3ddumment terionepenayn, OTHECEHHBIA K MOJTHONW MOBEPXHOCTU
opeOpéHHOl TpyOBl ¢ yuéroM 3arpsasHenuit, B1/M>-K, (0OBMHO NPUHUMAIOT
K =20 Br/M*K);

0., — cpenHuil TeMIiepaTypHsbIi Hanop, K;

Faso — TIOIHAS TIOBEPXHOCTH OpeOpénHoi TpyOos ABO, M2,

KonnuecTBo Tema, mepenaBacMoe B almapar BO3AYIIHOTO OXJAXACHUS OT
ra3a K BO3/yXy U3 YpaBHEHHUs TEIIOBOro Oananca, Oy, KBT,

O =G-Cp- (T —T), (39)
rae G — pacxon raza uepe3 ABO, kr/y,

C, — cpenHsis u300apHas TEII0EMKOCTh rasza, Kkaji/kr-K;

T1 — remnieparypa rasza Ha Bxoje ABO, K;

1> — Temnieparypa raza Ha Beixoae ABO, K.

Pacxon raza uepe3 ABO G, kr/u,

— !
G= Pem Q[(u 5 (40)
I1€  Pem— IUIOTHOCTD Ta3a IIPU CTAHIAPTHBIX yCIOBHUSX, KI/CT. M,

Oy — TPOM3BOJUTENBHOCTH KOMIIPECCOPHOTO LEXA, MJIH.CT.M>/4.

Cpennsst n3o0apHas TeroéMKoCTh ra3a Cp, Kkaj/Kr-K

— - (P(fblx — 0’1)
Cp=1,695+1,838 - 102 - T, + 1,96 - 10° - s (41)
cp
rae T, —cpennsisi Temmeparypa raza Ha KC, K,
I, +T.
Tep= %, (42)
rne 11— temneparypa rasza Ha Bxojae ABO, K;

T> — Temnieparypa raza Ha Beixoge ABO, K,
T =T+ (10+15), (43)

rine 13— ¢akTuueckas remreparypa Bo3ayxa, K,
T5="T,+ 0T, (44)

rae 7. — cpenHerofoBas TeMrepaTypa OKpyKarollero Bo3ayxa, K;
0T, — TemriepatypHas nomnpanka, 67, = 5 K.
Cpennuii TemnepaTypHbIi Harmop Oy, K,
ecp =0- EAt, (45)
rae 0 — cpeanuii norapudmuueckuil remneparypHsiii Harop K;

17



€At — TIOTIPABOYHBIN KOA(D(DUIIMEHT ompeesieMblii B 3aBUCUMOCTH OT BCIIO-

MOTraTelIbHEIX BeJInunH P U R.

rac

rac

rac

— 91 —92
no (46)
2

0

01 — TemnepaTypHbIii Hanop Ha BXOJe anmnapara, K;
0> — TeMIiepaTypHbIil Haop Ha BeIXOe ammapara, K.
TeMmneparypHblil Hanop Ha Bxojie anmapara 0, K

o= 0=0:
o (47)
e2
01=T1—1t, (48)
, — TeMmrneparypa Bozayxa Ha Bxoae ABO, K,
=t + Aty - ka, (49)

t1 — Temreparypa Bo3ayxa Ha Beixone ABO, K,
Aty — IOBBIIIEHUE TEMIIEPATYPhI BO3AyXa P HOPMAJIBHBIX YCIOBUSIX, K;

kat — monpaBoYHBIN KOA(PUIIMEHT, 3aBUCIIINN OT BBICOTHI MECTHOCTH HaJl

YPOBHEM MOPS U TEMIIEPATYPhI OKPYKAIOIIETO BO3AYXa.

rac

[ToBbIIEHNE TEMIIEPATYPBI BO3/lyXa IPU HOPMAJIBHBIX yCIOBUAX Afg, K,

Ato = 0 R
L211-m-n-K ,-v

() — KOIMYECTBO MEepeAaBaeMoro B ammnapare Temia, KBT;

(50)

m — opueHTHpoBoyHOE uncio ABO raza, mr.;
1 — KOJUYECTBO BEHTUWJISITOPOB B ammapare, B 3aBUCUMOCTH OT THUIIa amnmnapara

U JUTUHBI TPYO, 1IT.;

Ko — K03QdULMEHT, yUYUTHIBAIOUIMN KOJIWYECTBO JKajlO3M B ammapate (Ipu

OTCYTCTBHUH KaJ03U MpUHUMaeM K. = 1);

v — 00BEMHBII pacxo/] BO3yXa Yepe3 OIUH BEHTUIIATOP, M>/C.
TemnepatypHbIil Harmop Ha BeIxoje ammaparta 02, K,

0=T1T>—t. (51)
[TonmpaBouHbIi KO3PGUIIUEHT ISl ONIpEeACTICHUS o R
T -T,
R=——=. (52)

L=
[TonpaBouHbIil KOAPGUIIUEHT JUTsI OTIpEACIICHUS € P
L4

[Tocne momy4yeHust pacu€rHoro 3HadeHus koiumdectBa ABO ero okpyrisitor

P= (33)

B OOJIBIIIYIO CTOPOHY.
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3.6 PacuéT JINHEHHOr0 y4acTKa MeKIy KOMIIPECCOPHBIMH CTAHUMAMH

Koneunoe nasienue B razonposoue P, MIla

P . P2 A-}\,-Zcp'Tcp Q2 L (54)
AT 105,087 - d° ’

rie P, — HauanpHOE naBneHue B razomnposoje, Mlla;

A — OTHOCHUTEIIBHAS IUNIOTHOCTH ra3a Mo BO3AYyXY;

A — K03 (HULHMEHT TUAPABINYECKOTO COPOTUBIIEHUS ra30IIPOBO/IA;
Zep — cpenHuid Ko (PUIIMEHT C)KUMAEMOCTH Ta3a;

Tp — cpenHss 10 JJIMHE y4acTKa ra30onpoBoja TeMneparypa rasa, K;
d — BHyTpEHHHI TMaMeTp ra3onpoBoja, M;

O — NPOU3BOUTEIBHOCTD [a30IPOBO/IA, MIH.CT.M>/CYT.;

L — juiMHa y4acTKa ra3onpoBoja, KM.

HauvansHoe naBnenwue B razonposoje P, MIla

P, :PH - 5P6’blx, (55)

6blX
rre  P" — naBnenue raza mocie I'TIA, MIla;

B8blX

OPgsux — notepu aasieHus B ABO rasa u BeixognoM nuieiide, Mlla.
Cpenusst mo IJuMHE y4acTKa ra3ornpoBojia TeMieparypa rasa I, K,
Tp= Lttty (56)
2
rae 1, — HadanpHas TeMIlepaTypa B razonposoje, K;
Ty — cpennerooBas TeMiiepaTypa rpyHra, K.

[IpuBenéunas temmneparypa 7y

T, )
Tp === (57)
Kp
[IpuBenénnoe naBieHue Py
Pyy= Pcp > (58)

rne  Pg, — cpennee 3naueHue aasienus, Mlla

2 P
P = —. P —|——KI , 59
‘ 3 [ ! })u +PK[J ( )

rue P« — xoHeuHoe AaBieHue B epBoM npudmkenuu, MIla.
Cpenuuii k03 HUIIMEHT CKUMAEMOCTH rasa Zcp
0,0241- Pnp

Zcp :1_—- (60)
T
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KoaddunueHT ruspaBIndeckoro CONpOTUBIIEHHUS Ta30IPOBOIA A
1,05 A
A= ’—2"11” (61)
E
rae A — KO3QQPUIHEHT COMPOTHBICHUS TPEHUIO;
E — xoadpdunuent ruapanuyeckoit 3¢ HeKTUBHOCTH razonpoBoaa, £ = 0,95.

KoadunreHT conpoTuBICHHUS TPEHUIO Ay
2 . k 0,2
7\.mp = 0,067 : (7) ) (62)

rae k — KBUBaJIEHTHAs IIEPOXOBATOCTh, MM, k = 0,03 MMm.

Ecnn naBnenue Ha Bxoae B KC momydaercss HEIOCTaTOYHBIM JJISI TPAHCIIOP-
TUPOBKHU Ta3a, TO JUISl YBEJIMYEHUS] KOHEYHOTO JABIICHUS HA YYaCTKE MPU 3aJaHHOU
roJIOBOM MPOM3BOJUTEILHOCTH Ta30MpPOBOA HEOOXOIUMO COOPYKEHHUE JYIUHTA.
JlynvHr MpUHUMAKOT TOTO K€ AUaMETpa, YTO U OCHOBHOW MarucCTpajbHbIM ra3oIpo-
BOJI U OIIPENIEIISIOT €T0 JJIMHY.

JHa nynunara, X ;, M
2 2
H K1
rue Px> — naBieHue B KOHIIE JIMHEMHOW YacTH ra3onpoBoja ¢ iynuarom, MlIa.
Jasee onpeneiaoT SKBUBAJICHTHYIO JIMHY L., M, 1 YTOYHEHHOE KOHEYHOE
JABJICHHE B Ta30IIPOBOJIC B IIEPBOM MPUOIMIKSHUH TIPH HATHMYHMH Ha y9acTKE JTyITHUHTa
P KI, MlIa.
OKBUBAJICHTHAs JJIMHA L, , M,

X (L=X,)]| ;2
L,= L + Lo 1.dr.
€] |:(d12,6 +dj27,6)2 d15,2 :| 2 (64)

CpenHee naBiieHUE HAa TaHHOM y4acTtke, Py, MIla,

2 P’
Pc :E'(PH'FWJ. (65)

Cpenuss temmnepaTtypa TpaHCHOPTUPYEMOTo rasza T, K,

Tcp:To_i_u_(l_e—a-L)_Di M.P—L (l—e_“)}, (66)

a-L 2a-L-P, | al
rae  a— pacu€THbIi kodpunreHT
0,225 0%
a=0,225-—*—" (67)
0] -A-Cp

rne K. — ko>hdUIMEnT Temionepenayn oT ra3a B OKPYKalolyto cpeay, M~ - K/Bt
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1
ch: (Rug +L] ) (68)
(lzp

rne  Rus — TEPMHYECKOE CONPOTHMBJIEHHE HM30IsAIMM Tpybomposojga, m> - K/BrT,

aer — K0 duument ternooraadu ot I'Tl B rpynT, Br/m? - K,

XZP dH 2
0, == 0,65+ | |, (69)

rjae A, — KO3QOHUIMEHT TEI00TAaYH IpyHTa, Br/M - K;

dy — Hapy>KHBIA TUaMETpP ra30MpoBOIa, M;
ho»> — DKBUBAJICHTHAS TTyOMHA 3aJI0KEHHs TPyOOIIPOBOIa, M.

