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I'’TIOCCAPUMA

ApmMmaTtypa — yCTpoWcTBa W JeTalu (KJIanaHbl, BEHTWJIU, BBIKIIOYATEIU
U T. I1.), HE BXOJSIINE B COCTaB OCHOBHOT'O 00OpPYAOBaHMUSI, HO 00ECIEYNBAIOIIUE €TO
HOpMaJlbHYIO0 pabotry. Paznmyator apmarypy TpyOONpOBOIHYIO, 3JIEKTPOTEXHUYE-
CKYIO, TICYHYIO U T. 1.

Baiinac — 0680, mapanienbHbIN NPSIMOMY y4acTKy TpyOONpoBOJa, C 3amop-
HOM WM peryiupyromeid TpyOOmpoBOJAHOW apMarypod WM mnpubopamu (Harp.,
CUETUMKAMU KUJKOCTU Ui ra3a). CayXUT IJis yIpaBICHUS! TEXHOJIOTMYECKUM TMPO-
[IECCOM NPU HEUCTPABHOCTU apMaTyphbl WK MPUOOPOB, YCTAHOBJICHHBIX HA MPSIMOM
TpyOOTpPOBOZIE, a TAKKEe MPHU HEOOXOAUMOCTH MX CPOYHON 3aMEHBI M3-3a HEUCITPaB-
HOCTHU 0€3 OCTAaHOBKHM TE€XHOJIOTHYECKOTO Tpoliecca.

I'azonepexkaunBaromuii arperatr (I'IIA) — TeXHOJIOrMYECKOE YCTPOMCTBO,
BKJIIOYArOIIee MpuBoJl (ra3oTypOuHHyto yctanoBky ['TY, nopmineBoii asurarens [1]]
160 snexTpoasuraTens JJ1) u HarHeTarenb (eHTpooexHbiid [IBH nmu oceroit OH),
NpeHa3HAYCHHBIN J1JI MOBBIIICHUS JaBJICHUS B MAarUCTPAIIbHOM T'a30TIPOBO/IE).

I'azonpoBoa-nmepeMblUYKa — ra3olnpoBO, COCIUHSIOMNA MEXAy coOoi Ma-
TUCTPAJIbHBIE Ta30MPOBO/IbI WJIH CUCTEMBI.

I'a3onpoBox MarucTpajbHbId — KOMIUIEKC MPOU3BOJICTBEHHBIX OOBEKTOB,
o0ecreYnBaroNUX TPAHCIIOPT MPUPOTHOTO WU TOMYTHOTO HE(PTSHOTO rasza, B COCTaB
KOTOPOM BXOJST OJHOHUTOYHBIN ra3onpoBOJ, KOMIPECCOPHBIC CTAHIIMHM, YCTAHOBKH
JOTIOJTHUTEIHHON MOATOTOBKY Ta3a (HarpuMmep, mepesl MOPCKUM TEePexoJIoM), ydacT-
KU C JIyIIMHTaMU, NEPEXO0/Ibl Y€PE3 BOJHBIE MPETPajbl, 3alI0pHasi apMaTypa, Kamepbl
npuéMa M 3alycka OYMCTHBIX YCTPOMCTB, ra3zopacripeneiuTelbHble CTaHIuHU, (a3o-
M3MEPHUTENBHBIE CTAHIIUH, CTAHIIMY OXJIAXKICHUS rasa.

I'a3onpoBoy MHOTOHMTOYHBINA — Ta30MPOBOJ, COCTOSIINN M3 HECKOJIBKHX
B3aMMOCBSI3aHHBIX MAPAJLIEIHHO YIOKEHHBIX TPYOOTIPOBOIOB.

I'a3onpoBoa MPOCTOH — Ta30MPOBOJ C MOCTOSIHHBIM JTMAMETPOM TpyoO, Oe3
OTBOJIOB K TMOIYTHBIM MOTpeOUTENSIM U 0€3 TOMOJHUTEIHLHOTO MpuéMa rasa 1o myTu
CJIEIOBAHMSL.

I'a3onpoBoa CJI05KHBIN — Ta30MPOBOJIE MOCTOSSHHBIM WJIM PA3JIMYHBIM JIAA-
METpPOM TpyO ¢ OTBOAAMHU K MOMYyTHBIM MOTPEOUTENSAM, C JOTOJTHUTENbHBIM TPUEMOM
ra3a, JyluHIaMu U NEPEMbIYKAMHU.

TI'osoBHas HedTenepexkayuBawmas cranuusa (I'HIIC) — xommiekc coopy-
YKEHUM, PacroyIOKeHHBIM B Hayajie MaruCTpaibHOrO HEPTEMPOBOAA WU €r0 OT/ACIIb-
HOTO 3KCIUTyaTallMOHHOTO YYacTKa U MPEeIHAa3HAYEHHbIN JIJI1 HAKOIUIEHUS U TIepeKay-
KU 0 TpyOOIIpoBOAYy HEPTH U HE(YTEIPOLYKTOB.



JlaBienne paGouee — HauOoublliee M30BITOYHOE AABICHUE, TP KOTOPOM
o0ecreynBaeTCsl MPOEKTHBIN PEKUM IKCILTyaTaI[Mi Ta30IPOBO/IA.

JoxumHas kommnpeccopHas cranumusa (JIKC) — kommpeccopnast craHuus,
YCTAHOBJICHHAsI HA BBIXOJI€ W3 IIPOMBICIIA U NPEAHA3HAYCHHAS JUIsSl MIOBBILICHUS JaB-
JIEHUs Ta3a A0 pabovyero AaBi€HUS B MAarMCTPajJIbHOM T'a30MPOBO/IE.

Komnpeccopnas cranums (KC) — xomIuiekc coopyKeHUW Tra3ompoBojia
(MarucTpanbHOro), MpeAHA3HAYEHHBIN 11 KOMIPUMUPOBAHMS Ta3a.

Ko puuuent ruapasianyeckoi 3(p(peKTUHBHOCTH ra3onpoBoAa — OTHOILLIE-
HUE TPOU3BOAUTEILHOCTH ra30MpOBO/Ia K €r0 pacu€THOM NPOMYCKHON CIIOCOOHOCTH.

Kox(ddumuent 3arpy3ku razonpoBojga — OTHOIIEHHE (PaKTHUYECKON MPOHU3-
BOJUTEIBLHOCTU K IPOEKTHON POU3BOUTEILHOCTH ra30MPOBOAA.

Kputnueckasi reMneparypa — HauOoJIbIas TeMIepaTypa, Ipu KOTOpOi ra3
HE MEPEXOUT B KUAKOE COCTOSHUE, KaK Obl BEJIMKO HU OBUIO JaBIICHUE.

Kputnueckoe naBjaeHue — npeaeiibHOE JABJICHHUE, IIPU KOTOPOM M MEHEE KO-
TOPOTO Ia3 HE MEPEXOAUT B KUAKOE COCTOSHME, KaK Obl HM HU3Ka Obla TeMIiepaTypa.

JIuHellHas1i YacTh MArucTPajJbHOr0 ra3onpoBoJa — y4aCTOK MarucTpalib-
HOI'0 Ta30MPOBOJA C 3alIOPHOU apMaTypoOu, C JyIIUHIAMU, C OTBOJAMH U NIEpEMbIUKa-
MU, 0€3 KOMIIPECCOPHBIX U Ta30pacipeeIUTEIbHbIX CTAHIIUH.

JIuneiinasi yacTh MaructpajibHoro Hedprenposoaa (JIY wiu JTYMH) — co-
BOKYITHOCTb YYaCTKOB HE(TENPOBOJa, COSAUHAIOMINX HeTenepeKaunBaroliue cTaH-
UM MEXAy coOoi OO0 ¢ MpUEMO-CIATOYHBIMU IMYHKTaMU M COOPYXEHHM, BXOIs-
IIUX B COCTaB HePTEIPOBO/Ia.

JlynuHr — pesepBHas HUTKa TPyOOMpoOBO/AA. YCTaHABIMUBAIOTCS, KaK MpaBH-
JIO, B Y4acTKax C IOBBIIIEHHbIM TPAHCIOPTOM HEPTH M Ta3a U YYacCTKAX C Y3KUM
JTUaMETPOM TPYO.

MarucTpajabHbIii HACOC — TUAPABIMYECKAs MalllMHA NpEeJIHA3HAYCHHAS IS
nepexkayuBanusg HehTH U HEPTEHIPOAYKTOB MO MATUCTPAIBHBIM, TEXHOJIOTUYECKUM
Y BCIIOMOTaTeIbHBIM TPYyOOITPOBOAM.

Marucrpanbibiii Hegrenposoa (MH) — enquHbIi UMYIIECTBEHHBIA MTPOU3-
BOJICTBEHHBIM KOMIUIEKC, COCTOSIIIMM W3 IIOJ3EMHBIX, MOJIBOJHBIX, HA3¢MHBIX H
HAJ3€MHBIX TPYOOIIPOBOJIOB M CBSI3aHHBIX C HMUMH HACOCHBIX CTaHIUH, XPaHUIIUII
He(DTU U JIPYTUX TEXHOJOTUYECKUX OOBEKTOB, MPEAHAZHAYCHHBIX JJIsi TPAHCIIOPTH-
POBKU HE(TH OT MYHKTOB €€ MPUEMKH 0 MYHKTOB CIAYM MOTPEOUTENIAM WM JIJIS Tie-
pEBaJIKA Ha APYTrOM BUJ TPAHCIIOPTA.

Manugoaba — HECKOIBKO TPyOONpPOBOJOB, OOBIYHO 3aKPEIJIEHHBIX Ha OJI-
HOM OCHOBAaHMH, PACCUMTAHHBIX HA BBICOKOE JABJIEHUE M COCIMHEHHBIX IO OIpene-
JIEHHOM cxeMe, M CHAOKEHHBIX HEOOXOAMMOM 3alIOPHON U UHOW apMaTypoOi.



Hamnop — ¢u3uueckast BeIMUrHa, BbIpaXKaroliasi yAeIbHY0, IPUXOIALIYIOCS
Ha €AMHMILY BECA, MEXaHUYECKYIO SHEPTUIO MIOTOKA KUAKOCTH B JAHHOW TOYKE.

HedrenpoBoa — coopyxeHue sl TPAaHCIOPTHUPOBKU He()TH miH HedTenpo-
IyKTOB. B coctaB HedTenpoBoia BXOAAT TPyOONPOBO/I, IEPEKAUNBAIOIINE HACOCHBIE
CTAaHLIUH, XPaHWJIMUILA.

OTHOCHUTEJBbHAA IUIOTHOCTh — 3TO OTHOLIEHHE IJIOTHOCTH ONPEAECIEHHOTO
ra3a K IJIOTHOCTH CTaHAAPTHOI'O BEIECTBA (BO3yXa) PH ONPENEIEHHBIX YCIOBHSIX.

Ileperon — cCOBOKymHOCTh HUTOK TPyOOIIPOBOJA, BKIIIOYAsl JYNHUHIU U TEpe-
MBIUKH MEXAY ABYMs mnocienoBareinbHO pacnosiokeHHbiMu HIIC mnm mexny HIIC
Y KOHEYHBIM ITYHKTOM JOCTaBKH.

IMoanmopHbIi HACOC — TUIpaBIMYECKass MalIMHA JUJIS CO3aHUs HEOOXOIUMO-
ro Ha BXOJI€ OCHOBHOI'O Hacoca Haropa, 00ecreynBaroero ero 0eCKaBUTaMOHHYIO
pabory.

IMommaxk — HeycToiluMBasi paboTa KOMIIpeccopa, BEHTUJISITOpa WM Hacoca,
XapakTepusyemasi pe3KuMHU KosieOaHUsIMH HAopa U pacxo/ia MepeKauruBaeMon Cpeibl.

IIpon3BoAUTEJIBHOCTL MATHCTPAJIBLHOIO Ia30lIPOBOAA (BajloBasi) — KOJIU-
4yecTBa rasza, TPaHCIOPTHPYEMOI'O IO Tra30IpoBOY 3a pacy€THBIM nepuoj (rof, ce-
30H, KBapTasl, MECSII, CyTKH).

IMpome:xxkyTounas HeprenepekaunBawmas cranuus (ITHIIC) — nedrene-
peKadnBaronias CTaHUUs, OCYIIECTBIISAIONIAs [TOBBILICHHUE JABJICHHS NTEPEKauYnBaeMOn
’KHJIKOCTH B MarucTpajbHOM He(TenpoBoe.

IIponyckHasi cmocoOHOCTH ra3onpoBoa — pacuyETHOE KOJIMUYECTBO rasa, Ko-
TOPOE MOXET MPOIYCTUTh T'a30MPOBOJ B €IMHUILY BPEMEHU IIPU 3aJaHHBIX MapaMeT-
pax M yCTaHOBUBLIEMCS PEXXMME MOTOKA ras3a.

Pacxon — ¢usnueckas BeIMUMHA, BbIpaXkarollas KOJUYECTBO KUAKOCTU WIIU
rasa, IIpoOTEKAIOLICH Yepe3 NONEPEYHOE CEUCHUE IIOTOKA 33 €IUHUILY BPEMEHHU.

Pacxon raza — o0bpE€M rasa, npomiemero 4yepe3 nonepevyHoe ceyeHue Tpyoo-
IIPOBOJIA 34 €JMHNUILY BPEMEHH, NPUBEAEHHBIN K CTAHAAPTHBIM YCIIOBHSIM.

PacuéTHoe naBjieHHe — MaKCUMaJIbHOE U30BITOYHOE J1aBJIEHUE B T'a30I11POBO-
Jie, Ha KOTOpOE NMPOU3BOJAUTCS pacd€éT Ha MPOYHOCTh NPU OOOCHOBAHHMU OCHOBHBIX
pa3MepoB.

PesepByapHblii MapK — KOMIIIEKC B3aMMOCBSI3aHHBIX OTACJIBHBIX WU IPYIII
pe3epByapoB I XpaHEHUs, HAKOIUICHUS U YUETA )KUIKUX ITPOJTYKTOB.



