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YAK 697

Pexomerpanuu 00 pacyery OTOUHTe/ILHO—BEHTH/ISIHOH—
HeIX CHECTeM C HanpapasiomuMi comgami (LUHWHnopomsagasmi,
JleslICII, JleeBHHWOT, -~ M.: HHHHupomspaua#, 1884.- 45 c.

[aHpl TexHXuyeCKHEe pelleHAS CHCTEM, O6IacTh HX Oe—
{eCOOBpA3HOro NPEMEHSHEY, & TaKxXe (OpMyan H TIDapuKH
piis ODpeaeJIeHHsy BCex HeO6XOAMMBIX IPH IpPOEKTHPOBAHHE
Xﬂp&KTepKCTHK CECTeM,

llpepHazH&4YeHH A/9 CHSNHANHCTOB IO IPOEXTHPOBA —
HWO H 3KCOJyaTaldd CHUCTEM OTONJIeHHd ¥ BeHTHIgOHH,

Puc, 8, cnidcok a¥r.: 5 Hasm,

Paspaforasn Ha OCHOEE peay/iLTaToOB HCCHONOBAHRE,
nposepenanx UHWUWnpomapaunit, Jlesmarpanckem BHUHUOT
u JlemmurpanckamM Ilpomcrpoimpoerrom (aBropar: HHX.
N.C.Brsorpanckufi, n-p TexH.nayk, npop. M., W.I'pamrrnes,
HEX, A.M.Kusos, I'.A.Komonosa, kara.rexs.mayk Il1.Jl.Mam-
gug, C.,B.Hedbenoe, M.W,loraex, urx. 10.M.Tecroenos,
Ka#g,rex8.BEayk E.O.llxnexpor).

3aMeyaduq B UpeaNoXKeRHsd, 8 TAKXKe CBefeHUd of
YCHONL3OBAHRE PexoMeHpanuit npocHEM Hanpasadrs DO af -
pecam: 127238, Mockea, [AMaTpOB:kce mocce,48, LHHUHU -
npoMagas®l, naGopaTOpEE OTOINEHAN ¥ BeETHiasuum; 181187,
Jleunnrpan, ya. ®ypmasoepa, 3, BHUHOT, na6oparopus npo-
MpllJIEHHO! BeHTHIGHHM,

@ LleurpanpHpl HAy4HO~ACCIEAOBATENLCKASR H I PORKTHO—
9KCHepEMEeHT albHbId HHCTHT yT IPOMEIIIOHHAIX 3AAHHHR
u coopyxenudt (UHWWnpomapamm#), 1984



1. OBIIME MOJMOXEHNA

1.1. PexoMeHpanmm npenHasHEadeBb! A/1g OPAMEHOHHD
IpH OPOEKTHPOB&HHE H 3IKCIJIyaTandd CHCTeM obmeobMeH-
HOH BeHTUJ4OME H BO3AYWHOIO OTON/JEeHHAd B NOMEWEHH —~
siX OPOMBIUUIeHHLIX 3[8HHK, O06OpYyAYyeMhIX NPHTCIHON obme—
OoOMEeHHO BEHTHIdIHEe i,

1.2, Oronn're.rxbuol—)uenrmnzunoxmue CHCTeMEl C  Ha-
NpaB/gIOmMEME COUNAME ~ mopalor B HOMemeRHe Harperbi#
(mnE oxnaxnenHEn#) BOBAYX OCHOBHLIME H HAIPAaBISIOMEMY
crpyama (puc, 1), OceoeHble crpye | mopalorcs qyepes
#eGonplloe YUCIQ BO3AyXopacmpenemurenel 2 c Manoi
Hay anpHOi CKOpOCThLIO. Hampasngmoumue CTpyd 3, HMeOm4e
0OABINYI0 HaqalIbHYK CKOPOCThy HONAKITCH Hepe3 IOpH3OH -
TaiasHbie 4 ¥ BepTHKANLHEHE 5 HAH TOILKO I'OPH3OCHT AlNLHEIE
comja M&noro gEaMerpa, paclhooXeHHble BOOAL OCH  OC —
HoBHOro moroka / 1-3 /.

FopuzoHTanbELHE BaupaBadiomEe CTPYH IO3BOIASKT yBe-

AYYHTEL QJHHY 30Hb 9QPeKTHBHOrO ReHCTBHAYI CHCTEeMH H
KONMHYeCTBO Temnorn (xomoma) B mpUTOIHOM BO3OyXe HO
CpaBHEHHIO C COCpe[oTCcdeHHOo# nopadel, Beprakanps nre

HANpaB/AgiomeEe CTPYH DKEKTHDPYIOT CopepXamEics B OCHOB—
HblX CTPyax BO3Ayx (HArpernid MiH OXNMAX{eHHn#) H HOo-
palor ero Ha pafdoyHe Mecra,