Koadpuuuent rerioornauu rpynra A,,, Br/m-K, onpenenstor u3 BoIpaxeHust

103 Ighoy = 920,27+ 13,9 - © + 18,6 - pop + 3,26 - To,— 0,36 - %, (70)
A€ O — BIAKHOCTb rpyHTa, %;
Pp — INIOTHOCTh TPYHTA, KI/M°;
T., — cpenHerogoBas Temneparypa rpynra, K.

DKBHBAJICHTHAS ITyOWHA 3aJI0KEHUS Moo, M,

1 o,
h,=h+A,- a—+ ’ (71)

6 CH

rae  h,— riiyOuHa 3aJI05)KeHUs TpyOOIPOBO/Ia OT MOBEPXHOCTH TPYHTA, M;
Ol — KOA(PPUIIMEHT TEerIooTAaud OT MOBEPXHOCTH TpyHTa B armocdepy,
Br/M?K;
Ocn — TOJIIIIMHA CHEKHOTO MOKPOBA, M, 00OBIYHO MTPUHUMAIOT Ocr = 0,3 M;
Acn — KOO PUITMEHT TETUIONPOBOAHOCTH cHera, BT/m-K;
Aen = 0,64 Bt/m-K.
['myOuna 3an0xeHust TpyOOnpoBOia OT MOBEPXHOCTU TPYHTA Ao, M,
ho=1+d./2. (72)
KospdunmeHnt TtemnooTnauym oOT MOBEPXHOCTH TPyHTAa B aTMochepy O,
Br/m*K,
o =6,2+42 v, (73)
1€ L — CKOPOCTb BETpa, M/C.
Koadpdunment Jxoyns—Tomcona D;, K/MlIla,

1
C o

p

6
D :L.[ogg .ITLZ—I,SJ, (74)
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raie  C,— ynenbHas TEMI0EMKOCTb, KJ[K/Kr-K,

3 ¢ P,—0l
C,=1,695+1,838-10"- T, + 1,96 - 10 S~ (75)
cp
[IpuBenénnas remneparypa 1y
Tp= 2 (76)
np — . 76
T,
[TpuBenénnoe naBiaeHue Py,
£
P,,= D (77)

KoadduimieHt c:xumaeMocTH ra3a npu rnapaMmerpax Ha BXOJI€ B HarHETaTeNb Zep

0,0241- P
z,=l-—-—. (78)
T
Yucno Pennonsaca Re
A
Re=17,75 -Q—, (79)
d-n
rae K — KO3(pPpUIMEeHT AMHAMUYECKOU BS3KOCTH raza, [a-c
P
=51-10°(1+p,, -(1,1-0,25- 0,037+T -(1-0,104-7 ))-|1+——2——=|. (80
10 (1 (10280057, {1-01081, |12

KoapduuuenT ruapaBindeckoro CONPOTHBICHUS TPEHUIO Ul JAHHOIO
yJactka, A,

1,05-%,,

I[anee OIIPpCACIIAIOT HABJICHHUC B KOHIC Y4daCTKa BO BTOPOM HpI/I6JII/I>I(eHI/II/I,
P;d[, MllIa

p = |p A2y Ty 0L (82)
AT 105,087 - d° >
HpI/I HpaBI/IJ'IBHO BBITIOJIHCHHOM pacqéTe JOJIKHO BBITIOJIHATBCS HepaBeHCTBO
Fa =P 1009 <1%. (83)

xll
Ecnmu ycnoBue BBITTOIHEHO, OKOHYATEIIBHO MPUHUMAIOTCS 3HAUCHUS J1aBJIC-
HUH B Ta30TPOBOJIE U OIPEACIIACTCS KOHEUHAs TeMITepaTypa ra3a Ha yJacTKe.
Koneunas temniepatypa 7Ty, K,

PP
TK:TO+(TH—TO)-(1—e L)—Di'm'(l—e L). (84)
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rae T, — Temmieparypa OKpy»aroueu cpeasl, K;
T, — nayanbHas Temneparypa rasa, K;
L — nnvHa pacy€THOTO y4acTKa ra3ornpoBoja.

4. PACUET YYACTKA MATUCTPAJILHOI'O HE®TEITPOBOJA

Pacuér yyacTka maructpanbHOro He(TEpoOBOIa CBOAUTCS K TOCIE0BATEIb-
HOMY PEIICHHIO CJICIYIONNX 3a1a4:

— 00paboTKa UCXOIHBIX JTAHHBIX;

— TEXHHUKO-3KOHOMHUYECKOE 00OCHOBAHHUE CIIOCO0a TPAHCIIOPTHUPOBKH HE(PTH;

— pacu€t HedTenmpoBO/a Ha MPOYHOCTH (PACUET TOJIIIMHBI CTEHKH TPYOOmpo-
BOJa, MPOBEPKA HA HATMYNE OCEBBIX CXKUMAIONINX HATPSKCHUH );

— TEXHOJIOTMYECKHI pacuéT (ompelesieHUue peXuma IMOTOKa, OINpEeICHHE
TUAPABINYECKOTO YKJIOHA, MPOBEPKA CYIIECTBOBAHMS MEPEBATLHON TOYKH U CaMO-
TEYHBIX yYaCTKOB, ONPEICIICHUE KOJINYECTBA HACOCHBIX CTAHIIUM, PACUYET CIIOKHOTO
He(TEpoOBO/1a, B TOM YHCJIE pacCTaHOBKA JIYITMHTOB M BCTABOK IO Tpacce HedTernpo-
BOJa rpa)YECKUM CIIOCOOOM);

— OmnpeneNeHNe KamuTalIbHBIX, AKCILTyaTAIl[AOHHBIX W TMPUBEAEHHBIX 3aTpaT
(ompenenieHUe KamUTAIbHBIX 3aTpaT, OMpeNeNieHWe OHKCIUTyaTallMOHHBIX 3aTpar,
oTmpe/ieNieHIe MPUBEIEHHBIX 3aTPar);

— BeIOOp ocHOBHOro o6opynoBanuss HIIC (BeIOOp MarucTpajibHBIX HACOCOB,
BBIOOP TIOJIMTOPHBIX HACOCOB, BEIOOP AIIEKTPOABUTATENICH SISl HACOCOB);

— MOCTPOCHHE COBMEUIEHHON XapaKTEPUCTHKU TPyOONpOBOAA M HACOCHBIX
CTaHUMK (B TOM YMCIJI€ TOCTPOCHUE CYMMAapHOW HAITOPHOM XapaKTEPUCTUKHU BCEX pa-
0OYMX HACOCOB).

[TocTpoeHne THIPABIMYECKOTO YKJIOHA, PAacCTaHOBKAa HACOCHBIX CTaHIIWH,
oTpeJielieHue CaMOTEUHOT0 y4acTKa U PaCCTAHOBKY JIYITMHTOB M BCTaBOK IO Tpacce
HedTernpoBoa TpeOyeTcs: OCyImecTBUTh IpaduueckuM crmocodom Ha ¢opmare Al
C YU€TOM pEeKOMEHalMi UCTOYHUKA [6], 1 0OpMIIEHBI B COOTBETCTBHH C TpeOOBa-
HusaMH, npeabsasiasieMbiMu kK ECKJ]] u pexomennauusimu [2, 3].

OnpeneneHne KanuTaIbHBIX, HKCILTyaTallMOHHBIX U MPUBEIEHHBIX 3aTpaT U
MOCTPOCHHE COBMEUIEHHOW XapaKTEPUCTUKH TPyOONpOBOJAa U HACOCHBIX CTAHIIUN
HEO0OXO0IMMO TTPOBOAUTH C YUETOM peKOMEHIAIUN [6].

4.1 O0padoTKa HCXOAHBIX JAHHBIX

Pacuér maructpanbHoro HedTenpoBoa MpU €ro MPOESKTUPOBAHUK BEAETCS IS

CaMbIX HCBBII'OJHBIX YCHOBHﬁ, KaKOBBIMH ABJIAIOTCA 3MMHUC YCIOBHA C HauoOoJee
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HU3KUMU TemnepaTypamu. CBoiicTBa He(hTH OMPEACTSIOTCS P MUHUMAIbHON TEM-
nepaType rpyHTa.
['myOuna 3anoxenust ocu HegrenpoBoaa Hs, Mm,

Hs=D,/ 2+ 800, (85)
rne D, — HapyXHBIH quaMeTp TpyOompoBoaa, MM, IPUHUMAEMbIH B 3aBUCHMOCTH
OT IPOU3BOIUTENHLHOCTH B COOTBETCTBUU C [Ipuiioskenuem 2.

CeKyHIHBIN pacxo IpH pacuéTHoit Temneparype O, M>/c,
0 = G
‘350-24-3600-p,-107"

rae G — 00bEM TOJIOBOM TTepeKavKu, T/TO;

(86)

P — INIOTHOCTh HE(TH IPH PACUETHOM TEMIIEPATYPE, KI/M>,
pr=p2o— E(£5" —20), (87)
rae P20 — WI0THOCTH HepTu pu 20°C, Kr/m3;

£ — TemnepaTypHas nompaska, Kr/m>:°C, mpHHMMaeMas B 3aBUCHMOCTH OT

MJIOTHOCTH MPU HOPMAJIbHBIX YCIIOBHSIX MO pekoMeHAanusam [Ipunoxenus 2.
4.2 TeXHMKO-IKOHOMHIYeCKOe 000CHOBaHME CI0C00a TPAHCIIOPTHPOBKU HeQTH

B TexHHKO-?KOHOMHUYECKOM OOOCHOBaHMU CTPOUTENILCTBA HEPTENPOBOAA CO-
MIOCTaBUTh BO3MOKHBIE B pPAacCMaTpPUBAEMOM Cllydae CIOCOObI TpaHCIOpTa HEPTH
MEXAY 3aJaHHBIMU ITyHKTAMH 110 TPUBEAEHHBIM 3aTPATAM IIPU CIEAYIOIINX YCIOBUAX:

— ayMHa TpyOonpoBoaa — L, KM;

— pacxon — G, MJIH T/TOJ;

— m1oTHOCTE TIpH 20°C — pa2o, KT/M3;

— KHHEeMaTH4ecKas BA3KocTh 1pu 20°C — vao, M?/c;

— KUHeMaTh4ecKas Ba3kocTh mpu 10°C — vig, M%/c;

— TeMIepaTypa OKpyKarouen cpeabl — loxp. op, ~C;

— MakCUMaJIbHAas TEMIIEpaTypa rPyHTa — Lp. max, ~C;

— MUHHUMaJIbHas TEMIEPATypa IPYHTA — Lop. min, “C;

— Pa3HOCTh OTMETOK KOHIIAa U Hauaja TpyOonpoBoja — A Z, M.