BBEJAEHUE

HoBbie ycrmoBUS CTpOMTENBCTBA W IKCIUTyaTallAMU  TPYOOIPOBOJIOB
U TIO/IJIepKaHNEe Ha BBICOKOM YpPOBHE TpeOOBaHUN K KaueCTBY MX MPOCKTHUPOBAHMUS
TpeOYyIOT OT TPOCKTHUPOBIIMKOB YBEPEHHBIX 3HAHWH ¥ HABBIKOB, CBSI3aHHBIX
C KIACCHYECKHMMH METOJaMH pacuéTa YYacTKOB MAruUCTPalIbHBIX Ta30- W
HedTenporomoB [1].

JlaHHBIE METOJMYECKHE YKa3aHUs MPeIHAa3HAYCHBI ISl BBITOJHEHHS KypCO-
BOTO MPOEKTUPOBAHUS B paMKaX AUCIUIUTHHBI « [IpoekTupoBanue razoHeTepoBoO-
JIOB» CTYJCHTaMH HampaBlieHUs noarotoBku «Hedrerazosoe merno.

CopepxaHue yKazaHW COOTBETCTBYET paldodeil mporpamme JUCLUIUIMHBI
U COJICPKUT TPeOOBAHMS K COJIEPKAHUIO U O(POPMIICHUIO MPOEKTA, 3aJIaHUsI U UCXO/I-
HbIE JIaHHBIE JJI1 IPOEKTUPOBAaHUS yyacTKa MarucTpalbHOIO ra3o- U HeTenpoBoja,
METOJMKHU UX pacy€ra, peKOMEHAlUHU B YAaCTH BbIOOpA JINTEPATYpPhL, a TAKKE 3HAUU-
TEJBbHYIO YacTh HEOOXOUMBIX JIJIsl IPOEKTUPOBAHUS CIIPABOYHBIX MATEPUAJIOB.

BeimonHenue u ycnemrHas 3amura paOOThl MO3BOJSIOT CTYIAEHTY IHOJYYUTh
JIOIYCK K AK3aMeHy o quciuminHe «IIpoekTrupoBaHue ra3oHe(TEIpOBOI0BY.



1.TPEBOBAHUSA K COAEPX KAHUIO U O®OPMJIEHUIO IMPOEKTA
1.1 Conepxanne nmpoexkTa

[IpumepHOE conepkanue mpoekTa npeacrasieHo B [Ipunoxennn 1. B 00s13a-
TEJIBHOM MOPsSAKE padoTa JOJKHA UMETh TEOPETHUYECKYIO YacThb U CONMPOBOXKAATHCS
rpadudeckum mMatepuaiom (oauH JucT hopmara Al).

VcTouHuKH, peKOMEHIYEeMblE€ K HCIIOJIb30BAHHUIO B pabOTE HaJ MPOEKTOM,
npeacTasieHsl B [Ipunoxenun 2.

1.2 IIpaBuna odopmiieHust

Pabota (noscuuTenpHas 3anucka u €€ rpaduyeckasi 4acTb) J10JKHA ObITh BbI-
MIOJIHEHA B COOTBETCTBUHU C TpeOoBaHUAMU [2, 3, 4] 1 ACUCTBYIOITUMHU TPEOOBAHUSIMU
k ECK/I.

[TosicuuTenbHas 3anucka BeIMoONHAETCS B pegakrope Microsoft Word. [Jomyc-
KaloTCs HE3HAYUTEIIbHBIC UCTIPABICHHS MACTON Y€PHOTO I[BETA.

OO0BEM paboThl OJKEH COCTOATh HEe MeHee yeM M3 30 MOJIHBIX CTpaHUIL
dbopmata A4.

Hanuume copep:kanust 1 HyMepaluu CTpaHUI] — 0053aTeIbHO.

bubnmorpaduyecknii CIMCOK JOKEH COAEePKaTh HE MEHEE MIECTH UCTOYHUKOB.

Xoa peuieHusl pacluchiBaeTCd MaKCUMAJIbHO MOAPOOHO UM B COOTBETCTBUU
¢ TpeboBaHUsIMHU [2].

PaboTel, He oTBeUarolIe BbIIIENEPEUUCIECHHBIM TPEOOBaHUAM, Ha IIPOBEPKY
HE MPUHUMAIOTCSI.

2. 3AJAHHUE. UCXO/JAHBbIE JIAHHBIE

Tema paGoThl W UCXOJAHBIC JaHHBIC HA3HAYAIOTCS MpernojaBaTesieM. 3aaaueit
MIPOEKTUPOBAHUS SIBJISIETCS BBITIOJHUTH PAcuéT ydacTKa MaruCTPaIbHOTO Ta30mpoBOja
WM HeTenmpoBoa B coorBeTcTBUM ¢ [Ipunoxenunem 2. ['paduueckas gacTh KypcoBOro
IIPOEKTa JIOJDKHA COJIepKaTh oAuH JUCT hopmara Al, ohopMIICHHBIE B COOTBETCTBHH C
neiicrpyrommmMu TpedoBanusiMu Kk ECKJI u metoauueckumu ykazanusimu [2, 3, 4].

Ucxonnwie nanHbie kK pacuéry mo teme «lIpoekTupoBaHue ydacTKa Maru-
CTPaJIbHOTO Ta30IIPOBOJIAN:

— TO/10Basi IPOU3BOAUTENHLHOCTD, O, MIIP. M>/TO;

— abcourroTHOE pabouee JaBiieHue B razonpooje, P, MIla;

— abcoimrotHoe gaBieHue Ha Bxoje I KC, Pi, MIla;



— TeMrieparypa raza Ha Bxoze ['KC, 71, K;

— IPOTSHKEHHOCTH y4acTKa ra3onpoBoja, L, KM;

— CPEAHETO/I0BAs TEMIIEpaTypa OKpyxkaromero Bozayxa B paitone [I'KC, £ s0s01, K;

— CpeIIHero/I0oBas TeMIiepatypa okpysxaromiero Bo3ayxa KC , £ s, K;

— cpeaHerojioBas Temiepartypa rpynta B paiione ['KC, 1, °C;

— cpellHeroIoBas temneparypa rpyHra B paone KC, #2, °C;

— BbICOTa pacnojioxkeHus Haja ypoBHeMm mopst ['KC, A1, m;

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

— COCTaB TPAHCIOPTUPYEMOTro Ta3za (1o o0séMy), %;

— BUJ ¥ IPOTSHKEHHOCTH TMEPECEKaeMOM perpaibl.

Ucxonubie naHHbIe K pacuéry mo teme «lIpoexkThpoBaHue ydacTka Maru-
CTpaJIbHOTO HEe(PTEPOBOIaY:

— AnMHa TpyOomnpoBoaa L, Kum;

— 00BEM TOZI0BOI mepekauku, G, T/TO;

— nmotHOCTH HedTn pu 20°C, P20, KI/M’;

— KMHEeMaTHuecKkas BA3KocTh HedT npu 20°C, vao, M/c;

— KuHemaTuueckas Ba3kocth mipu 0°C, vo, m2/c;
— MUHUMAJIbHAS TEMIIEPATYPa SKCILTy aTalluy ,°C;

— MaKcHUMaJlbHas TeMIieparypa rpyHTa £ min
o .

b b

— MUHMMaJbHas TeMIepaTypa rpyHra, ™",

o .

> C)

ep
— 3HaYEHUS] HUBEITUPHBIX OTMETOK TPACCHI TPYyOOTIPOBOA.
[Tpumep odopmienus rpaduueckoit yactu padotsl (Ha Temy «IIpoexTupona-
HHUE yJacTKa MarucTpaabHOTO He(hTEMPOBOIay) MPEACTaBICH Ha PUCYHKE 1.

Heobxonumas cripaBouHass uHpopManus JUisi KypCOBOTO MPOEKTUPOBAHUS

npeacTasiieHa B [Ipunoxenun 2.
3. PACUET YYACTKA MATUCTPAJIBHOI'O I'A30ITPOBOJIA

Pacuér yyacTka MarucTpajabHOTO Ira3onpoBOJia CBOAUTCSA K MOCIEN0BATEb-
HOMY PELICHMIO CIEAYIOLIUX 3a1ay:

— ONpeEIeHNE OCHOBHBIX (DPU3NYECKUX CBOIMCTB NEPEKAYMBAEMOTI0 I'a3a;

— BBIOODP TPYO U pacy€T TOJNIIUHBI,

— pacy€T NbLICYJIOBUTENEH KOMIIPECCOPHOM CTAHLINH;

— pacy€T KOMITPECCOPHOU CTaHLINHU;

— pacu€t ABO rasza Ha KOMIPECCOPHOM CTAHIINH;

— pacy€T JIMHEMHOT0 y4acTKa MEXKy KOMIIPECCOPHBIMU CTAHLIUSIMMU.

[TocTpoeHne TEXHOJOTMYECKOM CXEMbI MaruCTPaJIbHOTO Ira30lpoBO/Ia HEOO-
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XOJIMMO TIPOBOJUTH B COOTBETCTBUM C PEKOMEHIALUSAMH [2, 4].
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HeTenpoBoIa»



3.1 OnpenesieHue OCHOBHBIX (U3MYECKHUX CBOIICTB NEepPeKAYNBAEMOro ra3a

[Ipu BBIMOJHEHUM JTAHHOTO pa3jieja PEKOMEHIYETCS UCIOIb30BaTh PacyeT-

HYIO METOJIUKY, MIPEUIOKEHHYIO B [5]. B manHOM pa3zjerne HeoO6X0oauMo OnpeIeuTh:

Trac

rac

Trac

rae

— MOJIEKYJIIPHYIO MacCy CMECHU I'a30B Mcu, KI/KMOJIb;

— IJIOTHOCTB Ta30BOi CMECH NpM CTAHAAPTHBIX YCIOBUAX Pem, KI/CT. M;
— IJIOTHOCTH CMECH ITPH HOPMAJIbHBIX YCIOBHAX Pr, KI/H. M’;

— OTHOCHUTENBHYIO IUIOTHOCTB I'a3a 10 BO3AYyXY, A;

— IICEBIO-KPUTHUYECKYIO TeMneparypy rasa Im, K;

— IICEBJO - KPUTHYECKOE AaBieHue raza Pue, Mlla.

Monekymnsipaast Macca cMecH 1a30B Mcy, KT/KMOJTb

MCMIZX[.M“ (1)
Xi — MoJsipHasi KOHIIEHTpAIUs -0 KOMIIOHEHTa B CMECH, JIOJIU €AMHUIIbI;
M; — MonekymsipHas Macca i-ro KOMIIOHEHTa B CMECH, KI/KMOJIb.

[110THOCTB Ta30BOi CMECH MPHU CTAHAAPTHBIX YCIOBUSX Pem , KT/CT. M°

pcm = M(ZW (2)
24,046
[110THOCTH CMeCH IIPU HOPMAJIBHBIX YCIOBHSX Py , KI/H. M°
Pem = M o 3
24,046 3)
OTHocHTeNbHAs INIOTHOCTD ra3a Mo BO3AyXy, A
A — pCT
1,206 ° 4)
[IceBnokpuTnyeckas TeMiepaTypayrasa 7; 5 K
t Pi
)
TnK = X - T )
Txpi — KpUTHUECKAS TEMIIEPATypPa i-r0 KOMIIOHEHTA rasa, K.
Ornpenenyum NceBAOKPUTHUECKOE APBIECHNC Ia3a P, Mlla,
i kpi
(6)

Pm( = X P 5
Pipi — XpuTHUECKOE NaBieHuE i-ro KoMIoHeHTa rasza, MIla.

Onpenenenue HU3MIEH TEIJIOTHI CTOPAHMS Ta30BOM CMeCH Q” MJDx/er. M
HY .

0.~ Z;IX,» -q, 7)

{ni — HA3LIAA TCIIJIOTA CIrOpaHUs I-T0O KOMIIOHEHTA rasa, MI[}K/CT. M3.

3.2 Bo10op TpyO M pacyéT TOJNIIMHBI

11



VYcnoBHBIN AuameTp Uit IMHEHHOM YacTu TpyOOnpoBoia MOJOMPAIOT UCXO-
Il U3 €ro 3aJaHHOW MPOU3BOAUTENBHOCTHU. Jlajee, B 3aBUCUMOCTH OT YCJIOBHOI'O
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IaMeTpa U AaBiieHus B rasomnposoje nmo TY 14-3-1138-82 monbuparot Mapky cranu

JUTSL U3TOTOBJIEHUS TPYO U ONpEENsIoT e€ CBOMCTBa:

rac

— BPEMEHHOE COIIPOTUBJIEHUE Pa3pbIBY Gsp, Mlla;
— Ipeneit TeKkydectu or, Mlla;
— kK03GPULIMEHT HAIEKHOCTH 10 MaTepuany K.
TonmHa creHku TpyOorpoBoaa 6, MM
n-P-D
= —, 8
2-(R,+n-P) (8)

n — ko3 puireHT Haa&KHOCTU 0 Harpy3Ke U BHYTpeHHEMY pabodyemy /1aB-

0

JeHuto B Tpyoomnpoose, n = 1,10;

rac

P — paGouee naBnenue B Tpyoomnposoae, Mlla;
Dy — HapyXKHBII AMaMeTp TpyOONmpoBOaa, MM;

R1—pacuérHoe comportusiieHue pactskeHuto, Mlla
R - m

Ri = 9)

)

K, K

R _ HopMaTHBHOE COIPOTHBIICHHE PACTSDKEHHIO MeTauia Tpy6sl, MITa;
K1 — xoadunment Haa&KHOCTH TTO MaTtepuaty TpyOosl, Ki=1,4;

K. — xoaddunivenT Hag&xHOCTH 10 Ha3HaYeHuto TpydonpoBoaa, Ky, =1 ,05.
[TomydeHHY0 pacu€THYIO TOJIIMHY CTECHKH TPYOONPOBOJA OKPYIJIIEM JI0

ommkaifiiero Oosblero 3HadeHus, npeaycMorpeHHoro TY 14-3-1464-82. lanee

OTIPEIENISIIOT BHYTPEHHUM TuaMeTp TpybomnpoBoja, d, MM

d=Dy,—2"04. (10)
3.3 PacuéTt nbLieysoBUTE € KOMIIPECCOPHOM CTAHIIUN

MapKa INbUICYJTOBUTCIIA JJIA OYMCTKH ra3a Ha KOMHpeCCOpHOﬁ CTaHIIKMU IIOO-

6I/IpaeTC$I B 3aBUCHUMOCTH OT pa6oqer0 AaBJICHUA U IIPOU3BOIUTCIBHOCTH Y44aCTKa I'a-

30IIPOBOJIa C YYETOM TOIO, YTO COACPKAHUE MEXAHMYECKHX NpPHMECEH B Ta3e He

AOJIDKHO IIPCBLIIIATH 5 MF/M3.

rac

[IpomycKHas CIOCOOGHOCT OTHOTO MBLIEYIOBUTENS (), , MITH. CT. M°/CYT.

q
-, 11
Oq - (1T)

¢ — KOJIMYCCTBO I'a3da 1ICpc IbIJICYJIOBUTCIICM, MIIH. CT. M3/CYT.;

n — KOJIM4YCCTBO HBIHCYHOBHTeHeﬁ.