KanuranbHble 3aTpathbl B TPyOOIPOBOIHBIN TPaHCTIOPT Kinp, THIC. PYO.

L, L,
Kmp =CJ7 ‘me +Cec +(TP_IJ‘Cncp +[ncm _TPJ'CHC’ (88)

rne  Cy — yJAenbHbIE KalWTaJbHBIE BJIOKEHHMS Ha 1 KM TpyOompoBojda, TEHIC.
pyo./KM;

Lyp — paccTosiHuE TPAHCIIOPTUPOBKHU MO TPYyOONIPOBOY, KM;

24



[ — NIIMHA YKCIUTyaTalldOHHOTO YYacTKa, KM;

C.. — KalnuTaIbHbIC BJIOXCHHS, B OJHY TOJOBHYIO He(dTenepeKkadyrBaroIlyro
craniuio ('HC) 6e3 pe3epByapHOro napka; Teic. pyo.;

Cne — KanuTaJbHBIE BIIOKEHUS B OJHY MPOMEXKYTOUHYIO HedTernepekaynBa-
romyto craniuto (ITHC) 6e3 pesepByapHoro mapka, Teic. pyo.;

Chep — KanmuTanbHbIe BIOXKeHUs B ogHy [IHC ¢ pesepByapHbIM apkoM, ThIC. pyoO.
G
0- P,
rne  C,— CTOMMOCTH €IMHHIIBI 00bEMA PE3epBYapPHOIo Mapka, pyo./m>;

Cop =C,. 1,5

-G, (89)

p, —IUIOTHOCTh HE(YTU NPK PacCYETHON TeMIepaType, Kr/m>,
P, =Py~ (f - 20), (90)
rue P,, — IIOTHOCTH Tipu 20°C, Kr/Mm°;

{ — MUHMMAaJIbHasl Temreparypa rpyHnra, °C;

£ — TeMneparypHas nomnpaska, Kr/m>-°C.
£=1,825-0,001315-p,, (91)
B ciy4ae, ecnu /=L, , TO KanuTajbHBIC 3aTPAThI B TPYOOIPOBOIHBIN TPAHC-

opT Kinp, THIC. pyO., HAXOAAT MO popmyie:
Lm
Kmp = C/Y ) me + Cec + (ncm - T] ) Cnc * (92)

OrnpenensieM YUCI0 HACOCHBIX CTAHIIUM.

OOBEMHBIN CEKYHAHBINA pacxon 0., M/c,

G
©350-24-3600-p, 107

Oc (93)

rie G — pacxona, MJIH T/TOJI.
[Tomaras, 9To peXUM MOTOKA TypOYJICHTHBIN B 30HE THAPABIMYECKH TJIATKAX

TpyO, HAAEM TUAPABIMUECKUIN YKIIOH i, M/M,

Q 2-m . Vm
WB, (94)

1=

rae  m, 3 — 370 KO3 (ULHEHTHI, 3aBUCSILINAE OT PEKMUMaA MOTOKA; MIPUMEM KO-
dumentsr m=0,25 u B =0,0247 ¢*/m.

[lepepacuér Bsa3kocTH HeDTH HA pacUETHBIE YCIOBHS (BS3KOCTh MPU PacUET-
HOM TeMmriepaTtype) BeIEM T10 cleayromeii popmyie v,, M/c,
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-V - e‘”(t_fl). (95)

Vi (96)
tz - tl ’

rae V., V,, — KHHEMaTHYECKHE BA3KOCTH HEPTH IIPU TEMIIEPATYPE 1 U f2, M/C;
u — xoxpdunment nonpasku, 1/°C.
OmnpenensieM MOJHYIO MOTEPIO HAanopa
H=101-i-L, +Az, (97)
rae Az — pa3HOCTb OTMETOK BBICOT, M;
1,01 — ko3 PuUIUeHT, YUUTHIBAIOIIUNA MECTHOE CONPOTHUBIICHUE Ha TPYyOO-
MPOBOJE;
L, — pacu€rHas ayuHa, M;
OnpenensieM Hamop, pa3BUBAEMbIN OJHON HACOCHOM cTaHIUEN Hem, M,
P
Hyp=—o, (98)
P, -8
rae P —pabodee maBieHue B TpyoonpoBo/e, I1a.
Haxonum 4ucino HaCOCHBIX CTAHLMU 7.,
_H
ey =—— (99)
CcT
KanuTanasHble 3aTpaThl B KEJIE3HOIOPOKHBIA TPAHCIIOPT Ko, THIC. PYO.
G 2-L C
— : KA : | =z
Mo =305 107 g | Ty | Y| g TG ) (100)
q pt KT M
rie G —rpy30I0TOK, MJIH T/TOJ;

¢ — BMECTUMOCTb OJIHOM LIUCTEPHBI, T;

p, —IUIOTHOCTb TIPU PAcYETHOM TeMIIepaType, Kr/m?;

Loco — paccTOsIHUE TPAHCIIOPTUPOBKU MO KEJIE3HOU JOpOre, KM;

[0 — CPETHECYTOUYHBIN TIPOOET IUCTEPHBI, KM/CYT.;

T778 — BPEMSI IOTPY3KHU U BBITPY3KH %K/J] COCTaBa, CyT.;

Yoco — KOIPPULMEHT HEpaBHOMEPHOCTH padoThl XK/I TpancnopTa; Y= 1,1;
C.— CTOUMOCTb OJIHOTO JIOKOMOTHBA, THIC. py0.;

C,— cTouMOoCTh 0oj1HOM 1TucTepHBI SO T, THIC. pYO.;

L], — 91CII0 UUCTEPH.

KanuranbHblie 3aTpaThl B BOJHBIN TPAaHCTIOPT K, THIC. PYO.
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G-y 11 2-G  365-t
K, = BAL, | —+—|+7), | (Cyp+Cy-P,)+C, - : Lo
B TH |: B (Zl ZZJ HB:| ( bP b 5) P 1073‘10[ 365(0 (101)

rae ¥ — Ko3(h(UIMEHT HEPaBHOMEPHOCTU pabOThI BOJAHOTO TpaHcopTa; ¥z = 1,1;
Ty — TPOIOJDKUTEIHPHOCTh HABUTALIMOHHOTO TIEPHOAA, CYT.;
Lp— paccTosiHME TPAaHCTIOPTUPOBKH 1O BOJE, KM;
[1 — cyTOUHBIN XOJ] KapaBaHa OapK MO TEUCHUIO, KM/CYT.;
[> — cyTOUHBIN XOJ] KapaBaHa Oap>K MPOTUB TEUEHUS, KM/CYT.;

T,.,— BpeMsl [IOrPY3KH U BEITPY3KH OapiKH, CyT.;

Crsp— CTOMMOCTb €MHUILBI TPY30MOABEMHOCTH Oapku, pyO./T;
Cr— CTOMMOCTH €IMHUIIBI MOIITHOCTH OYKCHUPA, THIC. py0.;

Pr— MontHOCTB 1151 OYKCUPOBKH €IMHUIIBI TPy3a, KBT/T;

Cp— CTOMMOCTD €IVHUIILI 00bEMA PE3EPBYAPHOro MapkKa, pyo./m>;
¢ — k03P duLKeHT 3anoaHeHus EMkoctu, @ = 0,95.

[TpuBenEnubie 3aTpaThl A1 BHIOPAHHOTO BUIA TPAHCIIOpTa S,, THIC. pYO.,
Si=E, K +3, (102)
raie  Ex — HopMaTuBHBIN KOdDPUIMEHT 3(HEKTUBHOCTH KAlUTATBHBIX BIOXKCHUH,
En=0,12ron’';
K; — xanmuraneHbIE 3aTpaThl U1l BBIOPAHHOTO BUA TPAHCIIOPTA THIC. PyO.;
D;— dKCIUTyaTallMOHHbBIE 3aTPaThl JIJIs1 BHIOPAHHOTO BUJIa TPAHCIIOPTA, ThIC. pYO.
DKCIUTyaTaliMoOHHBIC 3aTPaThl D, THIC. py0., ONpeaeTuM 1o hopMyIie:
I=5-G-L, (103)

rae S —cpenHss cedecTOUMMOCTb TPAHCIIOPTUPOBKH.
4.3 Pacuét HepTenpoBoAa HA MPOYHOCThH

[IpoBecTu MeXaHWYECKUH U pacuéT MarucTpajibHOTO HePTENPOBOIa MPH Clie-

TYIOIINX yCIOBUSX:

— JyIHA TpyOompoBoaa — L, KMm;

— pacxoa — G, MJIH. T/TOT;

— mw10THOCTE T1pH 20°C — p2o, KI/M;

— KuHeMaThdeckas Ba3kocTh mpu 20°C — vao, M%/c;

— KUHeMaThdeckas Ba3kocTh mpu 10°C — vio, M%/c;

— TeMIepaTypa OKpyXKaromen cpeabl — loxp. op, ~C;

— MakCUMallbHas TeMIlepaTypa rpyHTa — Lp. max, ~C;
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— MAHHMMaJIbHas TEMIEPATYPA TPYHTA — L2p. min, ~C;
— Pa3HOCTh OTMETOK KOHIIa U Hadaja TpyOonpoBonaa — AZ, M.
BribepeM mapky cranu marepuana TpyOOmpoBoAa sl ONpENeieHUs Mpoy-
HOCTHBIX XapaKTEPUCTHUK: Mpeiesia MPOYHOCTH U Mpefelia TEKyUYeCTH B COOTBETCTBUU
¢ [Ipunoxenuem 2.
OmnpenenuM pacu€THYIO TONIIUHY CTEHKU TPyOOIpoBoAa 0, MM,
_ n-P-D,
2. (R+n-P)’

rie P —pabouee maBieHue B TpyoonpoBoje , MIla ;