KonnuectBo rasza MePea MbUICYJIOBUTCIICEM ¢, MIIH. CT. M3/ CYyT.
010’
q = ’
365-K,,-K,, - K,

(12)



rie  Kpo — KoadhdurmeHT pacuéTHON 00eCIIeYeHHOCTH Ta30CHA0KEHHUS TOTPEONTENeH;
Kpo=0,95;
Kom — k0o pduiment skcrpemManbHbIX Temneparyp; Kom = 0,98;
Ko — xoaduruent HanéxHocTu razonpoojaa; K = 0,98.

Jlaee HEOOXOUMO TIPOBEPUTH HE BBHIXOJIUT HATPY3Ka Ha BCE MBLICYIOBUTEIH
3a TPaHUIy MUHUMAaJIbHON MPOU3BOAUTEILHOCTH, B TOM YHUCIE U IIPU OJJHOM OTKIIIO-
YEHHOM, U OTIPEJICTUTh JIaBJICHUE HAa BXOJI€ B MbUICYJIOBUTEIIb.

JlaBieHne Ha BXOJI€ B MbUICYJIOBUTENH, Psc, MIla

Psc = P1 — 0Pex, (13)
rae  Pi1— naBiieHME B KOHIIE JIMHEMHOrO yyactka, MlIIa;

OP¢« — moTepu naBieHus Ha Bxoje, MIla.
3.4 PacyéT KOMIPEeCCOPHOM CTAHLMU

JI1s1 yCTAaHOBKHM B LIEX€ KOMIIPECCOPHOM CTaHUMU Ta30NEepEeKaYnBAIOIIME ar-
perarbl MoJ0MPAIOT B 3aBUCUMOCTH OT pabouero AaBieHus. B pacuére ncnonb3yror-
Csl CIIEAYIOIUE XapaKTePUCTHUKU BEIOPAHHOT'O HAarHETaTels:

— THI LEHTPOOEKHOTO HarHeTaTess (MIOJIHOHATIOPHBIN MIJIM HEMOJTHOHATIOPHBIN);
— K.ILJI. IPUBO/Ia B CTAHIIMOHHBIX YCIIOBUSX, 1), , %0;

— HOMHUHAJIbHASI 9aCTOTa BPAIEHUS CUIIOBOU TYPOUHBI, 71, 00./MHH.;

— KOMMeEpUYecKasi pOU3BOJIUTENbHOCTh HarHeTatens npu 20°C u 1aBieHUn
0,1013 MIla, Qu, MITH. cT. M’/ CyT.;

— CTEIEHb C)KATHUSI HAarHETaTeNs, €;

— MOJUTPONUYECKUN K.11.JI. HATHETATENA, MNnos, Yo.
KonunuectBo pabouux ['TIA B cTynenu nexa, n

Ky

n=__ (14)
0,

rje Oy — IPOM3BOTUTENHLHOCTS KOMIIPECCOPHOTO 1IEXA, MITH. CT. M°/CYT.;

On — KoMMepUecKas TIPOU3BOANTETFHOCTh HATHETATENS, MITH. CT. M/ CyT.

[Tomyyennoe konuuectBo pabouux ['TIA B cTyneHu 1exa oKpyristoT B 00JIb-
1IyI0 CTOPOHY U Ha3HAYarOT KOJUYECTBO PE3E€PBHBIX arperaros.

Jlanee onpenensitoT pabouyro MPOU3BOAUTEIHLHOCTD HarHeTaTeNs Ok, MITH. CT.
M/CYT.

0 == (15)
K
n
rIe 1 — YHCJIO0 pabOUYnX ra3onepeKauyrnBaroIIuX arperaTos.



Temmeparypy rasa Ha BXoJ€ B KOMIPECCOPHBIN 1eX Ts, K, mpupaBHUBaIOT
K TeMIlepaType B KoHIIe y4yacTka razonposoaa 71, K. lanee onpenensitor koadduru-

CHT C)KMMACMOCTH I'a3a IIpH IMapaMeTpax Ha BXOAC B HAIrHCTATCJIb, ch
0,0241- P

z =1 ——— =, (16)
T

rjie Py — ipuBenénnoe nasnenue, Mlla;
T — TeMIIepaTypHbIN KO3 (HULIUEHT.
ITpuBenénnoe nasienue Pnp, MIla

P"P P@c
= (17)
P,
TemneparypHsiii KO3HPUITUEHT T
_ 2
T—1—1,68'Tnp+0,78'Tn +0,0107 -7, (18)
rae Ty — npuBeaéHHas Temneparypa, K
L _I,
=7 (19)
Kp
["a3oBas nocrosiHHasg kKoMnpuMupyemoro raza R, Jhx/kr-K
R
R= °
= (20)
rne  Rs—ra3oBas mOCTOSIHHAs KOMIpUMUpyemoro rasa, JHx/xr-K;
A — OTHOCHTEIIbHAS TUIOTHOCTH 110 BO3AYXY.
[110THOCTB I'a3a B YCIOBHUAX BXOJA B HATHETATENb Yec, KI/M’
Voo = 6
_P 107 21)

c

Z@C ) T@C ’ R
OO0BEMHAsT TTPOU3BOJAMTEIBFHOCTh HArHeTaTelss IpHu mapameTrpax Bxoma (os,

M>/MUH.

Q06 B 0924 . QK . ch .Tec (22)

P

6c
3agaéMmcs 4acTOTOM BpallleHus poTopa HarHerarens = 5 185 00./muH.

[IpuBenénHas 00BEMHAS TPOU3BOAUTENLHOCTE Onp, M°/MUH.

Q0 =0 .nH’ (23)



np 06
n

rle  nx— HOMUHaJbHAs 4YacTOTa BPAIEHMsI CUIOBOM TypOuHBI, 00./MUH.;
n — IPUHSATAs 4YacTOTOM BpallleHUs pOoTopa Harueraress, 00./MUH.

n
ITpuBen€nHas yactora BpalleHus poTopa, {——’
n

H np



[ ]
'y %ok, R,I[T],

_ : (24)
|_nH an nH Z@c ) R 'Tsc

TN€  Znp — NPUBEAEHHBIN KOIPDUIIMEHT CKIMACMOCTH;
Rup — npuBei€HHAsA ra30Basi MOCTOsSIHHASA, KI-M/KT-K;
[T4]np — ipuBeAEHHAS TeMIepaTypa HarHeTanus, K;
R — ra3oBas nmoctostHHas1, Kr-M/KT-K.
Jlaee mo MpUBENEHHON XapaKTEPHUCTUKE HArHETaTeNs OMPEESIOT CTEIICHb

CoKaTusl ra3a € U MOJUTPONUYECKUAN K.I1.JT Mnox.
BHyTpeHHs1s1 MOIIIHOCTE, OoTpebiisemMas Harueratenem N;, KBt

3
N vt n (25)

i 6c JE— | JR— |

R
L .10

{Ni—‘
riae |_— | — otHOCHTeNBbHAS BHYTPEHHss MOIIHOCTb HarHeTares, KB1/(kr/m’).
i

by

MotHocTh Ha My(dTe npuBoaa N, kBt

N=__ '
0395 : nmex ’

rae Nuex — Mexannueckui KII/] nmpuBona.

(26)

Jlanee mpoBepslOT yCIOBHE YIAIEHHOCTU peXuMa pabOThl HarHerareist OT

I'paHUIBI IIOMIIAJKA

(Q 10™)> 11, (27)

0, }
rje (—2-) — rpaueHT yIajiéHHOCTH PEeKUMA

0, |
©Q /10™)=0 ;o (28)

rae an — MUHHUMAaJIbHOE 3HaU€HHUE MPUBEAEHHON 00bEMHOM MPOU3BOAUTEIIHHO-

CTH, B34TO€ U3 NPUBENEHHON XapaKTEPUCTHKH, M /MHH.
IIpu oTcyTcTBHM NIOMITaKa IPOBEPSETCS YCIOBUE PACIIOIaracéMoOu MOITHOCTH

N< N, (29)

N
rae " — HOMUHAJbHAs MOITHOCTH, KBT.

PaecnonaraeMa;I momHocTh I'TIA _ »
N f , KBT

p_ — ”\
Ng=N"K 1k T



(30) |
e e H 06 y /

| :
L T, ) 0,013

rie  Ku — kod3hPUIMeHT, yYUTHIBAIOMNUNA JOMYCK U TEXHUYECKOE COCTOSHUE ra-

30TypOMHHOM ycTaHoBKH, Ky = 0,92;



Ko — K02 P GUITHEHT, YINTHIBAIONINN BIUSHUAE MTPOTUBOOOICIMHEHUE CHCTE-
MBI, Koo = 1;

Ky — xoappuruenT, yauThiBaronuii BIusHUE CUCTEMBI yTuiu3nu, Ky = 0,99;

K: — xoaduieHT, yuuThIBaIOMIMI BIUSHUE TEMIIEPATypPhl HAPY>KHOTO BO3-
nyxa, Ki=2,8;

T; — HOMUHAJbHAs TEMIIEPATYPa BO3AyXa Ha BXOJE B ra30TypOMHHYIO yCTa-
HOBKY, K;

Pam — pacuéTHOE naBieHne HapyKHOTO Bo3ayxa, Mlla;

T3 — pacuérHas Temneparypa, K,

T3=Ta+ 8T, €2y

rae T — cpenHEerofoBasl TEMIIEpATypa OKPYKAUIErO BOo3AyXa, K;

07T, — mompaBKa HA U3MEHYMBOCTh KIMMATHYECKUX MApaMETPOB U MECTHBIM
MOJIOTPeB Hapy>kHOTo Bo3ayxa Ha Bxoje ['TIA; 67, =5 K.

Janee mpoBepsIoT yciaoBrue HopMaabHOU padoTsl ['TIA

N<N" <1,15-N". (32)
JlaBnenue Haruetanus Pesux, Mlla,
Psyix = Psc - €. (33)
TemmepaTypa rasa Ha BLIXO/E U3 HarHeTarens Teux, K,
Tovix = Toc + AT@blx, (34)
e ATsux— MOBBIIICHUE TEMIICPATYPhI ra3a Mpu KOMIPUMUPOBaHUH, K,
0,235
ATsux = Tec‘( € Thea 1) (35)
Pacxo/1 TOIINBHOTO Ta3a ¢me, THIC.CT.M>/4
g =¢" ,(0,75.N +025 T - P, \, (36)
me me | — w — m— | |
. N T, 0,013
TAC g, — HOMHHAJIBHBIA PacXoJ] TOIUIMBHOTO Ia3a, TBIC.CT.M>/4
860 - N
nlz-lz = ”—e ’ 37
q T'l " Qp . 103 ( )
rac

M, — HOMUHAIBHBIH Y dexTuBHbi k... ['TY;

3

b

Q! — Hu3MIas TEmI0Ta CropaHus TOILIMBHOIO rasa, KKaj/CT.M

OF =17 9874 xxan/cT.M’.

AHaJOrMYHO PACCYUTHIBAIOTCS KAK/IbIM Ia30IIEPEKAYMBAIOIINI arperar B IpyTi-
I1€, YCTAHOBJICHHBIN HA KOMIIPECCOPHOM CTaHIUHU.

3.5 Pacuér ABO rasza Ha KOMIIPeCCOPHOM CTAHIMHU



Tpebyemoe konuuectBo ABO raza n



n= K 'ecp'Faeo’

Hn

rie QO — KOJIMYECTBO TEILIA, MIEpe/laBaeéMoe B armapaT BO3AYIIHOTO OXJIaXICHUS
OT rasa K BO3/1yXy U3 ypaBHEHHUs TeIUioBoro Oanaxca, kBT;

Kin — xodduimenT Tteronepeaadn, OTHECEHHBIM K TMOJTHOW MOBEPXHOCTHU
opeOpéHHoi TpyOBbl ¢ yuéTom 3arpssHenmif, Br/M>K, (00BIYHO NPUHMMAIOT
Kun =20 Br/M*K);

0cp — cpenHuii TeMrepaTypHbIi Hanop, K;

Faso — TIONHAS TIOBEPXHOCTH OpeOpéHHoi TpyOs ABO, M.

KonunuecTBo Temna, mepegaBaeMoe B almapar BO3AYIIHOTO OXJIAXIEHUS OT
ra3a K BO3/lyXy U3 ypaBHEHUs TEIJIOBOTo OanaHca, Onp, KBT,

Op=G-Cp-(T1 - T7), (39)
rae G — pacxon rasa uyepe3 ABO, kr/4,

Cp — cpenHsis n3o0apHas TeII0EMKOCTh Ta3a, KKkan/Kr-K;

T1 — Temniepatypa rasza Ha Bxoae ABO, K;

T> — Temniepatypa rasza Ha Beixone ABO, K.

Pacxon raza uepe3 ABO G, kr/y,

_ '
G—pcm‘ QK Jig) (40)
rae Pem — INIOTHOCTH I'a3da IPHU CTaHAAPTHBIX YCIOBUAX, KI/CT. M3,

!
QK r — HPOU3BOAUTCIIBHOCTE KOMIIPECCOPHOTO 1I€Xa, MHH.CT.MS/‘I.