(104)

n — K03(pPUIMEHT Neperpy3Ku;
D, — HapyXHBII THAMETP, MM;
R — pacuérnoe conporusienue, Mlla.
PacuéTHoe conmpoTuBIIeHHE MOXHO HATH 10 cienytoueit popmyne Ry, Mlla,
— RIH nm

ok ok

R (105)

rae R" — MuHMMabHOE 3HAYCHHE BPEMEHHOTO CONPOTHBIICHHUsI MeTasuia Tpyo, MITa;

m — K03 PUIMEHT yCI0BUs pabOThl TPYOOIPOBOA;
K1 — KO3(QPUIIMEHT HAAEKHOCTH MO0 MaTepuaiy;
Ku — KO3 PUIIMEHT HaIEKHOCTHU IO Ha3HAUYCHHUIO.
[TomydyeHHoe 3HaUYeHUE O OKPYIJIAIOT IO OOJBILEr0 CTaHAAPTHOTO 3HAYCHUS.
Jlanee nMpoBepSIIOT, HET JIM MPOJOIBHBIX OCEBBIX CKMMAIOIIUX HAMPSIKEHUN Gy, MIa,
n-P-D
ompnN=—0"E-At+0,25 ——2" (106)
26
rae o — ko3 QHUIMEHT TMHERHOrO PaCIIMPEHUs MeTajIa TpyO, rpax’;
E —monyns ynpyroctu metauia, Mlla;

At — pacu€THBIN TemmepaTypHblii nepenan, °C

At = Lop.max — Loxp.cp . (107)
Jlanee mpoBepsieTcss IPOYHOCTH MOJ3EMHOTO TPYOOIIPOBO/Ia TIO YCIIOBHIO
0, vV, R, (108)

rae VY, — KO3(POUIMEHT, YUYUTBHIBAIOIUI JIByXOCHOE HAIPSKEHHOE COCTOSHUE

MeTaiia Tpyo;
R1 — pacuérnoe conportusnenne, Mlla.
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4.4 TexHOJIOTHYECKHI PacdéT

[IpoBecTn TEXHOJIOTHYECKUI pacy€T MarucTpaibHOro HEePTENpoBOAA IMPHU
CIIEIYIONINX YCIOBUAX:
— nnvHa TpyOomnpoBoaa — L, KM;
— pacxon — G, MJIH T/TOJ;
— m1oTHOCTE T1pH 20°C — p2o, KI/M7;
— KHHeMaTHdeckas Ba3kocTh 1pu 20°C — vao, M?/c;
— KuHeMaThdeckas Bsa3kocTh mpu 10°C — vig, M%/c;
— TeMIepaTypa OKpyXKaroumen cpeabl — loxp. op, ~C;
— MakCHUMaJIbHas TeMIIepaTypa rpyHTa — . max, ~C;
— MUHUMAJIbHAs TeMIIepaTypa IpyHTa — Lop. min, “C;
— pa3HOCTh OTMETOK KOHIIa M Hayasia TpyoonpoBoaa — AZ, M.
Jliist onpenenieHus pekuMa MmoToka HaxoauM uuciio PetiHonbaca (Re) mo cie-
ayromien Gpopmyie:
Re= —4 i%
n-D, v,

6Hym

: (109)

rue Q. — 00OBEMHBIN CEKYHHBIN PacXof, M/c;
V, — KHHEMaTUYeCKas BA3KOCTb IIPU pacuE€THOM TeMIleparype, m>/c.

Pexxum TeuyeHus sBisieTcs Typ6YJ'IeHTHBIM B 30HC TMAPABJIMYCCKH TJIAJIKHUX
Tp}I6, TaK KaK BBITIOJIHACTCA CIICAYIOIMICC YCIIOBUC

2300<Re<10-%” , (110)

rie  k— SKBUBAJICHTHAS IIEPOXOBATOCTH TPYObI, MM.
OmnpenensieM rUAPaBINYECKUIN YKIIOH I, M/M,

. 80
b=
n-g-D

6Hym

, (111)

r1e g — yCKOpeHHe CBOOOIHOIO MajeHus, M2/c;
A — k03P PULIMEHT THAPABINYECKOTO CONPOTUBICHUS (ONpeeseTcsl B 3aBU-
CUMOCTH OT PEKHUMa ITOTOKA)

X:0’3164.

112
YRe (112)

4.5 PacuéT cj10:kHOr0 He(PTENPOBOAA

O60CcHOBATh CTPOUTENILCTBO JIYITMHTAa HA MarucTpajibHOM HedTenpoBoie mpu
CIEAYIOIINX YCIOBUSX:
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— nnvHa TpyOomnpoBoaa — L, KM;

— pacxon — G, MJIH T/TOT;

— wioTHOCTE TIpH 20°C — pa2o, KT/M3;

— KuHeMaThdeckas Ba3kocTh mpu 20°C — vao, M%/c;

— KHHeMaTHdeckas Ba3kocTh rpu 10°C — vio, M?/c;

— TEMIIepaTypa OKpYKaroeh Cpebl — Loxp. cp, *C;

— MaKCUMaJIbHas TeMIIepaTypa rpyHTa — . max, “C;

— MUHUMAaJIbHAS TEMIIEPATYPA TPYHTA — £2p. min, “C;

— pa3HOCTh OTMETOK KOHIIa U Hadayia TpyoomnpoBoaa — AZ, M.

O0BbEMHBIN (pakTuueckuii pacxon Ogp, M>/c

0,56
n

Op=0. | =" (113)
n

cm

rae Q. — 00BbEMHBIN CEKYHIHBIA pacxo, M>/c;

Hem — LIETI0€ YMCIIO HACOCHBIX CTaHIIMM, IIIT;

1" em — QAKTUYECKOE YHCIIO CTAHLIUM, IIIT.

Jlnst Toro, 9TOOBI HE COOPYKATh TPETHIO HACOCHYIO CTAHIIMIO, HEOOXOIUMO
MOCTPOUTDH JIYIIUHT, JUIUHY KOTOPOro X;, M, MOXHO ONPENEIUTh U3 CIEIYIOIIEro

BBIPAKCHU A
n,
le:Hcm'u, (114)

Trac n/cm — KOJIMYCCTBO HACOCHBIX CTaHHI/Iﬁ C yLIéTOM JIYIIMHI'Q, IIT.;

i, — TUAPABINYCCKUI YKJIOH C y4ETOM JIYIHUHTA, M/M, ONPEICISIOIMIUNCS 110
dbopmyiie:
i:=0,296 - i. (115)

KanuranbHbie 3aTpaThbl HA CTPOUTCIILCTBO pr6onp0Bozxa C JIYIIMHI'OM
Lm Lm
Kmp :CV.me-i_van')(ﬂ-'_Cm+(Tp_1).cncp+(nC_Tp).(jnc’ (116)

rne  C,— yaenbHbIC KaUTaJIbHbBIE BIOKEHUS HAa 1 KM TpyOONpoBo/Ia, THIC. py0./KM;
Cyyn — yICTbHBIC KaMUTAIBHBIE BJIOKCHUS HAa | KM JIynmUHTA, THIC. PY0./KM;
Lyp — paccTosiHrE TPAHCTIOPTUPOBKHU IO TPYOOIIPOBOY, KM;
[ — nWHA SKCIUTYaTaIlMOHHOTO Y4acTKa TpyOomnpoBoa, KM;
X, — IJIMHA JIyIUHTa, KM;
Coc, Che — KanIUTAIBHBIC BIIOKCHUSI COOTBETCTBEHHO B OJHY T'OJIOBHYIO CTaH-
o (I'C) m mpomexxytounyro HacocHyto crtanmuio (ITHC) 6e3 pesepByapHoro mapka,

TBIC. py0.;
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Chep — xarutanbable BiuoxeHus [THC ¢ pe3epByapHbIM mapKkoM, ThIC. pyO.
c,. =C +1,5LC , (117)
nep — Sne 350-p 7
rie  C, — CTOMMOCTB €IMHUIILI 00BEM PE3EPBYapPHOrO MapKa, ThIC. pyo./M>.
DKCIUTyaTallMOHHBIE 3aTpaThl Ha HEPTEMPOBOJ MPU €Tr0 IKCIUTyaTaAlUUd Oy,

THIC. pYyO.
=(o+02) Kit[(aztar) Kem+3,+3n+ 3+ ] ne, (118)
rae K, — KanuTajgbHbBIC BIOXKEHHUS B JIMHEHHYIO YacTh, THIC. pyO.
Ki=Ci- (I+X0) Kunep * Kn, (119)

rie  C,— CTOUMOCTH OJTHOTO KUJIOMETpa TPyOOIpoOBOa, THIC. pyo.
OmnpenenuM npuBEAEHHBIC 3aTPaThl JIJIs y4acTKa He(pTenmpoBoaa ¢ JTYNUHTOM

U IBYMS HACOCHBIMH CTAHITUSAMH S, THIC. PYO.,

Si=Ey - Kie + Da. (120)

4.6 OnpenesieHne KOJIMYECTBA HACOCHBIX CTAHIMH

OnpenenuTh KOJUYECTBO HACOCHBIX CTAHIIUNA MAaruCTPaJbHOTO HEPTEIPOBO-
J1a TIPU CASAYIOIINX yCIOBUSX:

— IPOTSHKEHHOCTH TPACCHI — L, KM;

— HavaJIbHAsl BBICOTA OTMETKH — Z1, M;

— KOHEYHAs BBICOTA OTMETKHU — 22, M;

— MIPOMYCKHasi CHOCOOHOCTh TpyOomnpoBoja — G, MJIH T / TOJ;

— mioTHOCTH HeTr pu Temmeparype 20°C — pao, Kr/Mm3;

— KO3 PULIMEHT KHHEMaTHUEeCKOM Bsi3kocTH 1pu Temneparype 10°C — v, cCr;
— KO3 PULMEHT KHHEMaTHYeCcKol BsI3KocTH 1pu Temiiepatype 20°C — v, , ¢Cr;

— MUHUMAaJIbHAs TEMIIepaTypa Ha TTyOrHe 3aoxkeHus ocu HedrernpoBoaa — ¢, °C.
B cooTBeTcTBUM C TPOM3BOAMTENHLHOCTHIO TPyOONPOBOIAa MPUHIUMAEM HapyK-
HBIN TuaMmeTp TpyOorpoBoaa D,,, MM, U pabouee AaBieHue B TpyOonposone p , MlIla.