Cpennsis n3o6apHas TermioéMKocTh raza Cp, Kkay/kr-K
Cp=1,695+1,838-107 - Tep + 1,96 - 10° -

(Psblx - 0’1)
3 ’ (41)
T,
rae Tep — cpennsisi Temneparypa raza Ha KC, K,
T +T,
T ccp — ’ (42)
2
rae 11— Ttemneparypa raza Ha Bxoqe ABO, K;
T> — Temniepatypa rasza Ha Beixone ABO, K,
Tn=T3+ (10+15), (43)
rne 13— daxkTudeckas Temmneparypa Bo3ayxa, K,
T3=Ta+ 06T, (44)

rae  Ta— cpeaHerooBas TeMneparypa OKpyKaroliero Bo3ayxa, K;
07« — TemniepaTypHas nomnpaska, 07« =5 K.
Cpenuuii TemnepaTypHbIid Harmop Oep, K,
Ocp =0 - €n, (45)



rie 0 —cpennuii norapudpmMuyueckuii remneparypusiii Hanop K;



€At — TIOTIPABOYHBIA KOA(P(GUIIUECHT OMpPEAeIIeMbIi B 3aBUCUMOCTH OT BCIIO-
MOTraTeIbHBIX BEJUYUH P U R.

In_ '’ (46)

rae 01 — TeMniepaTypHbIi HaMOp Ha BXojI¢ anmapara, K;
02 — TemnepaTypHbIii Harop Ha BbIXOJIe amnmnapara, K.
TemnepatypHbiii Hanop Ha Bxo/ie amnmapara 01, K

6, -0
0= o 47)
0,
01=T1—1, (48)
rae r — TeMrieparypa Bo3ayxa Ha Bxoae ABO, K,
L=t + Ato - ka, (49)

rae t1 — TeMrieparypa Bo3ayxa Ha Bbixone ABO, K,

Ato — MOBBILIICHUE TEMIIEPATYPhI BO3/LyXa MPU HOPMAJIbHBIX yCJIOBUSIX, K;

kat — TIOTIpaBOYHBIN KO3 (GUIIUEHT, 3aBUCAIINNA OT BBICOTHI MECTHOCTH HaJl
YPOBHEM MOPSI U TEMIIEPATYPhI OKPY>KAIOIIETO BO3AyXa.

[ToBbIIIEHUE TEMIIEPATYPBI BO3yXa MPU HOPMAJIbHBIX yCI0BUsIX Ato, K,

Ato = 0,
1,211-m-n-K,, ’
-V

(50)

rae (O — KOJINYECTBO MEPEIaBAEMOTO B anmapare Temia, KBT;

m — opueHTupoBo4YHOE uncio ABO raza, mr.;

1 — KOJIMYECTBO BEHTUWJISITOPOB B ammapare, B 3aBUCUMOCTH OT THIIA ariapara
U JUIMHBI TPYO, IIT.;

Koe — K03 ULIMEHT, YIUTHIBAIONINI KOJIMYECTBO XKAII03U B anmnapare (mpu
OTCYTCTBUH KaJk03U pUHUMaEM Ky = 1);

v — 00BEMHBII PACX0]] BO3AyXa Yepe3 OJMH BEHTHIISTOP, M°/C.

TemneparypHblii Hanop Ha BeIXOJE anmnapara 02, K,

0=T2— 1. (51)
[TonrpaBouHBIN KO3 GUIIUEHT TSI ONIPEACTICHUS Ar R
R=_"'_". (52)
L—
[TonmpaBouHBII KOADPUIUEHT 7151 ONpeAeIICHUs Ear P
t,—t
p=2 1. (53)

Tl_tl



[Tocne nmomydenust pacu€THoro 3HadeHus: koiauuectsa ABO ero okpyristor
B OOJIBIITYIO CTOPOHY.



Tac

rac

rac

rac

Tac

3.6 PacuyéT JIMHEHHOr0 y4acTKa MeKIy KOMIIPECCOPHBIMH CTAHIIMSMU

Koneunoe nasnenue B razonposone Px, MIla

p=|pP AMZ-T, o (54)
¢ " 105,087 d° ’

P, — navansHOe naBnenue B razonpooje, Mlla;

A — oTHOCHUTENBHAS IIJIOTHOCTH r'a3a Mo BO3AYXY;

A — K03 HUIMEHT TUAPABINYECKOTO COMMPOTUBIICHUS Ta30IIPOBO/IA;
Zep — cpeaHuil K03 (UIIMEHT C)KUMAEMOCTH T'a3a;

Tep — cpenHsis o JUIMHE y4YacTKa ra3orpoBojia TeMieparypa rasa, K;
d — BHYTpEHHHI TUaMeTp Ta30MpoBoJia, M;

O — NPOM3BOAUTENHLHOCT Ta30IIPOBO/A, MIIH.CT.M"/CYT.;

L — nyirHa y4yacTKa ra3omnpoBojia, KM.

HauaneHoe naBnenue B razonposone Py, MIla

PH:PH —Spebzx, (55)

8blX

PII

6blX

— gaBaenue rasa nocie I'TIA, MIla;

OPswx — moTepu napieHuss B ABO raza u BeixogHoM nuieiide, Mlla.
CpenHsis 1o JUIMHE y4acTKa ra3omnpoBdaa remieparypa raza e, K,
9

(56)
T = T T
2
T, — HavanpHas Temneparypa B razonposoje, K;
Ty — cpenneronoBas TeMieparypa rpyHra, K.
[IpuBenénnas remmneparypa Tnp
T
Top= ?:‘ : (57)
[IpuBenénHoe naneHue Prp
P
Pnp: F: ’ (5 8)
P — cpennee 3Hauenue gasienus, Mlla
2 ( > )
_ . P
P@_%L[:JFP——HD—Js (59)
H xl

P — xoHeuHoe naBieHue B nepBoM npudmamxennu, Mlla.

Cpenuuii k03hGUITMEHT CHUMAEMOCTHU Ta3a Zep
0,0241- P
Zcp == 1 -



np

(60)



Koaddumment ruipaBinyeckoro COnpoTUBICHHS Ta30MpoBoAa A

1,05-2,,
R (61)
E2
e Armp— KOdQPUIIMEHT CONPOTUBIIECHUS TPEHHUIO;
E — xoaddunuent ruapasnnyueckoit 3¢ HeKTHBHOCTH razonposoja, £ = 0,95.
KoadduumeHt conpoTuBieHus TPEHUIO Xmllé
2.
Amp = 0,067 -
Y ", (62)
)

rae k — >KBUBaJICHTHAs 1IEPOXOBATOCTh, MM, k = 0,03 MMm.

Ecnu naBnenue Ha Bxoae B KC momydaercsi HEIOCTaTOYHBIM JJISI TPAHCIIOP-
TUPOBKHU Ta3a, TO ISl YBEIMYEHUS] KOHEUHOTO JABJIICHUS HA Y4YacTKE MPU 3aJaHHOU
rOJIOBOM MPOU3BOAUTEIHHOCTH Ta30MpPOBOAA HEOOXOJUMO COOPYKEHHE JIYIHHTA.
JlynuHr npMHUMAIOT TOTO K€ AUaMeTpa, YTO U OCHOBHOW MarvCTPaJbHBIM ra30Ipo-
BOJI U ONIPEJICTISAIOT €ro JJINHY.

Jnuna nynunra, X, , M

4
Xz L. p2_p2)
3 u_ Tk
= |1 === (63)
P Ap
K H K1 )
rae  Pk2— naBneHue B KOHIE JIMHEMHOM 4acTH Ta3onpoBoja ¢ synuHrom, Mlla.
Jlanee ONpeseNsOT SKBUBANCHTHYIO JUIMHY [ v i yTOYHEHHOE KOHEUHOE
JIaBJICHUE B ra30MpOBO/JIE B IEPBOM NPUOIMKEHUH NPY HAIWYUM Ha yYacTKe JIyIUHra

Pk, Ml1a.
OKBHUBAJIECHTHAs AJIMHA L, M,

— JI
B (L - Xﬂ) —| 5,2
) | (d 25 +d;,o + da,z | : 4 : (64)
L+ b
Cpennee naBjieHUE Ha TaHHOM y4acTtke, Pqp, MlIa,
2 ( 2 \
_ P
Pp= P pgp|. (65)

e,

CpenHsist TeMIepaTypa TpaHCHopTHpyeMoro rasa Tep, K,

L DV Ay AR . ol
r=r )_D-_(l—e e e 69)
o0 g "2-a-L-P| a-L ]

L



e a — pacdyETHBIN KO3 OUITUEHT
a=0225- K,
. dH
0-A-C,

, (67)

rie Ko — Kod(bUIHEHT TeImIonepeaayn OT ra3a B OKPYKakoIIyko cpexy, M - -K/Bt



( s

ch:| R 1

Lu3+a—J ’
2p

rie  Rw — TepMUYECcKOe CONPOTHBIEHHE M3ONSAIMU Tpybomposoga, m> - K/BT,
Rus=0m*- K/Br;
o — Kodddurment Ternooraaun ot Tl B rpynt, Br/m? - K,
o =" l0.65 +( d, ﬁ, (69)
p
il A, ) ]

rae A, — K03} dumeHT TemnooTaaun rpyura, Br/m - K;

(68)

dx — Hapy>KHBIN TUaMeTp ra30lpoBOJa, M;
ho> — DKBUBAJIEHTHAs TJTyOMHA 3aJI0KEHUS TPyOOIIPOBOAA, M.

Kosdpuument remnooraaun rpynra A,,, Br/mK, onpenenstior u3 BeipaeHus

10° - 1ghsp = 920,27 + 13,9 - 0 + 18,6 - pop + 3,26 - Top— 0,36 - &7, (70)
rie  ® — BIQXHOCTb IpyHTa, %o;
Pep — TIOTHOCTb TPYHTA, KI/M>;
T-, — cpeaHeronoBas TeMiiepaTypa rpysra, K.
OKBUBaJICHTHAs ITyOWHA 3aJI0KEHUS Moo, M,

h =h +A
1( N 5., | (71)

03 o 2p -
o A ]
6 CH

rne  ho— rioyOuHa 3al0KeHus TpyOOIpoBOAa OT MOBEPXHOCTU TPYHTA, M;
Ols — KOA(D@PUIIMEHT TEIUIooTaul OT TMOBEPXHOCTU TPyHTa B aTtMocdepy,
Br/™m*K;
Ocn — TOJIITMHA CHEXKHOTO MOKPOBA, M, 00OBIYHO TPUHUMAIOT Ocx = 0,3 M;
Aen — KOD(GUIIMEHT TEIUIONPOBOHOCTH cHera, BT/m-K;
Aen = 0,64 BT/M-K.
['myOuna 3amoxeHust TpyOOIpoBo/ia OT MOBEPXHOCTH TPYHTA /o, M,
ho=1+d/2. (72)
Kos(duuuent temnoornaun OT MOBEPXHOCTH TpyHTAa B aTtMochepy O,
Br/m*K,
s =0,2 +4,2 - v, (73)
i€ L — CKOpPOCTh BeTpa, M/C.
Koadpdpuument Ixoyns—Tomcona Di, K/Mlla,



\| 0,98
-1,5
It
(74)

p



TIIE Cp — yaenbHas TeIoéMKOCTh, KJ[x/kr-K,

_ -3 6 Pcp
Cpr=1,695+1,838-107 T, +1,96- 10" o1 (75)
T3
ITpuBenénnas remneparypa 7np P
T
Top= 7@; (76)
[IpuBenénnoe naBiaeHue Py
P
Ppp= TD:' (77)

KO3(1)(1)I/IIII/I€HT CKUMACMOCTH I'a3a IIPU IMapaMCTpax Ha BXOAC B HATHCTATCIIb Z¢p

0,0241- Ifqp
L=l — " (78)
R T
Yucno PentHonbaca Re
Re=1775-0Q
A (79)
d-n
rae 1 — ko3¢ HULMEHT AMHAMUYECKOU BSI3KOCTH Ta3a, [la-c
( P’ \)
W=5110° ((1,1-025 ))-(0037 - (1-0104 ))1 v (30)
I+p P o w L o3

LA

Kosdduument ruapaBIndecKoro COMPOTUBJICHUS TPEHUIO [UIi JIaHHOTO

yJacTka, A,

105 h,, . (81)
A= —‘”‘LEz
Jlanee ompenensioT NaBlieHHWE B KOHIIE y4acTKa BO BTOPOM NPUOIMKEHHH,
P, MIla
P :\/PZ_A'”%;.'TCD..Qz . (82)
il " 105,087L- d ?

HpI/I IMPaBUJIbHO BBIITIOJIHCHHOM pacqéTe AOJIDKHO BBIITOJIHATBCA HCPABCHCTBO

P,—-P
— . 100% < 1% . (83)

xIl
Ecin YCJIOBHC BBIIIOJIHCHO, OKOHYATCIBHO IIPUHUMAIOTCA 3HAYCHUA HaBJIC-
HU B Ta30MPOBOJIE U ONPEAEISETCS KOHEUHAs! TEMIIEPATypa ra3a Ha y4acTKe.



Koneunas remneparypa Tx, K,

T =T _ 1 _ LY _ . B (1= ™).
LT T)(le)Dﬂ]f}—(le) (84)

K ) H o i

2-a-L-P,



rae T, — Temniepatypa OKpyxaromieit cpeasl, K;
T, — HayanbHas TeMIieparypa rasa, K;

L — nnvHa pacy€THOrO y4acTKa ra3ornpoBoja.
4. PACUET YYACTKA MATUCTPAJIBHOI'O HE®TEIIPOBOJIA

Pacu€r yyacTka maructpasbHOTO He(TEMPOBOIa CBOJAUTCS K MOCIIEIOBATE b~
HOMY PEIICHUIO CIAEAYIOMINX 3a/1a4:

— 00paboTKa UCXOAHBIX JaHHBIX;

— TEXHUKO-DKOHOMHYECKOE 000CHOBaHHE CIIoc00a TPAaHCTIOPTUPOBKHU HEPTH;

— pacuét HedTenmpoBoa HAa MPOYHOCTH (PACcCUET TOJIIMHBI CTEHKH TPYOOTpo-
BOJIa, TPOBEPKA Ha HAJTMYHME OCEBBIX CKUMAIONIUX HAMPSHKECHUH);

— TEXHOJOTUYECKHI pacu€T (OmNpejesieHue peXKMMa IOTOKa, OMpeesICHHUE
THJIPABIMYECKOT0 YKJIOHA, IIPOBEPKA CYHIECTBOBAHUS TMEPEBAIBHOW TOYKHM U CaMO-
TEYHBIX yYaCTKOB, OMpPEACIICHHE KOJUYECTBA HACOCHBIX CTAHIUM, PACUET CIIOKHOTO
He(TenpoBo/ia, B TOM YMCJIE PACCTaHOBKA JIYTMHTOB M BCTABOK IO Tpacce HedTenpo-
BOJIa TPaUIECKUM CIIOCOOOM);

— ONpEeNeTeHNE KAaMHUTAIBHBIX, IKCIUTYyaTallMOHHBIX M MPUBEIEHHBIX 3aTpaT
(ompeneneHue KamuTadbHBIX 3aTpar, OMNpeleieHUEe HSKCIUTyaTallMOHHBIX 3aTpar,
ornpeJiesieHre MPUBEIEHHBIX 3aTpaT);

— BbIOOp ocHOBHOTO oOopyaoBanus HIIC (BbIOOp mMarucTpalibHbIX HAacOCOB,
BBIOOP MOATIOPHBIX HACOCOB, BHIOOP JIEKTPOABUTATENCH /11 HACOCOB);

— TOCTPOEHUE COBMENIEHHON XapaKTEPUCTUKU TPYyOONMPOBOAAa M HACOCHBIX
CTaHIUU (B TOM YHUCJIE MOCTPOCHUE CYMMapHOW HAIIOPHOM XapaKTEPUCTUKHU BCEX pa-
OOYMX HACOCOB).

[TocTpoeHne THIPaBIMYECKOTO YKIIOHA, PACCTAHOBKA HACOCHBIX CTaHIIMH,
OTpEJICJIEHUE CAMOTEUHOI0 Yy4acTKa W PacCTAaHOBKY JYNUHIOB M BCTaBOK IO Tpacce
He(renpoBosa Tpebyercs OCyIIecTBUTh rpaduyeckuM crocodboM Ha (opmare Al
C yu€TOM PEKOMEHIAIN UCTOYHHKA [6], 1 0OpMIIEHBI B COOTBETCTBHH C TpeOOBa-
HusiMU, nipeabsasisieMbiMi K ECKJL u pekomennauusimu |2, 3].

OmnpeneneHne KanmuTadbHBIX, AKCIDIYaTallMOHHBIX W MPUBEIAEHHBIX 3aTpaT U
MOCTPOCHHE COBMENIEHHONW XapaKTEPUCTHUKU TPYyOOINPOBOJIAa M HACOCHBIX CTAHIIHIM
HEO0OXOANMO MPOBOAUTH C YUETOM peKOMeHaaIuii [6].

4.1 O0padoTKa MCXOAHBIX JAHHBIX

Pacuér maructpagbHOro HeprenpoBoia Npu ero MPOEKTUPOBAHUU BENETCS IS

CaMBbIX HECBBIT'OJHBIX YCHOBHfI, KaKOBbIMHU SABJISIIOTCA 3UMHHC YCIIOBHA C HauoOoJiee



HU3KUMH Temrieparypamu. CBoicTBa HEDTH ONPEACIAIOTCS PU MUHHUMAJILHOW TEM-
neparype TpyHTa.
['myOuna 3anoxxenus ocu HedrenpoBoaa Hi, M,
Hs= D/ 2 + 800, (85)
rne Dy — HapyXXHBIA TUaMeTp TpyOONmpoBoa, MM, IPUHUMAEMBI B 3aBHCHUMOCTH
OT IIPOU3BOIUTEIHHOCTH B COOTBETCTBUH ¢ [Iprtoskennem 2.

CeKyH/HBII pacxos IIpy pacuyéTHoit Temneparype Oc, M/c,

Q. = G
350 -24-3600 .10 (86)
" P,
rJe G — 00bEM TOJIOBOM TIEPEKAYKH, T/TO;
p: — IIOTHOCTH He(TH IIPH PACYETHOMN TeMIeparype, KI/Mm>,
pr=p—&(™ o), (87)

rie P20 — mIoTHOCTH Hedtu npu 20°C, Kr/m’;
& — TemmeparypHas mompaska, Kr/m>-°C, MpMHHMaeMas B 3aBUCHMOCTH OT

IUIOTHOCTH MPU HOPMAIBHBIX YCIOBUSX MO pekoMeHaauusam [Ipunoxenus 2.
4.2 TeXHMKO-I)KOHOMHYeCKOe 000CHOBaHHE CII0C00a TPAHCTIOPTHPOBKHU HedTH

B TeXHHKO-DKOHOMHUYECKOM OOOCHOBAaHUHM CTPOUTENIHCTBA HE(TEMpPOBOJA CO-
MOCTaBUTh BO3MOXXHBIE B paccMaTpUBaeMOM Clydae CHOCOObI TpaHcmopTa HedTu
MEXKTy 3aIaHHBIMH ITyHKTaMH TI0 TTPUBEIEHHBIM 3aTpaTaM NPy CICTYIOMNX YCIOBUSX:

— JUTMHA TpyOonpoBoaa — L, KM;

—pacxon — G, MJIH T/TOJ;

— mmotHOCTH 1pu 20°C — p2o, KI/M;

— KMHeMaTuyeckas BsS3KocTh npu 20°C — vao, m2/c;

— KuHeMaTuyeckas Bs3KocTh npu 10°C — vio, m%/c;

— TEeMIIEpaTypa OKPYKAIOIIEH CPEIbI — Loxp. cp, °C;

— MaKCUMallbHasl TEMIIEpaTypa rPyHTa — Lzp. max, °C;

— MUHUMAaJIbHas TeMIEepaTypa rPyHTa — Lzp. min, °C;

— Pa3HOCTh OTMETOK KOHIIa M Havyaia TpyoonpoBoaa — A Z, M.

KanuransHbie 3aTpathl B TpyOOIPOBOHBIN TpaHCTOPT Kip, THIC. pYO.

) (L N _mej
mw=C L,+C, | 1 L Cm Ty

J

CI‘IC 9 (88)

P + — —

rac Cr — YACIIbHBIC KaIlUTAJIbHBIC BJIOKCHHA HaA I kM pr60HpOBOI[a, TBIC.



pyo0./KM;

Lmp — paccTostHUE TPAHCIIOPTUPOBKHU 1O TPYOOIPOBOAY, KM;



[ — NIIMHA SKCIUTYaTaIllHOHHOTO Y4acTKa, KM;

C-c — KanuTalbHbIC BJIOXKEHHs, B OAHY TOJOBHYIO He(TelnepeKaunBarOIIyIO
cranuuto (I'HC) 6e3 pe3epByapHOro napka; Teic. pyo.;

Che — KanUTaJbHBIC BIOKEHUS B OJHY MPOMEKYTOUHYIO He(TernepexaunBa-
roiyto ctaniuio (ITHC) 6e3 pesepByapHoro mapka, Teic. pyo.;

Cnep — KaruTasibHble BiIokeHus B oaHy [THC ¢ pesepByapHbIM napkoM, ThIC. pyoO.

¢ =¢C G
+1,5- - C

P (89)

nep ne

350 - p,

rie  Cp— CTOMMOCTb €IMHMIIEI 00BEMA pe3epByapHOro napka, py6./m>;

p, — IIIOTHOCTH HE()TH NPH PACYETHOI TeMIIepaType, KI/M>,

P, =Py & (1-20), (90)
rie  p,, — WiotHocts 1pu 20°C, xr/m ;
{ — MUHUMaJbHas Temneparypa rpyHra, °C;
& — TeMnepaTypHas nomnpaska, kr/m>-°C.
§=1,825-0,001315 91)
P2

B ciyuae, el j— 7, 1o xanuransHble 3aTpaThl B TpYGOIIPOBOIHBII TPAHC-

mp
nopT Kump, THIC. pyO., HAXOIAT 1O HopMyJIE:

K =C -L +C/ _Lma 92)
+ n T

mp JI mp Ed L om l J ne

OmnpepernsieM YKCIIO HACOCHBIX CTAHIIHM.

OOBEMHBIN CEKYHIHBIN pacxoa O, M/c,

QC G

=350-24-3600 107
rne G —pacxon, MIH T/TOX.

Honara;l, 4TO PCIKHM II0OTOKA Typ6yn6HTHI:IfI B 30HC I'MAPABIMYCCKH I''TAAKHNX

(93)

TpyO, HAAEM TUAPABINYECKHUIN YKIIOH i, M/M,

2-m m
i Q%B, (94)
D

8H

rae  m, B — 370 KO3()PUIMEHTHI, 3aBUCSILIKAE OT pPeXUMa MOTOKA; MPUMEM KO-

bHUHeHTBI 7y = 025 1 B = 0,0247 cX/m.



[Tepepacuér Bs3kocTH He(pTH Ha pacUETHBIC YCIOBHS (BSA3KOCTh MPH PacuéT-
HOW TemnepaType) BeAEM 0 Cleayowen popmyie v,, M2cC,



rac

rac

V. = Vﬂ . e—u(t -1 (95)

U=—Tu (96)
t,—t
2 1 2
v, V, — KHHEMaTHUYE€CKHE BA3KOCTH HEPTH MPU TEMIIEpATYpE ¢1 U f2, M /C;
2
>

u — ko3¢ durment nomnpaskwu, 1/°C.
OmnpenensieM TOJHYIO MTOTEPIO HATOpa

H=1,01-i-L +Az, (97)

Az — pa3HOCTh OTMETOK BBICOT, M;
1,01 — ko3¢ durment, yuuTsiBaromuil MECTHOE COMPOTUBIIEHHE Ha TPyOO-

MPOBOJIE;

IDIS

rac

Ly — pacu€THas jyiMHa, M;
OmnpexernsieM Hanop, pa3BUBaeMbIid OJHON HACOCHOM cTaHIued Hem, M,

HCT
e (98)
p,
g
P — pabouee naBinenue B TpybomnpoBoe, I1a.

HaXO,Z[I/IM YHCJIO HACOCHBIX CTaHHI/Iﬁ n
Ccr

n H

CT —
7 (99)

CcT

Kanuranbabie 3anaT&1 B JKEJIE3HOIOPOKHBIN TPaHCHOPT Ko, THIC. PYO.

ko= (2.1 \ \
+ +C (100)
(C

*B65 107 g p | WZTW[}&H‘I__ .
! \ 4, J

K

G — rpy30M0TOK, MJIH T/TOJ;

¢ — BMECTUMOCTb OJHOW LIUCTEPHBI, T;
3

p, — IUIOTHOCTH NP pacu€THON TeMIepaType, KI/M ;

Loco — paccTOssHUE TPAHCIIOPTUPOBKU T10 KEJIE3HOM J0pOre, KM;



[0 — CPETHECYTOUHBIIN MPOOET IUCTEPHBI, KM/CYT.;

T778 — BpEeMsI IOTPY3KH U BBITPY3KH XK/JI COCTaBa, CyT.;

Yoo — KOIDPUITMEHT HepaBHOMEPHOCTH padoThl JK]I Tpancnopta; Y= 1,1;
C-— CTOMUMOCTB OJTHOTO JIOKOMOTHBA, ThIC. py0.;

Cy— croumMocTb ofHOM nucrepHsl 50 T, ThIC. pyo.;

L] — 91CII0 UCTEPH.

KanuransHeie 3aTpaThl B BOAHBIM TPAHCIIOPT K, , ThIC. PYyO.



¢ GA (141, L( v, C 2G ;6—7 . (101)
2 : { B |l_ 7 HBJ 5P 5 5 {Dpl-g_}— %GéL(p—
\ ‘

rne  y3 — Ko3(UIMEHT HEPaBHOMEPHOCTH paOOTHl BOHOTO TpaHcopTa; ¥5 = 1,1;
TH— TIPOJIOJDKUTEIIBHOCTh HABUTAITMOHHOTO TIEPHO/IA, CYT.;
Lp— paccTosiHEE TPAHCTIOPTUPOBKH T10 BOJIE, KM;
[1 — cyTOUHBIN X0/ KapaBaHa 0ap:K MO TEUECHHUIO, KM/CYT.;

/> — cyTOUHBIN X0/ KapaBaHa 0ap:K MPOTUB TEUEHUs, KM/CYT.;
IJHB— BpEMs IOTPY3KH U BBITPY3KH Oapku, CyT.;

Crp— CTOMMOCTb €JIMHUIIBI TPY30TMOBEMHOCTH OapKu, pyo./T;
Cs— CTOMMOCTb €IUHUIIBI MOIITHOCTH OYKCHpa, ThIC. PyO.;

Pr— MoutHoCTh 151 OyKCUPOBKU €AUMHUIIBI Tpy3a, KBT/T;

Cp— CTOMMOCTb €JIMHMIIBI 00BbEMA pe3epByapHOro napka, pyo./m>;
¢ — kKoa¢duueHT 3anonnenus EMxoctu, ¢ = 0,95.

IIpuBenEHHbIE 3aTPAThI I BHIOPAHHOTO BUJIA TPAHCIIOPTA ¢ , TBIC. Y.,
S=E,-K,+3,, (102)

rne  En — HopMaTUBHBIN KOdPhUIueHT 3 HEeKTUBHOCTH KAaUTAIBHBIX BIOXKCHUH,
En=0,12 ror’!;
Ki — xanuranpHbIE 3aTPaThl I BRIOPAHHOTO BHJIa TPAHCTIOPTA THIC. pyo0.;
i — 3KCIUTyaTallMOHHbIE 3aTPAThI JJI1 BHIOPAHHOTO BUA TPAHCIIOPTA, ThIC. PYO.
DKcIuTyaTallMOHHBIE 3aTPaThl J , THIC. pyO., OIpeeauM 1o GopmyIe:

2=S-G L, (103)

rae S — cpenHss ce0ecTOUMOCTh TPAHCTIOPTUPOBKH.
4.3 Pacuét HedTenpoBoaa HA MPOYHOCTH

[IpoBecTn MEXaHUYECKUIA M PACUET MAaruCTPaIbHOrO He(TENPOBOJA MIPH Clie-
JTYIOLIUX YCIOBUSAX:
— AyMHA TpyOompoBoa — L, Km;
— pacxoa — G, MJIH. T/TOJ;
— mmotHOCTh nipu 20°C — p2o, KI/M?;
— KMHEMAaTHYecKas Ba3KocTh Tpu 20°C — vao, M/c;
— KMHeMaTuueckas Bsi3kocTs ripu 10°C — vio, M7/c;

— TEeMIIEpATypa OKPYKAIOIIEH CPeabl — toxp. cp, °C;



— MaKCuMaJjbHas TeMIeparypa IpyHTa — fzp. max, °C;



— MUHUMaJbHas TeMIeparypa rpyHTa — tzp. min, “C;
— Pa3HOCTh OTMETOK KOHIIa M Havana TpyoonpoBoaa — AZ, m.
Bribepem mapky cranu marepuaia TpyOONmpoBOAa sl ONpeAeeHHs Mpou-
HOCTHBIX XapaKTepUCTHUK: IpeJiea MPOYHOCTH U Mpejiesia TEKy4eCTH B COOTBETCTBUU
¢ [Ipunoxenuem 2.
Onpenennm pacy€THYIO TOJNIIUHY CTEHKU TPyOOIIpoBoJa O, MM,
_ n-P-D,
- 2-(R,+n-P)’

rne P —pabouee naBnenue B TpybomnpoBose , Mlla ;

S (104)

n — Kod(POUILIUEHT Meperpy3Ku;
Dy, — HapyKHBIA THaMETP, MM;
R1 — pacuérHoe conporusnenue, Mlla.