Tak kak TeXHOJIOTHYECKUH pacuéT HepTenpoBoaa BEAETCS JJISI CaMbIX HEBbI-
TOJTHBIX YCJIOBUM, KAKOBBIMH SIBJISIOTCS 3UMHUE YCIIOBHUS C HauboJiee HU3KUMU TeM-
neparypamu, CBOMCTBa HEDTU OMPEAEISIOT IS TeMIEpaTyphl Ha TIIyOMHE 3all0Ke-
HUsl ocu HedTenpoBoaa. PaccTosiHue OT MOBEPXHOCTH IPYHTA JI0 BEPXHEH 00pasyro-
et TpyOonpoBo a MpUHUMAIOT paBHBIM (0,8 M.

['my6una 3ano0xkenus ocu TpyoomnpoBoaa Hs, m,
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H - Z;H +08. (122)

[TnoTHOCTH HEPTH TIPU PacUETHOMN TeMIlepaType Ha TIIyOUHE 3aJI0KEHHS TPY-

oorpoBoaa P, Kr/ M,
P: = Pao —f;(f—20), (123)

rae  pP20— IWIOTHOCTH Hedru mpu Temneparype 20°C M, kr/m’;

& — TemmeparypHas nomnpaska, kr/m> °C
§=1825-0,001316 p,,. (124)

Bs3K0CTh IIpy pacYETHOM TemMIepaType Vi, M%/c,

v, =ve ", (125)

t
rae Vv, — KO3 DHUIMEHT KHUHEMATHIECKO} B3KocTH pu Temiieparype 10°C, m%/c;

u— KOG)(b(I)I/IHI/IeHT, 3HAYCHUC KOTOPOI'o OIpCACIACTCA 110 M3BCCTHBIM 3HAYC-

HUSIM BSI3KOCTEW MPU ABYX TEMIIEpaTypax

Vi (126)

rae Vv, — KO3 UIMEHT KHHEMATHYECKOM BA3KOCTH IpH Temmepatype 20°C, m%/c.
O0BbEMHBIH ceKyHIHBIN pacxon HedTu O, M3/c
G

©7350.24-3 600107 -p, (127)

rIe G — IPOM3BOIUTEITLHOCTH TPYOOIIPOBOIA, T. TOJ.

Hanee mis BbIOOpa METOAMKH pacuéra THUAPABIMYECKUX COMPOTHBICHUMN
HEO0OXO0IMMO OMPEACIIUTh PEKUM MOTOKA.

Ywucno PeitHonpaca Re

40
Re= —,
T D v, (128)
rjae D,, — BHYTpEHHUH quameTp TpyOornpoBoia, M
D, =D -26, (129)
rjae 0 — TOJIIMHA CTCHKU TPYyOOIIPOBOAa, M
npD,
o=——"—""—,
Z(R1 + np) (130)

rae D,, — Hapy>KHbII 1uaMeTp TpyOonpoBoa, M;
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P —pabouee naBnenue B Tpyoomposoze, MIla;
n — k03P GUIHUEHT TIeperpy3Ku, MPUHUMAEMbIN MPUOTHKEHHO B 3aBUCH-
MOCTH OT AuameTpa HedTenpoBoja guamerpoM Menee 700 mm n = 1,1;

R, — pacuérnoe conporusnenue, Mlla,

RH
R="2" (131)

KiKy

rme R — MuHMManbHOE 3HAYEHHE BPEMEHHOTO CONPOTUBIEHHUS METAa TpPyO,
Mlla;
m — k03 purmeHT ycnoBui paboTel TpyOOIIPOBOIA;

K, — K03 duipenT 6€30acHOCTH 110 MaTepuaiys;

K, — KO3(QQHUIUEHT HaEKHOCTH.

[TonyuyeHHOE pacdyéTHOE 3HAYCHHE TOJIIMHBI CTEHKH TPYOBI OKpPYIJISIEM JI0
OJbKaiIero 3Ha4eHus, MPEAyCMOTPEHHOTO TOCYJAapCTBEHHBIMHM CTaHAApTaMU WU

TEXHUYECKUMU ycloBusMH. [lepBoe mepexoHoe 3HaueHus 4ucio PeiiHonbaca Re,,,

10D
— 61
Relnep - > (1 3 2)
K
Tac K — 9KBUBAJICHTHAA IICPOXOBATOCTDH Tp}I6, MM.

Jlanee mpoBepsieTCs peKUM TEUEHUS KUJKOCTU U ONPEACNIICTCS TUIpaBiInye-
CKHE€ CONPOTHBIICHUS.
['unpaBauvecKuil yKJIOH i, M/M,

810
S 1
n’gD;, (133)

rae A — KOOPOPUIIMEHT THIAPABIMYECKOTO COMPOTUBIICHUS ISl TypOyJIEHTHOTO

i

ITOTOKA B 30HC TUAPABINYCCKHU INIaAIKNX Tp}I6

YRe
[TonHbIe MOTEPH HAMOpa B TpyOonposoae H, M,
H=10liL+AZ, (135)

rae 1,01 — ko3 unment, yuuTpIBalOnuii MECTHBIE COMPOTUBIICHHUS B TpyOoO-
IIPOBOJIE;

A Z— pa3HOCTh OTMETOK KOHI[A M Havyaia TpyOOmpoBo/Ia, M;

L — nnunHa TpyboInpoBoa, M.

Yucao HaCOCHBIX CTaHIMH 7,
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H

n =—-—,
" H _—Ah (136)
rac Hcm — HaAIIOp Ha BBIXOZC HacOCHOU CTaHIIUHU, M,
p
H =+ (137
P.g )

rie  p — J0IycKaeMmoe JlaBieHue B Tpyoomnposoje, Mlla;

Ah — NONOJHUTENBHBIN HAMOP, CIaraeMblii U3 MOTEPh B KOMMYHHUKAIIUAX CTaH-
[UU Y BEJIMYMHBI MIEpeIaBacMoro JaBJieHUs, TpeOyemMoro Ajis oOecreueHus: paboThl Oc-
HOBHBIX HACOCOB 0€3 KaBUTAIIUH, M.

Yucno cTaHuui OKPYIIISIFOT 10 OMyKaiIero nesoro yucia. /lanee Heooxonumo
pacnionoxuthb rpapudeckuM crnocodbom HIIC mo Tpacce mpocToro u CioXHOTo TpyOo-
IpOBOJA U MPOBEPUTH HAIMUME CAMOTEUHBIX YYAaCTKOB Ha MPOECKTUPYEMOM HeTernpo-
BOJIE, a TAKKE CYIIECTBOBAHUE MEPEBATILHON TOUKH.

4.7 Bb1oop ocHoBHOTO 0OopynoBanust HIIC

BriOpaTe OCHOBHOE 000pYIOBaHHE HACOCHBIX CTAaHIUH MarucTpalbHOTO
He(TernpoBo/Ia NP CIEAYIOUINX YCIOBUIX:

— IPOTSHKEHHOCTH TPacchl — L, KM;

— HayaJibHasi BBICOTA OTMETKH — Z1, M;

— KOHEYHAas BBICOTa OTMETKH — 22, M;

— MPOITyCKHast CIOCOOHOCTH TpyOonpoBoaa — G, MIIH T / TOZ;

— mI0THOCTH HeyTH pu TemmepaTrype 20°C — pao, Kr/M3;

— KO3 PULIMEHT KHHEMaTHYecKol Bsi3kocTH npu temmeparype 10°C — v, cCr;
— KO3 pUIEHT KHHEMaTUYeCKOH Bsi3kocTH pu TeMneparype 20 °C — v, , ¢Cr;

— MUHHUMAJIbHAs TEMIIEpATypa Ha NTyOuHe 3an0okeHus ocu Hedrenposoga — ¢, °C.
[To 3amaHHOM MPOMYCKHOW CHOCOOHOCTH OMNpPEAENISIOT MapKy HAcOCOB U Jia-
Jiee PACCUUTHIBAIOT HEOOXOAMMOE X KOJIMUECTBO (C YUETOM pe3epBa).
KonnyecTBo MarucTpaabHBIX HACOCOB HA OJTHOW CTaHUUU NV,
N=Hcm /| H,.
B cootBeTcTBUM ¢ TpeOyeMbIM KaBUTAI[MOHHBIM 3allacOM MPUHUMAIOT KOJHMYe-
CTBO PabouuX M pe3epBHBIX MOJINOPHBIX HACOCOB JJIsl TOJIOBHOM HACOCHOW CTaHLUM U
NPOMEXYTOYHBIX HACOCHBIX CTaHIIMM, a TaK K€ MX AJIEKTPOABUTATEIH.
MorHoCT 3eKTpoaBurarens Ny, kBT,
N, = OH,pg ,
10000,

rje H, — Harop, pa3BUBaeMbIl HACOCOM, M; O — I10J1a4a Hacoca, m’/c;m,, — KITJI Hacoca.