PacuérHoe conmpoTuBieHNe MOKHO HalTH O cienyromeit popmyne Ri1, MIla,
R -m
Ri=——, (105)
kl ) kH
H

e R, — MUHHUMaJbHOE 3HaUE€HHE BPEMEHHOIO CONPOTUBIICHUS MeTaiia Tpyo,
MllIa;
m — K03 PUIMEHT yCcI0BHUs pabOThI TPYOOIIPOBOIA;
K1 — Koa(hpunueHT Haa&KHOCTH TI0 MaTepHay;
Ku — KO3 pUIMeHT Haa&KHOCTH IO Ha3HAUYCHUIO.
[TomydenHoe 3HaueHHWE O OKPYIJISIIOT 10 OOJBIIEr0 CTaHAAPTHOTO 3HAYEHUS.

Jlanee mpoBepSIOT, HET JIM MPOJOJBHBIX OCEBBIX CKUMAIOIIUX HAIpsKEHUMN Gup.n, Ml]a,
n-P-D

ompN=—a"E-At+0,25 2—5y (106)

rie o — Kod(UIMEHT TMHEHHOTo paciupeHns MeTasia Tpy0, rpan;
E — Monyns ynpyroctu metaia, Mlla;

At — pacu€THbIA TeMneparypHsbii nepenan, °C

At = Lop.max — Loxp.cp . (107)
Jlanee npoBePAETCs IMPOYHOCTH IIOA3EMHOTO TPYOOIIPOBOA 110 YCIOBHIO
IS
wN =y, R, (108)

e Y, — KO3(h(UIMEHT, yYUTHIBAIOIIUNA JBYXOCHOE HANPSKEHHOE COCTOSHUE

MeTasia Tpyo;
R1 — pacuérHoe conporusnenue, Mlla.



4.4 TexHOJIOTHYECKHIA PACUET

[IpoBecTr TEXHOJOTHYECKUU PACUET MAruCTPAIbHOTO HE(TEmpoBOJa MpHU
CJICTYIOIINX yCIIOBHUSAX:
— JUThHA TpyoomnpoBoaa — L, KM;
— pacxon — G, MIIH T/TOJ;
— mnotHOCTH npu 20°C — p2o, KI/M*;
— KMHeMaTuyeckas BsI3KOCTh npu 20°C — vao, m2/c;
— KMHEeMaTH4ecKas Bs3kocTb pu 10°C — vio, M7/c;
— TEeMIIEpaTypa OKPYKAIOIIEH CPeaAbl — Loxp. cp, °C;
— MakcuUMaJjbHas TeMIEepaTypa IpyHTa — fzp. max, “C;
— MUHUMAaJIbHas TeMIepaTypa rPyHTa — Lzp. min, °C;
— pa3HOCTh OTMETOK KOHIIa M Havaia TpyoonpoBoaa — AZ, m.
Jlns onpenenenus pexxuMa 1MmoToka HaxoauM unciio Peitnonbaca (Re) mo ciie-
nytomier hopmyiie:

Re= - o (109)

. Vt
TIE

0. — 00BEMHBII CeKyHIHBIN pacxos, M°/c; 2

V, — KHHEMaTU4€eCKasl BSI3KOCTb IIPU pacu€THON TemMrepaType, M /c.
Pexxum TedyeHus sBIsEeTCS TYpOYJIEHTHBIM B 30HE THUAPABIMYECKU TIAIKUX
TpyO, TaK KakK BBIMOJIHSIETCS CIIEIYIOIIEE YCIOBUE

2300 <Re<

D —, (110)
0. *

k

rie  k— 9KBUBaJIEHTHAs MIEPOXOBATOCTb TPYObI, MM.
OmnpenensieM TUIPaBINUYECKUN YKIIOH i, M/M,
2
8-A-0Q
2 5 ?
n-g-D

6Hym

1=

(111)

rjge g — yCKOpeHHE CBOOOJHOIO MajeHus, M>/c;
A — k03hPUITUEHT THIPABINYECKOTO COMPOTUBIICHUS (OMPENEIACTCS B 3aBU-
CUMOCTHU OT peXuMa MOTOKA)

r="JRe - (112)

4.5 Pac4ér cJ10:kHOT0 He(pTenpoBoaa

OO00CHOBATh CTPOUTENHCTBO JYNMHUHIAa HA MAarUCTPaIbHOM HE(TENpPOBOJE MPU



CIEIYIOIUX YCIOBUSX:



— IIUHA TpyOorpoBoaa — L, KM,

— pacxon — G, MJIH T/TOJ;

— mnotHOCTH npu 20°C — p2o, KI/M*;

— KMHEeMaTuyeckas BI3KOoCTh npu 20°C — vao, m2/c;

— KMHeMaTuuecKas Bsi3kocTb ipu 10°C — vio, M7/c;

— TeMIEpaTypa OKPYKaroleu Cpeanl — toxp. cp, ~C;

— MaKkcuMaJjbHas TeMIepaTypa IpyHTa — fzp. max, “C;

— MUHHUMaJIbHAsi TEMIIEpaTypa rPyHTa — Lzp. min, °C;

— pa3HOCTh OTMETOK KOHIIa ¥ Havaia TpyoonpoBoaa — AZ, m.

O6bEMHBIH (akTHueckuii pacxon O, M>/c

04=0, (Z*ﬁ\o’%, (113)
")

cm
rie O — 00BbEMHBIN CeKyHIHBIN pacxo, M>/c;

Hem — 11€TI0€ YUCIIO HACOCHBIX CTaHIIUM, IIT;

» cm — (PAKTUYECKOE YUCIIO CTAHIIUMN, TIT.

g Toro, 4toObl HE COOPYX aTh TPEThIO HACOCHYIO CTaHIMIO, HEOOXOAUMO
HNOCTPOUTH JIYIHHT, JUIMHY KOTOPOro Xi, M, MOYKHO ONPEIEIHUTh U3 CIEAYIOIIEro

BBIPAXKCHHA

Xo=Hon + ———— (114)

rJe 1 em — KOJIMYECTBO HACOCHBIX CTAHIIMI C Y4YETOM JIyIIMHTa, 1T.;

i» — TUJIPABIMYECKUIN YKJIOH C YYETOM JYINHHIa, M/M, ONPEACISIONIMIACS M0
dbopmyiie:

i=0,296 - . (115)
KamuraibHbIE 3aTpaThl HA CTPOMTEILCTBO TPYOOIIPOBOIA C JyIIUHIOM
L L,
K =C -L X mp — 1 +(n = ").C 116
+C i C +(—*. C) ( T) (116)
mp 1 mp ayn 1 ne / nep o / ne

rne  Cp— yzaenbHbIe KalUTalbHbIE BIOXKEHUS Ha | KM TpyOOmnpoBoa, ThIC.

py0./kM; Ciyn — yJI€JIbHBIE KaIUTAIbHbBIE BIOKEHNS HA | KM JIyIIUHIa, THIC.

py0./KkM; Lmp — paccTOsSTHUE TPAHCIIOPTUPOBKHU IO TPYOOIIPOBOY, KM;

[ — IMHA SKCIUTyaTallMOHHOTO y4acTKa TpyOOnpoBOAa, KM;

Xi — UTMHA JIYTIUHTA, KM;

Czc, Cne— KanuTaJIbHBIE BJIOKEHUS] COOTBETCTBEHHO B OJIHY T'OJIOBHYIO CTaH-
ruto (I'C) u mpomexxytounyto HacocHyto cranimto (ITHC) 6e3 pesepByapHOro mapka,
ThIC. pyo0.;



Cnep — kaniuTanbHble Broxkenus [THC ¢ pesepByapHbIM apkoM, ThIC. pyoO.

Cc =C G
+1,5 C,

o e 117
350 p (117)

rie  Cp— CTOMMOCTb €IMHHUIIBI 00BEM pe3epBYapHOro HapKa, ThiC. py0./m>.

OKcIlyaTallMOHHBIE 3aTpaThl Ha HEPTENPOBOJ MPH €ro AKCIUTyaTalluu i,
ThIC. pyO.

9ﬂ=(a4+a2) 'KH‘[(OBJFOU ) 'Kcm+3a+3m+33+n] * Her, (118)
rac K — xanmuTaibHbIC BIOKCHUS B HHHGﬁHYI’O 4qacCThb, ThIC. pY6
KVZC/Z'(Z'i'Xz)'Kmep'Km, (119)

rie  C:— CTOMMOCTB OJJHOTO KHJIOMETpa TpyOOmnpoBoa, ThIC. PYO.
Omnpenennm npuBENEHHBIC 3aTPaThl I y4acTKa HE(TEMPOBOIa C JTyITHHTOM
Y JIByMsI HACOCHBIMH CTaHIIUSMH Sy, TBIC. PYO.,

Si=Eu - Kic + Ou. (120)

4.6 OnpeneneHue KOJUYECTBA HACOCHBIX CTAHUMI

OmnpenenuTh KOJIWYECTBO HACOCHBIX CTAHIMI MarucTpaibHOrO He(TEIpOBO-
7ia TIPY CIEAYIOIUX YCIOBHIX:

— IPOTSKEHHOCTD TpacChl — L, KM;

— HavaJibHasl BBICOTA OTMETKHU — Z1, M;

— KOHEYHasl BbICOTa OTMETKH — 22, M;

— MPOITYCKHAasl CIOCOOHOCTH TpyOoIpoBoaa — G, MIIH T / TOZ;

— MI0THOCTH HedTH 1pu Temnepatype 20°C — p2o, Kr/Mm;

— K03 pUIMEHT KHHEMATHYECKOU BsA3KOCTH NpHu Temmeparype 10°C — v,, cCr;
b 2

— KO3 PUITMEHT KHHEMaTHIeCKON BA3KOCTHU Tipu Temriieparype 20°C — v,, cCT;

— MUHUMAaJIbHAs TeMIIepaTypa Ha TIyOuHe 3anoxkeHus: ocu Hedrenposoaa — ¢, °C.
B cooTBeTcTBHM € MPOM3BOAUTEILHOCTHIO TPYOOIPOBOAA MPUHUMAEM HapyK-

HBIN THaMETP D,,, MM, u pabouee AaBiieHue B TpyOonpoBose P , Mlla.
TpyOOnpoBOIa

Tak Kak TEXHOJIOrMYECKHI pacdy€Tr HePTEenpoBoaa BEAETCSA A CaMbIX HEBBI-
TOJHBIX YCIIOBUM, KAKOBBIMHU SIBJISIFOTCSI 3UMHHE YCJIOBHS C Hanbosee HU3KUMH TEM-
nepaTypamu, CBOMCTBa HEPTH OMPEACIAIOT A TEMIIEpaTypbl HA TIIyOHHE 3aj0Xke-
HUsL ocH HeTenpoBoaa. PaccTosiHue OT MOBEPXHOCTH IPyHTa J0 BEpXHEH 00pasyro-



et TpyoonpoBoia MpUHUMAIOT paBHbIM 0,8 M.
['myOuna 3a50eHus: ocu Tpyoorposoaa Hs, M,



H= "408. (122)

[InotHOCTH HETH MpU pacUETHON TeMIiepaType Ha TIyOUHEe 3al0KEHUs TPY-

3
oompoBoja p:, Kr/ M,

p, =Py — &(1—20) , (123)
rie  p20— MIOTHOCTH HedTu npu Temmeparype 20°C M, Kr/m’;

& — TeMnepaTypHas nonpaska, Kr/m> °C
£=1,825-10,001316 p,,. (124)

BA3KOCTb TP PacYETHOM TeMIeparype Vi, M>/c,
—u(t—t,)
=v,e , (125)
2
[V o .
rae v, — KO3(QPULIMEHT KNHEMAaTUYECKOH Bsi3KocTH Tipu Temneparype 10°C, m /c;

A/

u — Ko3h(HUIMEHT, 3HaU€HHUE KOTOPOTO OMPEJENSIeTCS MO W3BECTHBIM 3HAYE-

HUSIM BSI3KOCTEU MPH ABYX TEMIIEPATYpax

u=-_ v, (126)

2
rae Vv, — K03(pPUIHEHT KHHEMAaTUYECKOM BA3KOCTH Ipu Temnepatype 20°C, M /c.

OO6BEMHBIH ceKyHIHBIH pacxon HedTH Oc, M'/c

Q.= G
350-24-3600-10°,
p

rae G — IPOU3BOIUTEILHOCTH TPYOOIIPOBOIA, T. TO/I.

(127)

Janee 1 BbIOOpa METOJIMKHM pacy€ra TUAPABIMYECKHX COMPOTHBICHUN
HEOOXOAMMO OIPENIEIUTh PEKUM MOTOKA.
Yucno Peitnonbaca Re

—, (128)
e D, — BHYTPEHHUI AMAMETp TpyOOIpoBoaa, M

rae O — TOJNIIWHA CTCHKH TPyOOIIPOBOIa, M



__ "Dy 130)
6_2i R +np)’ (

rae Dy _ HapyKHbBIA TuaMeTp TpyOOompoBoJia, M;



p — pabouee nasiexue B Tpyoonposoje, Mlla;

n — Kod(PUIMEHT neperpy3ku, MPUHUMAEMbld TPUOTUKEHHO B 3aBUCH-
MOCTH OT IHaMeTpa HedTenpoBoaa qruamerpoM Menee 700 mm n = 1,1;

R, — pacuérnoe conporusieHue, MIla,

H
R m
R =11, (131)
KKy
Trac H
A R1 — MHUHUMAQJIbHOE 3HAYEHUE BPEMEHHOTO COIIPOTHUBIICHUS METalia pr6,
Mlla;

m — K03 PUITMEHT yCII0OBU paboThl TPYOOIPOBOIA;

K, — KO3 (pULIUEHT 0€3011aCHOCTH 110 MaTepHay;

K, — KO3(p(PHULHUEHT HaAEKHOCTH.

[TonyueHHoe pacy€THOE 3HAYEHHWE TOJIIUHBI CTEHKU TPYObl OKPYTJIsieM 0
O KaiIero 3Ha4eHusl, MPEAyCMOTPEHHOTO TOCYIapCTBEHHBIMHU CTaHJIAPTAMH WJIU
TEXHUYECKUMU yCIoBUAMU. [lepBoe nepexonnoe 3HaueHus unciio PeitHonbaca Re

10D,

1nep

Re : (132)

1nep

K
rIe K — DKBHBAJICHTHAS IIEPOXOBATOCTh TPYO, MM.
Jlanee mpoBepsieTcsl PeKUM TEUESHUSI )KUJIKOCTU U OTNPEAEIISICTCS THApaBInYe-
CKHE COTPOTHBIICHHUS.
['unpaBirueckuii yKIOH i, M/M,
8LO°
gD’ (133)

6H

1=

rae A — K03QPUIHMEHT THUIPABINIECKOTO COMPOTHUBICHUS sl TypOyJIEHTHOTO
MOTOKA B 30HE TUIPABINYECKU IIIaJAKUX TPYyO

0.3164
h="Tre - (134)

[Tonuble moTepu Hanopa B TpyOonposozae H, M,
H=101iL+AZ, (135)

rae 1,01 — k03 PUIIMEHT, YUUTHIBAIOIIUA MECTHBIE CONPOTHUBIEHUS B TPyOO-
IIPOBO/JIE;

A Z — pa3HOCTh OTMETOK KOHIIA M Ha4Yajia TPYyOOIPOBOa, M;

L — nnuna TpyOonmpoBoia, M.

Yucno HaCOCHBIX CTaHLIUN n,



H (136)
— Ah
rane  Hem — Hammop Ha BBIXOJI€ HACOCHOW CTaHIIUU, M,
e _ P
- ’ (137)
P&

rie  p — Jomyckaemoe AaBieHue B Tpyoomnpooje, MIla;

Ah — NONONHUTENBHBIA HATIOP, CJIAraéMbli U3 MOTEPh B KOMMYHUKAIUSIX CTaH-
IIMM 1 BEJIMYUHBI TIEpeIaBaeMoro JaBjieHus1, TpedyeMoro i o0ecredeHus: paboThl Oc-
HOBHBIX HAaCOCOB 0€3 KaBUTAIUH, M.

Yucno craHuuil OKpYTIISIIOT 10 Onvbkaiiiero 1enoro yucna. /lanee neo6xomaumo
pacnoioxuTh rpadudeckum crnocodom HIIC mo Tpacce mpocToro u CioXKHOro TpyOo-
NpOBOJA U MPOBEPUTH HAIWYME CAMOTEUHBIX YYAaCTKOB Ha MPOEKTUPYEMOM He(Terpo-
BOJIE, @ TAK)KE CYLIECTBOBAHUE NEPEBATBHON TOUKH.

4.7 Bei6op ocHoBHOro o6opynosanust HIIC

BriOpate oCHOBHOE 000pYy/IOBaHME HACOCHBIX CTAHIMH MarucTpaJbHOTO
HeTEPOBOIa MPH CIEAYIONUX yCIOBHIX:

— NPOTSHKEHHOCTH TPACChI — L, KM;

— HavaJIbHAsI BBICOTA OTMETKHU — Z1, M;

— KOHEYHasl BICOTa OTMETKH — 22, M;

— MPOITYCKHAasi CIOCOOHOCTh TpyOorpoBoaa — G, MJIH T / TOJ;

— IIOTHOCTH HedTH 1pH Temmepatype 20°C — pao, KI/M;

— KO3 PUIIMEHT KUHEMAaTHYeCKON BA3KOCTU IpH Temriieparype 10°C — v,
2

— KO3 QHIIMCHT KHHEMATHYECKOH BsiskocTH mpu Temiteparype 20 °C — ¢Cr; v,

, cCr;

— MUHUMAJIbHAs TEMIIEpATypa Ha NTyOuHe 3a10KeHus ocu HedrenpoBoaa — ¢, °C.

[To 3amanHON MPONMYCKHONW CIIOCOOHOCTH OMPEESIOT MapKy HAacOCOB U Jia-
Jiee pacCYUTHIBAIOT HEOOXOAMMOE UX KOJIMUYECTBO (C YUETOM pe3epBa).

KonunuecTtBo MaructpanbHbIX HACOCOB Ha OJTHOM CTaHIMU N,

N = Hem | H.

B cootBercTBUM ¢ TpeOyeMbIM KaBUTAIIMOHHBIM 3allacoM MPUHUMAIOT KOJIHYe-
CTBO pabOYMX M PE3EPBHBIX MOMANOPHBIX HACOCOB JUIS TOJIOBHOW HACOCHOW CTaHIMU M
MPOMEKYTOUYHBIX HACOCHBIX CTAHIIMH, a TaK YK€ UX AJIEKTPOABUTATEIIM.

MomHocTh 35ekTpoaurarens Ny, kBT,



N :QHHptg

*1000m,
rie H — Harop, pa3BHBaeMbIii HacocoM, M;(Q — mojaada Hacoca, M>/c;  — KI1J] Hacoca.
H H

(138)
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HeobOxonumast cipaBouHasi tHpopMmanus

Tabmuua 1 — XapakTepuCTUKN HEKOTOPBIX Ta30B

[Ipunoxenue 2

I[TnoTHOCTS H Teoperuueckoe | TeopeTHyecKkoe
u3I1as TermIoTa
razanpu  [XUMHAYeCKast , KOJIMYECTBO BO3- KOJIMYECTBO
T'as cropanus Q°,
0°Cnu0,l1 dhopmyna 5 " ,| Zyxa s cropa- | MPORYKTOB ro-
MIlIa, kr/m’ MG/ /xcan/ m aus V0, M3/M° | PeHIA Vf) M
Mertan 0,716 CH4 35,83/8 558 9,52 10,52
Drtan 1,342 C2Hse 63,77/15 230 16,66 18,16
[Tponan 1,967 CsHs 91,27/21 800 23,8 25,8
Byrtan 2,598 CsHio 118,68/28 345 30,94 33,44
Ilenran 3,218 CsHiz 145,12/34 900 30,08 41,08
OTHIIeH 1,251 C2H4 59,08/14 110 14,28 15,28
Anerunen 1,173 CoHz 56,04/13 385 11,9 12,4
Bonopon 0,09 H> 10,78/2 576 2,38 2,88
Oreice 1,250 Co 12,63/3 016 2,38 2,88
yriieposa
C _
EPOBOAO 1,520 HS 23,38/5 585 7,14 7,64
pon
[Tponuiien 1,877 CsHs 86,00/20 541 - -
ByTuien 2,503 CoHs 113,51/27 111 - -
Tabmuma 2 — 3aBUCUMOCTh TEIUIOEMKOCTH Tra3a OT TeMIlepaTypbl U JaBJICHUS,
kKan/(m>-°C)
Temneparypa, °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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Tabmuua 3 — Kputnyeckue napameTpbl HHAUBUAYaIbHBIX Ta30B

JnHaMuu.
MoneKyapHbIi Temneparypa, Husmas Temnsora cropanus,
Hasnenue, Py BA3KOCTb,
XHM. BEC T IInotHOCTH Oui,
KomnonenT W ixp,
dbopmyna VRN Ry
KI/KMOJTb krc/em® | MIla K P pam Ma-c M]x/kr a8 21}K3
Kr/Mm° Kr/M> KMOJIb | CT. M
A3zort N2 28,013 34,61 3,394 126,20 311 1,166 18,05-10°® 0 0 0
Metan CH4 16,043 4732 4,640 190,66 162 0,667 15,89-10°¢ 50,012 802,34 33,41
OTtaH C2He 30,068 49,80 4,884 305,46 203 1,263 20,99-10°° 47,485 1427,90 | 59,85
[Ipoman CsHs 44,097 43,39 4,255 369,90 220 1,899 22,76-10°® 46,352 | 2044,00 | 86,53
n - bytan CsHio 58,124 38,74 3,799 425,20 228 2,524 23,94:10°¢ 45,740 | 2658,50 | 114,27
i - Byran CsHio 58,124 37,19 3,647 408,10 221 2,503 23,9410 45,620 | 2651,60 | 113,81
n - Ilenran CsHi2 72,146 34,40 3,373 469,50 232 3,221 23,8410 45,240 | 3264,10 | 144,02
i - Ilentan CsHi2 72,146 34,59 3,392 460,40 236 3,197 24,0310 45,240 | 3264,10 | 144,02
T'ekcan CeHi4 86,170 30,89 3,029 507,30 234 3,585 24,2310 45,010 | 3878,50 | 161,36
Jleyorich CO» 44,011 7532 | 7,386 | 304,26 468 | 1,842 | 342410 0 0 0
yriaepozaa
CepoBo10po H>S 34,082 91,85 9,007 373,60 359 1,434 - 15,220 518,59 21,75




Tabnuua 4 — J[aBlieHWe HACBHILIEHHBIX NAPOB Py, INIOTHOCTD KUAKOCTU Pac, INIOTHOCTh HACBIIIEHHOTO Mapa pPn, CKPbITas TEILIOTa
UCIIAPEHUS ¥ HEKOTOPBIX YIIIEBOJOPOAOB

It

Temneparypa, IIponan N30-byran H-byran
°C P, MIIa | poc, KT/11 | pn, KoM | 7, KJUK/KT | puy MITA. | poc, KI/T | pu, KO/M | 7, KIDK/KT | pry M | Poc, KT/ | pu, KT/M® | 7, 6 JIK/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 4,31 356 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 25,3 320 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




Tabnuua 5 — PekoMeH1aliuu 1o BeIOOPY KOJIMYECTBA pabOUrX U pe3epBHBIX HarHeTaTeneu

I'TIA ¢ npruBOAOM OT Ta30BOIl TYpOUHBI I'TIA ¢ npuBOJIOM OT JIEKTPOABUTATENSA Hopurriensie
razomotopHsie ['TIA
Tum HarHerarenen
HETOJIHOHAMOPHBIE MOJTHOHATIOPHBIE HETOJIHOHAIOPHBIE MIOJTHOHATIOPHBIE
Pa6ou. Pe3seps. Pa6ou. Peseps. Pa6ou. Pe3zeps. Pa6ou. Pe3zeps. Pa6ou. Peseps.
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

s BapuanToB ocHameHns: KC, oTMEUEeHHBIX 3BE30UKOM, JOMYCKAETCSl COKpallath ynciio pe3epBHbiX ['TIA Ha egunuiy,
~ ITIPEXJEe BCEro B KOMIPECCOPHBIX LEXaX BTOPOU U IOCIEAYIOIIUX OYEpeIed MHOIOTOUYEUHBIX T'a30IPOBOAOB, €CIIM BapUAHT CO-
\S]

KpaIllEHHOTO PEe3EPBUPOBAHUS 0OOCHOBAH TEXHUKO-IKOHOMUYECKH.
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Tabnuua 6 — OCHOBHBIE TEXHUYECKHUE MTOKA3aTenu ra3oTrypounusix ['TIA

[Ipou3BOAUTENBHOCTD

HaumenoBanue KIIJI npuBoga B | HomunanbHas yacrora Crenenp |llonmurponuyeckuii
Tun ueHTpoOexHOTo . Har"eraress npu
I'TIA CTAaLIMOHAPHBIX BpAILIEHUs CUII0BOU cxatus | KIIJ Haraerarens,
Har"HeTaTels T=20°CuP=0,1034 Mlla,
(Tum mpuBoA) YCIIOBHSIX, Y0 TypOHHBI, 06/MHUH 3 Har"HeTaresns %
MJTH. CT. M~ /CYT.
['TIA ¢ HarHeTaTeIsIMU Ha BBIXOAHOE JaBJeHHe 56 Kre/cm” (5,5 MIla, abconoTHOE)
['TH-6 H-300-1,23 24 6 150 19,0 1,23 83
HK-12
( cr) HII-6,3/56M-1,45 24 8 200 10,7 1,45 82
['TIA-11-6,3B/56
I'TK-10-4 520-12-1 29 4 800 29,3 1,23 83
['TIA ¢ HarHeTaTeNIsAMHU Ha BBIXOIHOE JABJIEHHE 76 Kre/cM” (7,45 Mlla, abconroTHOE)

['TIA-11-6,3B/76 |HLI-6,3/76M-1,45 24 8 200 11,4 1,45 83
I'TIA-11-6,3A npumeHutenbHo  HII- 29 8 200 11.0 145 23
(1-336) 0,3/76M-1,45 ’ ’
I'TIA-11-6,3T npumenutensio HII- 29 8 200 11.0 145 23
(HK-14cr) 6,3/76M-1,45 ’ ’
I'T1Y-6 npumenurensHo  HII- 305 8 200 11.0 .45 23
(AT-7111) 6,3/76M-1,45 ’ ’ ’
I'TK-10-4 370-18-1 29 4 800 37,0 u 30,0 1,23 83
['TH-16M-1 H-16-76-1,25 31 6 380 51,0 1,25 83
['TH-16M-1 H-16-76-1,44 31 6 340 31,0 1,44 83
I'TIA-1I-16-AA  |nmpuMeHHUTETHHO 347 5300 13.0 L5 84
(A-31ct ABua) |H-16-76-1,45 ’ ’ ’
I'TIA-IT-16C IIPUMEHUTEIIBHO 34,0 5300 33,0 1,5 33
(AI'- H-16-76-1,45
[TIA-11-16/76  |H-16-76-1,45 27,5 4900 32,59 1,44 83
['TH-25 650-22-2 28,1 3700 47,0 1,44 83
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Tabnuia 7 — OcHoBHble nTokazaTenu s pacuéta ['TIA (mo OHTII 51-1-85)