(138)
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HPUJIOXKEHUSA

[Tpunoxenue 1
[IpumepHoe conepxaHue mpoekTa Ha Temy: «lIpoexkTupoBaHue ydacTka ma-
TUCTPAJIbHOTO Ta30MPOBOIAY

Beenenue

1. 3amanme. UcxomHpie faHHBIC

2. TeopeTnueckas 4acTh

3. Pacu€rnas yacTth

3.1 OcHoBHBIE (PU3HMUYECKHE CBOWCTBA MEPEKAYNBAEMOTO Ta3a
3.2 Bei0op TpyO ¥ pacu€T TOIIIMHBI CTEHKU
3.3 Pacuér neueynosureneit (ITY) I'KC

3.4 Pacuér ['TIA T'KC

3.5 Pacuér ABO raza I'KC

3.6 Pacuér nuHENHOro yJacTka

3.7 Pacuér neineynosuteneit KC

3.8 Pacuér I'TIA KC

3.9 Pacuér ABO raza KC

3aKIIrOUYCHHE

bubnuorpaduyueckuii crimcok

[TpumepHOe coneprkanue mpoekra Ha Temy: «IIpoekTnpoBanme ydacTka Mma-
TUCTPAITLHOTO HE(DTETIPOBOIA»

Beenenue

1. 3aganue. lcxonHble JaHHbBIE

2. TeopeTnueckas 4acThb

2.1 Knaccuduxanus HedTernpoBOI0B

2.2 OcHOBHBIE OOBEKTHI 1 COOPYKEHUS MAarUCTPATLHBIX HEPTETIPOBOIOB
2.3 TexHonornyeckas cxema MepeKaurBaronIeil CTaHIUH

2.4 OcHoBHOE 000OpPYAOBaHHUE MEPEKAYUBAIONIUX CTAHITHIMA

2.5 BcnomorarenbHoe o6opyaoBanue HITC

3. O0paboTKa UCXOHBIX TAHHBIX

4. TexHUKO-PKOHOMHYECKOE 000CHOBAHHE CIIOCO0a TPAHCTIOPTUPOBKHU HEPTH
5. Pacuér HedrenpoBoia Ha TPOYHOCTH

5.1 Pacuér TonmuHbl CTEHKH TPyOOnpoBO/Ia

5.2 IIpoBepka Ha HATMYKME OCEBBIX CKUMAIOIIUX HAMPSKEHUI

6. TexHosiornueckuit pacyeT
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6.1 Onpenenenue pexuMa MOToKa

6.2 OnpeneneHne ruIpaBInyeCKOro YKIOHa

6.3 [IpoBepka cyliecTBOBaHUS NEPEBATLHON TOUKU U CAMOTEUYHBIX YYaCTKOB

6.4 OnpeneneHne KOIM4eCTBAa HACOCHBIX CTAHIINI

7. OnpeneneHne KauTaIbHbIX, KCIUTYaTallMOHHBIX U TPUBEJICHHBIX 3aTPaT

7.1 Onpenenenne KanuTaabHBIX 3aTPaT

7.2 OnpeneneHre 3KCIUTyaTallMOHHBIX 3aTpaT

7.3 OnpeneneHne NpuBEAEHHBIX 3aTPaT

8. Bb100p OCHOBHOT'O 000PY1I0BaHHUS

8.1 BpiOop MarucTpaibHbIX HACOCOB

8.2 BriOop moamopHBIX HACOCOB

8.3 Be10op aekTpoaBuratesneit s HaCOCOB

8.3.1 Be1Oop anekTpoaBUraTese sl MarucTpaibHbIX HACOCOB

8.3.2 BriOop anekTpoaBUTaTEIeH AJ1sl MOAMOPHBIX HACOCOB

8.4 TlocTpoeHre COBMEIIEHHON XapaKTepUCTUKHN TPYOOIIPOBOJIa U HACOCHBIX
CTaHIU’

8.4.1 IlocTpoeHne cymMmapHOW HAMOPHOW XapaKTEPUCTUKU BCeX paboumx
HAcOCOB

8.4.2 TlocTpoeHne COBMEIIEHHON XapaKTePUCTUKU TPyOONpoBoaa U BCEX pa-
004X HACOCOB

BriBoibl

bubnuorpaduyeckuit cnucok
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[Tpunoxenue 2
Heo6xonumas cripaBouHas uHGopmanus

Tabmuua 1 — XapakTepucTUKA HEKOTOPBIX Ta30B

ITnorHOCTE H Teopernueckoe Teopermaeckoe
M3111as1 TEIUIoTa
razanpu  |XuMHUYecKas KOJINYECTBO BO3- KOJIM9ECTBO
Ta3 cropanus Q7
0°Cu0,l1 bopmymna 5 , | yxanuis cropa- | HMPOAYKTOB Io-
MIla, kr/m> MIGihchan/ Mo | po wsae | perma 10, M

Mertan 0,716 CH4 35,83/8 558 9,52 10,52
Oran 1,342 C2Hs 63,77/15 230 16,66 18,16
[Tpomnan 1,967 CsHs 91,27/21 800 23,8 25,8
Bbyrtan 2,598 CsHio 118,68/28 345 30,94 33,44
IlenTan 3,218 CsHiz 145,12/34 900 30,08 41,08
OTHIIeH 1,251 C2H4 59,08/14 110 14,28 15,28
Anetunen 1,173 C:H> 56,04/13 385 11,9 12,4
Bognopon 0,09 H: 10,78/2 576 2,38 2,88
O

ey 1,250 Co 12,63/3 016 2,38 2,88
yriaepoaa
C -

CPOBOAO 1,520 HsS 23,38/5 585 7,14 7,64
pon
[Tponunen 1,877 CsHs 86,00/20 541 - -
Bbytunen 2,503 CoHs 113,51/27 111 - -

Tabmuua 2 — 3aBUCMMOCTH TEIUIOEMKOCTH Ta3a OT TEMIEpaTypbl M JaBJICHMS,
kkan/(m>-°C)

Temmnepatypa, °C
P, MIla

-10 0 10 20 30 40 50 60 70 80

1 0,361 | 0,361 | 0,361 | 0,363 | 0,365 | 0,367 | 0,370 | 0,374 | 0,377 | 0,381

2 0,381 | 0,377 | 0,375 | 0,375 | 0,375 | 0,377 | 0,379 | 0,381 | 0,384 | 0,388

3 0,403 | 0,396 | 0,393 | 0,389 | 0,388 | 0,386 | 0,388 | 0,388 | 0,391 | 0,393

4 0,426 | 0,417 | 0,409 | 0,403 | 0,400 | 0,396 | 0,396 | 0,396 | 0,398 | 0,400

5 0,451 | 0,439 | 0,428 | 0,419 | 0,412 | 0,409 | 0,405 | 0,405 | 0,405 | 0,407

6 0,477 | 0,461 | 0,447 | 0,435 | 0,426 | 0,421 | 0,416 | 0,414 | 0,414 | 0,414

7 0,505 | 0,484 | 0,468 | 0,451 | 0,44 | 0,433 | 0,426 | 0,423 | 0,421 | 0,421

8 0,53 | 0,507 | 0,488 | 0,467 | 0,454 | 0,444 | 0,437 | 0,432 | 0,428 | 0,426
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Tabnuna 3 — Kputnueckue napameTpbl MHIUBUTyJIbHBIX Ta30B

M . T JnHamuy. q
ONeKyISAPHBIH Tlasncre, Pey eMIeparypa, B3KOCTD, M3Iasi TEIIOTa CrOPaHHUs,
XUM. BEC T ITnorHOCTE Oui,
Kommonenr Wixp,
bopmyna
2 p KD p cmy MI[)K/ MI[)K/
KI/KMOJIb KI'c/cM MIla K ITa - c MJIx/kT 3
Kr/m> Kr/M° KMOJb | CT.M
Azot N2 28,013 34,61 3,394 126,20 311 1,166 18,05-10°° 0 0 0
Meran CH4 16,043 4732 4,640 190,66 162 0,667 15,89-10° 50,012 802,34 33,41
OTaH C:2Hs 30,068 49,80 4,884 305,46 203 1,263 20,99-10°% | 47,485 1427,90 | 59,85
[Tponan CsHs 44,097 43,39 4,255 369,90 220 1,899 22.76-10°° 46,352 | 2044,00 | 86,53
n - byran CsHio 58,124 38,74 3,799 425,20 228 2,524 23,94-10° 45,740 | 2658,50 | 114,27
i - bytan CsHio 58,124 37,19 3,647 408,10 221 2,503 23,94-10% | 45,620 | 2651,60 | 113,81
n - Ilenran CsHiz 72,146 34,40 3,373 469,50 232 3,221 23,8410 45240 | 3264,10 | 144,02
i - Ilearan CsHuiz 72,146 34,59 3,392 460,40 236 3,197 24,03-10° 45,240 | 3264,10 | 144,02
['ekcan CeHi4 86,170 30,89 3,029 507,30 234 3,585 2423-10° | 45,010 | 3878,50 | 161,36
fleyoxich COs 44.011 7532 | 7.386 304,26 468 | 1,842 | 3424-10° 0 0 0
yriepona
CepoBogopon H2S 34,082 91,85 9,007 373,60 359 1,434 - 15,220 518,59 | 21,75
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Tabmuua 4 — JlaBineHue HACHIIEHHBIX MMAPOB Py, IFIOTHOCTD KUJIKOCTH Pye, IIIOTHOCTh HACBHIIIEHHOIO Napa Pu, CKPBITAsl TEIIOTa

HCITapCHHA ¥ HCKOTOPLIX YIJICBOAOPOJI0B

Temmeparypa, IIponan N30-byTan H-byrtan
°C P, MIa | poc, KO/11 | pn, KO/MP | 7, KIIK/KT | pu, MITa | poc, KU/11 | p, KO/M | 7, KIK/KT | pu, MIIa | poc, KT/1 | pn, KO/M | 7, KJIK/KT
-60 0,04 0,606 1,11 442 - - - - - - - -
-55 0,05 0,598 1,36 435 - - - - - - — —
-50 0,06 0,593 1,81 427 - - - - - - — —
-45 0,09 0,587 2,07 425 - - - - - - — —
-40 0,11 0,581 2,61 420 — — — — — — — —
-35 0,14 0,575 3,25 417 - - - - - - — —
-30 0,17 0,565 3,87 410 0,054 0,619 1,49 386 - - — —
-25 0,2 0,559 4,62 404 0,06 0,61 1,65 380 - - - -
-20 0,24 0,533 5,48 400 0,073 0,606 1,96 375 - - — —
-15 0,29 0,548 6,4 396 0,09 0,6 2,5 371 0,051 0,615 1,6 397
-10 0,34 0,542 7,57 388 0,11 0,594 3,04 366 0,08 0,611 1,95 393
-5 0,41 0,535 9,05 383 0,133 0,588 3,59 360 0,096 0,605 2,1 389
0 0,47 0,528 10,4 380 0,16 0,582 431 356 0,115 0,6 2,82 384
5 0,55 0,521 11,9 371 0,192 0,576 5,07 349 0,138 0,596 3,35 380
10 0,63 0,514 13,6 364 0,225 0,57 5,92 345 0,164 0,591 3,94 376
15 0,73 0,507 15,5 356 0,253 0,565 6,95 339 0,197 0,583 4,65 371
20 0,83 0,499 17,7 345 0,306 0,56 7,94 335 0,23 0,578 5,39 367
25 0,95 0,49 20,2 339 0,355 0,553 9,21 327 0,269 0,573 6,18 362
30 1,07 0,483 22,8 329 0,41 0,546 11,5 323 0,314 0,568 7,19 358
35 1,21 0,474 253 320 0,471 0,54 13 316 0,36 0,569 8,17 355
40 1,37 0,464 28,6 312 0,639 0,534 14,7 310 0,408 0,556 9,33 347
45 1,53 0,451 34,5 301 0,606 0,527 16,8 302 0,477 0,549 10,6 341
50 1,7 0,446 36,8 285 0,695 0,52 18,94 294 0,536 0,542 12,1 333
55 1,89 0,437 40,2 270 0,781 0,513 20,56 285 0,609 0,536 12,4 328
60 2,1 0,434 44.6 262 0,869 0,505 24,2 275 0,69 0,532 15,4 322




Tabnuna 5 — Pekomenaanuu 1mo BEIOOPY KOJMYECTBA PabOUMX U PE3EPBHBIX HarHETATENeH

. [TopuineBbie
I'TIA ¢ npuBOJOM OT ra30BOM TypOUHBI I'TIA ¢ mpuBOIOM OT 3JIEKTPOIBUTATENS
razoMmoTtopHsbie [ TTIA
Tun HarHerarTenen
HETOJIHOHAMIOPHBIE MOJTHOHATIOPHBIE HETOJHOHANOPHBIE MOJTHOHATIOPHBIE
PaGou. Pezeps. Pa6ou. Pezeps. Pa6ou. Pezeps. Pa6ou. Peseps. Pa6ou. Pezeps.
2 1 2 2% 2 1 2 1 2-4 1
4 2 3 2% 4 2% 3 1 5-9 2%
6 2 4 2% 6 2 4 2% 10-13 3*
5 2 5 2
6 2 6 2

I[J'ISI BAPHAHTOB OCHAIICHUA KC, OTMCUYCHHBIX 3BéB,Z[O“IKOﬁ, AOITYCKACTCA COKpallaTbh YUCJI0 PC3CPBHBIX I'TIA Ha CANHNLIY,
»~ IPEKIAC BCECTO B KOMIIPCCCOPHBIX IEXAX BTOpOfI H IOCICAYIOIHNX oqepe):[eﬁ MHOTOTOYCYHLIX I'a30IIPOBOJOB, €CJIM BApHUAHT CO-
[\
KpaHIéHHOI‘O PE3CPBUPOBAHNA 000CHOBAH TEXHUKO-3KOHOMHYECKH.
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Tabnuia 6 — OcHOBHBIE TEXHUYECKHE MTOKa3aTeH ra3oTypOuHHbix [ TIA

[IpouzBoanTEIBHOCTD .
HanmenoBanue KII/I npuBona B | HomuHanbHas yacrora Crenens |[lonuTponuueckuit
Tun neHTpobexHoro . HarHeTarTess Mpu
I'TIA CTAallMOHAPHBIX | BPAILCHUSA CUJIOBOU cxatusa | KIIJ narneraresns,
HarHeTaTes T=20°CuP=0,1034 MlI]a,
(Tun npuBoA) YCIOBUSIX, %0 TypOUHBI, 00/MUH 3 HarHeTaTess %
MJIH. CT. M’ /CYT.
I'TIA ¢ HarHeTaTeIsIMHU HA BBIXOHOE JaBjeHue 56 krc/cm> (5,5 MIla, abcomoTHOR)
I'TH-6 H-300-1,23 24 6 150 19,0 1,23 83
(HK-12cT) HII-6,3/56M-1,45 24 8 200 10,7 1,45 82
I'TIA-11-6,3B/56 ’ ’ ’ ’
I'TK-10-4 520-12-1 29 4 800 29,3 1,23 &3
I'TIA ¢ HarHeTaTensIMH Ha BBIXOJHOE jaBienue 76 krc/cm” (7,45 MIla, abcomoTHOE)
I'TIA-11-6,3B/76 {HLI-6,3/76M-1,45 24 8200 11,4 1,45 83
I'TIA-II-6,3A  |npumenutensHo HII- 29 % 200 1.0 | 45 23
(H1-336) 0,3/76M-1,45 ’ ’
I'TIA-IT1-6,3T npumenutensHo HIT- 29 % 200 11.0 | 45 23
(HK-14cr) 6,3/76M-1,45 ’ ’
I'11y-6 npumenutensHo HII- 30.5 £ 200 11.0 .45 93
(AT-7110) 6,3/76M-1,45 ’ ’ ’
I'TK-10-4 370-18-1 29 4 800 37,0 u 30,0 1,23 83
I'TH-16M-1 H-16-76-1,25 31 6 380 51,0 1,25 83
I'TH-16M-1 H-16-76-1,44 31 6 340 31,0 1,44 83
I'TIA-II-16-AA |npUMeHUTENBHO 347 5300 33.0 15 84
(Ad-31ct ABna) |[H-16-76-1,45 ’ ’ ’
I'TIA-II-16C IIPUMEHUTEIBHO 34,0 5300 33,0 1,5 33
(Ar- H-16-76-1.45
I'TIA-1I-16/76  |H-16-76-1,45 27,5 4900 32,59 1,44 83
I'TH-25 650-22-2 28,1 3700 47,0 1,44 &3
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Tabnuna 7 — OcnoBHble noka3arenu s pacuéra ['TIA (mo OHTII 51-1-85)

O6o03nauenue| Pazmep- | I'T-700- [['T-750-61"T-6-750 I'TIA-LI- I'TH- |KobGeppa I'TIA-LI- I'TH-
I'TK-10 |TTIY-10 I'TK-16 |T'TH-16 I'TH-25
MoKazaTensl | HOCTh 5 (I'TK-5) [(I'TH-6)| 6,3 10M1 182 16 251
4,250
N: kBT (4.400) 6000 6300 6300 10000 | 10000 | 10200 | 12900 | 16000 | 16000 | 16000 | 24000 | 24400
T3” K (°C) |288 (15)|288 (15)(288 (15)(288 (15)|288 (15)[298 (25)|288 (15)|288(15) | 288(15) | 288(15) | 288(15) [ 298(25) | 288(15)
3
qn. e 1,88 | 245 | 2,82 | 3,28 3,70 | 4,05 | 422 | 5,03 6,86 | 5,93 6,24 | 9,37 | 938
q
K; - 4.4 3,7 2,8 1,3 3,7 3,7 2,0 2,2 3,2 3,2 2,8 3,2 2,2
Ky - 0,85 0,85 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95
0,95 0,975
- ’ 0,983 ’ 0,984 | 0,990 | 0,990 | 0,990 | 0,985 0,990 | 0,990 | 0,993 0,992 | 0,995
T]M (0’977) s (0,984) s s s s s ) ) ) 5 5
Ta@mua 8 —3HayeHne a0COIFOTHOTO JAABJICHUA aTMOC(bepHOFO BO34yXa B 3daBUCHUMOCTHU OT BBICOTHI HAZl YPOBHCM MOPA
BricoTa Hax ypoBHEM MOps, M 0 250 500 750 1000 1500 2000
AGcomoTHOe aBiIeHne atMocdepHoro Bo3ayxa, Pa, MIla 0,0998 0,0969 0,0940 0,0913 0,0886 0,0833 0,0783
Tabnuma 9 — Mexannyeckue MOTEpH MOIIHOCTH Ha My(Te U B MOAMIUIHUKAX Nyex, KBT
Tun saraerarens
O06o3HaucHUE
nokasatens | Pasmeprocts|370 — 18— 1]520— 12— 1|H—300—1,23|235-21 1| 650-22_2 | 'HAZH=03 Hpp ) I-16| H-16-76
’ (HIT — 6,3/56,76)
Niex kBT 100 150 100 250 350 80 140 160




Tabmuua 10 — OprueHTHPOBOYHBIE AUAMETPBI TPYOOIPOBOAA U JABJICHUIN HA CTAHIIH-
SIX B 3aBUCUMOCTH OT IIPOITYCKHON CITOCOOHOCTH TPyOOIIpOBOIa

Huametp, Mmm Hasnenune, Mlla [IpomyckHast cmtocoOOHOCTh, MITH T/ TOT

529 5,3-6,4 6-8

630 5,1-6,1 10-12
720 4,9-5,9 14-18
820 4,7-5,7 22-26
920 4,5-5,6 32-36
1020 4,5-5,5 42-50
1220 4,3-5,3 70-78

Tabnuua 11 — Koaddunment & o0bEMHOTO paciiupeHus

NeNe [noTHOCTH P, KI/M? Koa¢pdummenrt &, (1/°C)

1. 700-719 0,001225

2. 720-739 0,001183

3. 740-759 0,001118

4. 760-779 0,001054

5. 780-799 0,000995

6. 800-819 0,000937

7. 820-839 0,000882

8. 840-859 0,000831

9. 860-879 0,000782

10. 880-899 0,000734

11. 900-919 0,000688

12. 920-939 0,000645

Tabnuna 12 — [IpoyHOCTHBIE XapaKTEPUCTUKHU TPYO
Hapyxunsiii | HomunanbHas Mapxa IIpenen IIpenen
JaMeTp TOJIIIMHA [Mos IIPOYHOCTHU HE TEKy4eCTH He
TpyO, MM CTEHKH, MM cram MmeHee, MIla MmeHee, MIla
1 2 3 4 5 6

1420 25 NmnoprHas [Ipsamoii 590 410
1420 20,5 HNmnopTHas To xe 550 410
1420 19,5 NmnoprHas To xe 590 410
1 420 17,5 NmnopTHas To xe 550 410
1420 17,5 1712CD To xe 540 370
1 420 16,5 NmnopTHas To xe 590 410
1420 16 1712CD To xe 540 370
1420 13,5 1712CD To xe 540 370
1220 15,2 191'1C To xe 510 350
1220 15 14I22CAD To xe 560 390
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[Tponomkenne Tabuisr 12

1 2 3 4 5 6
1220 14,5 17T'1C To xe 510 350
1220 13,0 14r2CAD To xe 560 390
1220 12,5 17T'1C To xe 510 350
1220 12,5 NmnopTHas To xe 590 410
1220 12 17T'1C CrnnpasbHbIN 510 350
1220 12 1712CD To xe 540 370
1220 11,5 14I"2CAD ITpsimoit 560 390
1220 11 14I"2CAD To xe 560 390
1220 10,5 NmnoprtHas To xe 590 410
1020 16,5 17T'1C [Tpsimoi 510 350
1020 16 NmnoptHas To xe 530 390
1020 14 17T'1C To xe 510 350
1020 12,5 141" 2CAD To xe 560 390
1020 12,5 14X1°C To xe 490 340
1020 12 161" 2CAD To xe 590 410
1020 12 14I'1C To xe 510 350
1020 11,5 14r2CAD To xe 560 390
1020 11 14I"2CAD To xe 560 390
1020 11 17T'1C To xe 510 350
1020 11 14XTC [Tpsamoii 490 340
1 020 10,6 ISTCTIO | CniupasnbHblit 520 350
1020 10 14I"2CAD To xe 520 350
1020 10 17T'1C To xe 510 350
1020 9,5 14I2CAD To xe 560 390
1020 9 16I2CAD To xe 590 410
1 020 9 NmnoptHas [Tpsamoit 590 410