O6o3nauenue | Pazmep- |['T-700- [[T-750-6 T-6-750| T'TIA-I] CTK-10 | TV -10 I'TH obeppa CTK-16 | TTH-16 I'TIA-L] CTH.25 I'TH
MoKasarensi | HOCTh 5 (I'TK-5) |[(I'TH-6) | 6,3 101 182 16 251
4,250
kBT ’ 6000 6300 6300 | 10000 | 10000 | 10200 | 12900 | 16000 | 16000 | 16000 | 24000 | 24400
N (4,400)
W 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
(11712 Toie. M 1,88 2,45 2,82 3,28 3,70 4,05 4,22 5,03 6,86 5,93 6,24 9,37 9,38
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
n 0.95 0,983 0.975 0,984 | 0,990 | 0,990 | 0,990 | 0,985 | 0,990 | 0,990 | 0,993 | 0,992 | 0,995
M (0,977) s (0,984) ) ) ) ) ) ) ) ) ) s
Ta6Jmua 8 —3Hauenne adCOJIFOTHOIO JaBJICHUA aTMOC(l)CpHOFO BO34yXa B 3aBUCUMOCTH OT BBICOTHI HAZl YPOBHCM MOP:A
BeicoTta Haz ypoBHEM MOps, M 0 250 500 750 1000 1500 2000
AOGcomroTHOe AaBieHne atMocdepHoro Bozayxa, Pa, MIla 0,0998 0,0969 0,0940 0,0913 0,0886 0,0833 0,0783
Tabnuua 9 — Mexanuueckue noTepy MOLUHOCTH Ha My()T€ U B MOAIIUITHUKAX Nyer, KBT
Tun Haruerarens
O6o3HaueHue
I'TIA —-11-6,3
nokasarenst | Pasmeprocts (370 — 18 — 1|520 — 12— 1{H —300 — 1,23(235-21 1| 650-22-2 ITMA-11-16| H-16-76
(HIT - 6,3/56,76)
Niex kBT 100 150 100 250 350 80 140 160




Tabauma 10 — OpueHTHPOBOYHBIE AUAMETPHI TPYOOIPOBOIa U aBJICHUIN HAa CTAHIIH-
SIX B 3aBUCUMOCTH OT MIPOMYCKHON CIIOCOOHOCTH TPyOOIIpOBOIa

Hnametp, MM Hasnenne, Mlla [TpomyckHast cmocCOOHOCTh, MITH T/ TOJ

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
1 020 4,5-5,5 42-50
1220 4,3-5,3 70-78

Tabmuna 11 — KoadgdunueHnt & 00bEMHOTO pacupeHHs]

NoNe II0THOCTE P, KI/M’ Koadpdummenr &, (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
0. 860-879 0,000782
10. 880-899 0,000734
11. 900-919 0,000688
12. 920-939 0,000645

Tabnuna 12 — [IpoyHOCTHBIE XapaKTEePUCTUKH TPYO

Hapyxnepiii | HomunaneHas Mapka [Ipenen [Ipenen
JaMeTp TOJIIIMHA S [IloB IPOYHOCTH HE TEKy4eCcTU He
TpyO, MM CTEHKH, MM MeHee, MlIla MeHee, MlIla

1 2 3 4 5 6
1420 25 NmnoprHas [Ipsimoi 590 410
1420 20,5 NmmnoptHas To xe 550 410
1420 19,5 NmnoprHas To xe 590 410
1420 17,5 NmnoprHas To xe 550 410
1420 17,5 1712CP To xe 540 370
1420 16,5 NmnoptHas To xe 590 410
1420 16 1712CP To xe 540 370
1420 13,5 1712CD To xe 540 370
1220 15,2 19ric To xe 510 350
1220 15 14I"2CAD To xe 560 390
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ITponomxkenue Tadbauis 12

1 2 3 4 5 6
1220 14,5 17T1C To xe 510 350
1220 13,0 14r2CA® To xe 560 390
1220 12,5 17T1C To xe 510 350
1220 12,5 WNmnoprHast To xe 590 410
1220 12 17T'1C CrnnpanbHelii 510 350
1220 12 1712CP To xe 540 370
1220 11,5 14I2CAD [psimoit 560 390
1220 11 14I2CAD To xe 560 390
1220 10,5 NmmnoptHas To xe 590 410
1020 16,5 17T1C [Tpsamoii 510 350
1 020 16 NmnoptHast To xe 530 390
1020 14 17T1C To xe 510 350
1020 12,5 14I2CAD To xe 560 390
1020 12,5 14X1C To xe 490 340
1020 12 16I2CAD To xe 590 410
1020 12 14I'1C To xe 510 350
1020 11,5 14r2CA® To xe 560 390
1020 11 14I2CAD To xe 560 390
1020 11 17T1C To xe 510 350
1020 11 14XTC [Tpsamoii 490 340
1020 10,6 ISI'CTIO | CnimpainbHslii 520 350
1020 10 14I"2CAD To xe 520 350
1020 10 17T1C To xe 510 350
1020 9,5 14I2CAD To xe 560 390
1020 9 161 2CAD To xe 590 410
1020 9 NmmioptHas [Ipssmont 590 410

820 12 1711C To xe 510 350
820 11,5 17T'1I'C | CriupasnbHblii 510 350
820 11,5 1712CP To xe 540 370
820 11 171C [psamoii 510 350
820 11 17T2C® | CniupanbHbIi 540 370
820 10,5 171C [psamoii 510 350
820 10 171C To xe 510 350
820 10 1712C® | CnimpanbHslii 540 370
820 9,5 1712CP To xe 540 370
820 9 171C [Tpsimoit 510 350
820 8,5 17T1I'C | CiupanbHbIiA 510 350
820 8 1712CP To xe 540 370
720 12 171C [Ipssmon 510 350
720 11,5 17T2C® | CniupanbHbIi 540 370
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Oxonuanwue TadnuIpl 12

1 2 3 4 5 6
720 11 171C [Ipsimoit 510 350
720 10,5 17T'1C CrnupaibHbI 510 350
720 10 1711C To xe 510 350
720 9,5 17T2C® | CniupasibHbIN 540 370
720 9 1711C To xe 510 350
720 8,5 1711C To xe 510 350
720 8,5 1712CD To xe 540 370
720 8 171°C [Ipssmon 510 350
720 7,5 17T°C To xe 510 350
720 7 17T2C® | CnupanbHbIi 540 370
630 8 12I2C kl=1,4 490 340
630 9 1212C 490 340
630 10 12I12C 490 340
630 11 12I12C 490 340
630 12 1212C 490 340
530 9 14XTC [Ipsimoit 490 340
530 8,5 17T2C® | CnupanbHbINA 540 370
530 8 14XT°C [Tpsimoit 490 340
530 8 1711C CrnimpanbHblii 510 350
530 7,5 1712CD To xe 540 370
530 7,5 1711C 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 1711C To xe 510 350
530 6 1712CD To xe 540 370
530 6 1711C To xe 510 350
426 10 20 becmoBHas 410 240
426 9 20 To xe 410 240
426 9 20 [Ipsimoit 410 240
426 8 20 To xe 410 240
426 7 20 To xe 410 240
377 9 20 becmoBHas 410 240
377 6 20 CnupanbHbIi 410 240
325 8 10 becmoBnas 410 240
325 7 10 To xe 330 220
325 6 10 CnupanbHbli 330 220
325 5 10 To xe 330 220
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Tabnuna 13 — 3nauenue kodhGUIMEHTOB yCIOBHA pabOTHI TPYOOIIPOBOIA M

Kareropuu MarucTpaabHBIX TPyOOIIPOBOIOB I II III v

3nauyeHne kodpUIMeHTa m 0,75 0,75 0,9 0,9

Tabmuua 14 — Knaccudukanuus MaructTpajibHbIX TPyOOIIPOBOJIOB MO KATETOPHSIM

Haznadenne MaructpajibHOTO TPyOOIIPOBOIA Kareropus tpy6onpoBoaa
Jl1st TpaHCIOPTUPOBAHMSI IPUPOJTHOTO Ta3a:

— aquameTtpoM menee 1 200 mm 1AV

— mquameTpom 1 200 mMm u Gosee 111

Jnis TpancnopTupoBaHust HeQTH U HEPTEMPOTYKTOB:

— auameTpoM meHee 700 Mmm III

— muametpom 700 MM u Oosee I

Tabnuna 15 — 3nauenue korddunmenta 6e3onacHocTy Mo Matepuainy Ki

XapakTepucTuka Tpyo Ki

Tepmuuecku ynpoyHEHHbIE TPYObl (3aKal€HHBIE U OTIYIIECHHbIE B TpyOe WU JH-
CT€); U3 HU3KOJIETMPOBAHHOM CTaJIU, TPOKATHOM 110 PETYIUPYEMOMY PEKUMY 1,34

l'opsiueniaBieHHbple (IO peXUMY HOpPMaJIM3alMU), TEPMUYECKH YIPOUYHEHHBIE
(3akasi€HHBIC W OTHYIIEHHBIC B TPYOe WIIM JIUCTE), U3 HOPMATM30BAaHHOM CTAJIH, U3
CTaJIA, IPOKATAHHOM I10 PErYIUPYEMOMY PEXUMY 1,4

CrivpanbHOILIOBHBIE U3 TOpsiYEKaTaHOW HM3KOJIETMPOBAHHOM CTalld, CBapEHHbIE B
TPU C€JI0S, U IPSMOILIOBHBIE HKCIIAHANPOBAHHBIE TPYObl U3 HOPMAIU30BaHHOW JIH-
CTOBOM CTaJIM, CBAPEHHBIE JIBYCTOPOHHUM IIBOM JYTOBBIM METOA0M 1,47

Hp?[MOIHOBHI)Ie OKCITAaHAUPOBAHHBIC W CIHHPAJIBHOIIOBHBIC W3 rops[quaTaHoﬁ

HU3KOJICTUPOBAHHOM U yriiepoaucToii crtanu. becioBHble TpyObl 1,55

Tabnuua 16 — HexkoTopble XapakTepUCTUKU TPYO U3 pa3IMYHbIX MaTEPUAIIOB

Mapka cranu Tun TpyOsl U MaTepuan
14XT°C, C1.20 ['opsiuenaBieHHbIE U3 TOPSYEKATAHBIX JIMCTOB
171C DKCMaHIUPOBAHHBIEC U3 TOPSYEKATAHBIX JTUCTOB
1711C OKCNaHIUPOBaHHbBIE U3 HOPMAJIM30BAHHbIX JIHCTOB
AT2CAD I'opsiueniaBieHHbIE U3 TOpsIYEKATaHbIX JIMCTOB WM KCIIaHIMPOBAaHHBIE U3
HOPMAaJIM30BaHHBIX JINCTOB

Tabnuna 17 — 3nauenue korpdunrienta Hanéxuoct K

3naueHue KodpPuImeHTa HaaéKHOCTH K,
VYcnoBHBIN qua-
Jl14 ra3onpoBOAOB B 3aBUCUMOCTH OT BHYT-
MeTp Tpyoompo- permero asnems P, MITa Jnst HehTenmpoBOAOB U
BOJIOB, MM P<5s5 55<P<75 | 75<P=<10 He(TenpOIyKTOIPOBOOB
500 u meHee 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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Tabnuia 18 —JkBUBaJIeHTHAs EPOXOBATOCTh K CTalbHBIX TPYO

Martepuainsl ¥ BUJ TPyObl CocrostHue TpyObI K, mm
0,01-0,02
BbecmioBHbIe cTanbHbIE TPYOBI HoBslie u unctsie T oola
ITocnne HECKONBKUX JIET 0,15-03
JKCIUTyaTaluu 0,2
u 0,03-0,12
OBBI€ 1 YUCTHIE —_—
0,05
C He3HauUTEIBbHOUM KOPPO3HEN Mocie 0,1-0,2
CBapHbIe CTaJIbHBIC OYHUCTKH 0,15
TpyOBI 0,3-0,7
YMepeHHO 3apKaBlIEHHbIE 0.5
0,8—-1,5
Crapsble 3ap>KaBJICHHbIC "
CuibHO 3ap>KaBJICHHbBIE WIH C 2,0-4,0
OOJIBIIMMH OTIOKEHUSIMH 3,0

B uucaurenn IMPUBCACHBI IIPCACIIbI N3MCHCHUSA K, d B 3HAMCHATCJIC — €TI0 CPpCIAHCC

3HA4YCHUC.

Ta6muma 19 — JlonoaHUTEILHBIN HAIOP B 3aBUCKMOCTH OT pacu€THOM MOa4u HACO-

COB CTaHIIMHU

ITomaua,

3 125 | 360 | 500 [ 1250 | 2500 | 3600 | 5000 [ 7000 | 10000 | 12000
M

Ah, M 25 30 35 40 45 50 55 60 80 100

Ta6muma 20 — Texunueckue JaHHbIE HACOCHBIX arperaToB

Hacocsl OneKTpoABUraTen
Jomyckae- Yacrora
. Moru-
Ilomaua, | Hammop, | MbIii kaBuTa- Bpalle-
Mapka 3 . KIII Mapka HOCTb,
M’/q M LIMOHHBIN HUS,
kBt
3arac 00/MuH
OcCHOBHBIE arperarbl
HM 125-550 125 550 4 68 |Ykpauna-11-3/2 320 2 840
A3I1-500
HM 360-460 360 460 8 75 500 2970
ATH-500
A3I1-630 630 2980
HM 500-300 500 300 12 78
AP-500 500 2980
HM 1250-260 1250 260 20 84 CTHO-1250-2 1250 3000
CTHA-2000-2 2500 3000
HM 2500-230 2500 230 32 86 a
CTHO-2500-2 2500 3000
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CTHO-2500-2 | 2500 3000
HM 3600-230 | 3 600 230 40 87 CT/-32002 | 3200 3000
HM 5000-210 | 5000 210 42 88 CTA-3200-2 | 3200 3000
HM 7000-210 | 7000 210 52 89 CT/J-5000-2 | 5000 3000
HM 10000-210 | 10 000 210 65 89 CTH-6300-2 | 6300 3000
HM 10000-210 | 12 500 194 89 87 CT/J-8000-2 | 8000 3000

[TonnopHsle arperaTsbl

8H/I8 HM 360 600 28-42 3,9-6,5 79 | MA-36-51/6 100 960
14H/Ic H 800 1260 | 33-42 5 84 | MA-36-61/6 160 960
HMII-2500-74 | 2500 74 7 85 | HAC-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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