820 12 17T'1C To xe 510 350
820 11,5 17T1T'C | CrimpanbHbIi 510 350
820 11,5 1712CD To xe 540 370
820 11 171C [Tpsamoii 510 350
820 11 17T2C® | CnupanbHblid 540 370
820 10,5 171C [Ipsimoit 510 350
820 10 171C To xe 510 350
820 10 17T2C® | CnupanbHbli 540 370
820 9,5 1712CD To xe 540 370
820 9 171C [Tpsimoi 510 350
820 8,5 17T'1IT'C | CniupanibHbIN 510 350
820 8 1712CD To xe 540 370
720 12 171C [Tpsamoii 510 350
720 11,5 1712C® | CnupanbHbli 540 370
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Oxonuanue Tadmuner 12

1 2 3 4 5 6
720 11 171C [Tpsimoi 510 350
720 10,5 17T'1C CrnupanbHbIi 510 350
720 10 17T'1C To xe 510 350
720 9,5 17T2C® | CnupanpHbIi 540 370
720 9 17T'1C To xe 510 350
720 8,5 17T'1C To xe 510 350
720 8,5 1712CD To xe 540 370
720 8 171C [Tpsimoit 510 350
720 7,5 171C To xe 510 350
720 7 17T2C® | CriupanbHbIii 540 370
630 8 12172C kl=1,4 490 340
630 9 12172C 490 340
630 10 1212C 490 340
630 11 1212C 490 340
630 12 1212C 490 340
530 9 14XTC [Ipsimoit 490 340
530 8,5 17T2C® | CnupanpHbIi 540 370
530 8 14XI'C [Tpsimoit 490 340
530 8 17T1C CrnupanbHbIit 510 350
530 7,5 1712CD To xe 540 370
530 7,5 17T'1C To xe 510 350
530 7 1712CD To xe 540 370
530 7 17T'1C To xe 510 350
530 6,5 1712CD To xe 540 370
530 6,5 17T'1C To xe 510 350
530 6 1712CD To xe 540 370
530 6 17T'1C To xe 510 350
426 10 20 becmoBHas 410 240
426 9 20 To xe 410 240
426 9 20 [Tpsimoit 410 240
426 8 20 To xe 410 240
426 7 20 To xe 410 240
377 9 20 becmoBnas 410 240
377 6 20 CrnmpanbHbIi 410 240
325 8 10 becmoBnas 410 240
325 7 10 To xe 330 220
325 6 10 CrninpasibHbIN 330 220
325 5 10 To xe 330 220
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Tabmuna 13 — 3nauenne koG PUIMEHTOB yCaoBuil paboThl TPyOOIIPOBOIA M1

Kareropuu maructpanbHbIX TpyOOIPOBOIOB I II III v

3HaveHne ko3 PuIreHTa m 0,75 0,75 0,9 0,9

Tabnuna 14 — Knaccudukarus MarucTpaibHbIX TPYOOIIPOBOIOB MO KATETOPHSIM

Haznauenune MaructpaibHOro TpyOOIpoBOaa Kareropus tpy6ompoBoaa
Jly1st TpaHCTIOPTHPOBAHUS MPUPOTHOTO Ta3a:

— nuameTtpom menee 1 200 mm 1\

— muametpom 1 200 mMm u Gonee 111

s TpaHCciOpTHpOBaHUS HE(YTH U HEPTETIPOTYKTOB:

— nuameTpom menee 700 Mmm 11

— nquametpom 700 MM u Gomee 111

Tabnuua 15 — 3nauenue korpduienTa 6e3omacHocTy o Marepuany Ki

XapakTepucTuka Tpyo Ki

Tepmuuecku ynpouHEHHbIE TPYOBI (3aKal€HHbIE U OTIYIIEHHbIE B TPyOe WM JIH-
CTE); U3 HU3KOJIETUPOBAHHOW CTaJIN, IPOKATHOM MO PEryJIUPYyEMOMY PEKUMY 1,34

[opsiuenaBieHHble (IO PEKAMY HOPMAIIM3AIMHN), TEPMHUYECKH YIPOUHEHHBIC
(3akaJIEHHBIE W OTMYIIEHHBIE B TPYO€ UITH JIUCTE), U3 HOPMAJIM30BAaHHOM CTaJH, U3

CTaJM, MPOKATaHHOM O PErYJIUPYEMOMY PEXHUMY 1,4

CrupalibHOIIOBHBIE U3 ropsYeKaTaHOW HU3KOJETHPOBAHHOM CTalli, CBAPEHHBIC B
TPH CJI0S, U IPSIMOIIOBHBIE SKCIIAaHIUPOBAHHBIE TPYObl U3 HOPMAJIM30BAaHHOM JIU-

CTOBOM CTaJli, CBAPEHHBIE IBYCTOPOHHUM ILIBOM JYyTOBBIM METOJIOM 1,47

[IpsiMolIOBHBIE SKCHAHIMPOBAHHBIE U CHUPAJIHHOLIOBHBIE M3 TOpSYEKaTaHOU
HU3KOJIETUPOBAHHOM M YIJIEPOAUCTOMN cTalu. becioBHbie TpyObI 1,55

Tabnuma 16 — Hexotopble XapakTepUCTUKU TPYO U3 pa3IUIHBIX MaTEPHAIIOB

Mapka cranu Tumn TpyObl 1 MaTepHran
14XTC, C1.20 ["opstueniaBieHHBIC U3 TOPSTYCKATAHBIX JIMCTOB
171C OKCHaHIMPOBAHHBIE U3 FOPSAYEKATaHBIX JINCTOB
171'1C OKCHaHIMPOBAaHHbIE U3 HOPMAJIM30BAaHHBIX JINCTOB
["opsiuennaBiieHHbIE U3 TOPSYEKATAHBIX JTMCTOB MM SKCIIAHAUPOBAHHbBIC U3
14I"2CAD
HOpPMaJIM30BaHHbIX JIUCTOB

Tabmuua 17 — 3nauenue korpdunrienTa HanExHocTH K,

. 3navyeHue ko3 duimenTa HanEKHOCTH Ky
VY CIIOBHBIN qHa-
J151s ra30mpoBOIOB B 3aBUCUMOCTH OT BHYT-
MeTp TpyOompo- permero nasrerns P, MITa Jis HedTenpoBo10B U
BOJIOB, MM P<55 55<P<75 | 7.5<P<10 HEPTENPOYKTOIPOBOIOB
500 u menee 1,100 1,100 1,100 1,100
600-1 000 1,100 1,100 1,155 1,100
1200 1,155 1,155 1,210 1,155
1 400 1,155 1,210 1,265
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Tabnuna 18 —DxBHUBajIeHTHAS IEPOXOBATOCTh K CTAIbHBIX TPYO

Marepuans! 1 BUJ TpyOBbI CocrostHue TpyOBI K, mm
0,01-0,02
BecioBHbIe cTanbHBIE TPYOBI Hogeble u uncteie Too0ld
ITocte HEeCKONBKUX JIET 0,15-03
JKCIUTyaTalluu 0,2
q 0,03-0,12
OBBIE U YNCTHIE —
0,05
C He3HaUYUTENIbHOU KOPPO3UEH mociie 0,1-0,2
CBapHble CTaIbHbIC OYHCTKH 0,15
TpyOBI 0,3-0,7
YMepeHHO 3ap:KaBiIeHHbIC 05
0,8-1,5
Crapsie 3ap)KaBICHHBIC —
CuiibHO 3apKaBJIEHHBIE WU C 2,0-4,0
OOJIBIIMMU OTIIOKEHUAMH 30

B unciurenu IMPUBCACHBI IMPCACIIbI U3MCHCHUA K, d B 3HAMCHATCJIC — €ro CpCaHcC

3HAa4YCHHUC.

Tabmuua 19 — JlonoHUTENBHBIN HAIOp B 3aBUCUMOCTH OT PACUETHOM MOJJa4l HACO-

COB CTaHIIMHU

ITomaua,
W 125 | 360 | 500 | 1250 | 2500 | 3600 | 5000 | 7000 | 10000 | 12000
Ah, M 25 30 35 40 45 50 55 60 80 100

Tabnuua 20 — TexHuueckue TaHHbIE HACOCHBIX arperaToB

Hacocer DNEeKTpOABUTATEIN
Jormyckae- Yactora
. Momr-
Ilomaya, | Hanop, | MbIil KaBUTa- Bpare-
Mapka 3 . KT Mapka HOCTb,
M9 M IIUOHHBII HUS,
kBT
3amnac 00/MUH
OCHOBHBIE arperaTsbl
HM 125-550 125 550 4 68 |VYkpamna-11-3/2 | 320 2 840
A3I1-500
HM 360-460 360 460 8 75 500 2970
AT-500
A3I1-630 630 2 980
HM 500-300 500 300 12 78
AP-500 500 2980
HM 1250-260 1250 260 20 84 CTHA-1250-2 1250 3 000
HM 2500-230 | 2500 230 32 g | CTA-2000-21 2500 13000
CTHA-2500-2 2500 3 000
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CTH-2500-2 | 2500 3000
HM 3600-230 | 3 600 230 40 87 CTI1-3200-2 3200 3000
HM 5000-210 | 5000 210 42 88 CTH-3200-2 3200 3000
HM 7000-210 | 7000 210 52 89 CTH-5000-2 5000 3000
HM 10000-210 | 10 000 210 65 89 CTH-6300-2 6 300 3000
HM 10000-210 | 12 500 194 89 87 CTH-8000-2 8 000 3000

[TonnopHsle arperatsl

8H/Is HM 360 600 28-42 3,9-6,5 79 | MA-36-51/6 100 960
14H/Ic H800 | 1260 | 33-42 5 84 | MA-36-61/6 160 960
HMII-2500-74 | 2500 74 7 85 | AC-118/44-6 800 1 000
HMII-3600-78 | 3 600 78 5,7 87 | AC-118/44-6 800 1 000
HMII-5000-115| 5 000 115 6 83 | CAH-15-39-6 | 1600 1 000
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