Tak xax NEPKyAdiEdg BOSAYX& B DOMEUEHHH onpene —
nseTCHd B OCHOBHOM HANpPABASIOMHEMM CTPYSMH, H3MEeHEHHe
pacxopna Bo3fAyxa, MOA&ABAEMOr0 OCHOBHLIMA CTpPYSMH,IpaK-—
TUYECKH He NpUBOABT K H3MEHEHHIO CXeMbl  UHPKYJISUHH ,
9To nosponser IpE yMeHbWEHHE KONHYECTRA I OCT yll AIOMAX B
noMemeHUe BpeaHLIX BEUEeCTE yMeHbI&aTh pPACXOA LUPHETO4HO-
ro Bosdyxa BIUIOThL A0 Pacxoga, IogaBaeMoro yepes COmIA,
yto cocrasager 10-30 % MakcumanbHOro,

1.3, OronuredpHOo-BeHTHNANHOHIBIE CHECTEMb C Ha-
UpaB/AgIOMAMYE COIJI&MH pPeKOMeHQyeTCs OpHMeHdITb B NoMe-
WEeBHAX, B KOTOPBIX:

1)

IIpororumoMm cHCTeM C HaOpapBnALOIMMMHE CONJaAME IO-
cnyxuna cucrema “[upuseHnr”, nHpeajioxeHHad HIBEACK 0 &
Pupmoit “Cpencka Pusakrdabpukes” u monyddBwasg Gonblioe
pacupocCT paHedde 3a pyGexoM,




MAHE I peBhlUAeT ANMHY 30Hw d0dexTHBHOro peficr —
BAg IPHTOYHEIX CTPYyHd OpPH CoCpenoroueHHON mopaie BO3 —
ayxa He 6Gonee ueM B aBA pasa;

TexHo/lorugeckoe o6opynosakHe HMeeT BhiCOTy 6onee
2 M 2 saHuMaer Gomee 20 % nNiowaag® momepeyHoOro cege-
HES MOMemeHHd, U ODE 3TOM 3aTPYnHUTENLHO O0GeCHeYHTh
nopady Boaayxa B paGodyw 30Ry;

EMOIOTCs NepeMeRHhe BO BpeMmeHH (sa Cuer maMeHe-—
HAE NapaMeTpoB HapyXHOI'G KAHNMA&Ta, PeXWMa TexHolormd
H np.) Tenjo-, razo— U BIATOBbLIASNCHHAH, 06YCHIOBIHBAKR —
ImHe BO3MOXHOCTH yMeHLIUeHHH BO3AYXOoGMeHa Golee YeM
ra 30 % MagCEMANLHON Be/HYHHEL,

IpHd cocpegoTo4eHHOl mopnage posayxa He obecmedwsa—
ercd BBOA B NOMEmMeHde HeOOXONHMOIro KOJIMdeCTB& TeINIo —
ThI UJIH XOoJjoxga;

A36LIT OIHBIE TeENJOBLIAGNISHAS, KaK JIpapHio, He IHpe-
Brimalor 23 Br/M /20 KK&JI/‘!»MG/, 8 MaxcHuMaipHad KpaT -
HOCTH BO3AyXoo6Mera cocrapaser § 1/u.

1.4. VcxonHERIME [aHHpIME /1 pacyerTa gBngoTCH:

pasmepn nomemenus (pmuma Co , M, wEpEHA Bn
M, BHICOTA M. , M);

pacnonomeﬂue H pasMephbl TEeXHOJOIrH4eCKoro 060py -

AJOoBaHXg, a TaxKxe BeJIAUHHA OTHOCHTeILHOHK njaoms-
Fos
[ :"E‘:; NOIepeyHoro CeYeHHUy NOoMelleHusd, 3aH’-

MAaeMOro sTAM ofopyaomaineM; Hanmade ¢epM, KpaHop H
TJ,;

pachonoxeHne paboydx MecCT;

TpefopaHus K IapaMerpaMm BOsdyxa B paGouelt 3oHe

HOFH
B TemIn# 7 xonoaHbd uepHogn ropa (Temmeparypa Llpa
0 LLHDPM
C, ckopocTh 3 , M/C, oTHOCUTenmHEag  BIaX -

HOCTL BO3 AyX4& Lf:_az.PM , %, INAK, Mr*/m"?;

pacuerHble MapaMerpsl HAPYXHOTO BO3[yXa B Tem/bii
B xononHmilt nepaoan {remmeparypa T,°C, oTHocHTenbHad
praxmsocte Y,7); @ Takxe KOHNEATPanus BPEeAHHX  Be -
mecTB B OpUTOYNOM BOsayxe 2y, M/ M3;

U3EBIT O4HME TEiioTocTylieHds (orounTenndag — Ha-
rpyska) Q“‘"" , Br & xonuuecTBo BpenHhIX BelmecTB
G , r/c, HOCTYHRIOMYX B MOMEIIEHHE B XaPAKTepPHbIX
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TEXHOJIOrHyeCKHX pexHMax B paciyerHne IepuOoant 1‘011a(;)
pacxon L , M /c, B Temmeparypa tm . C,
BO3Ayxa, ypajigeMoro MeCTHhRIMA  OTCOCaMu,

2. TEXHUYECKHE PEWEHWA CUCTEM

2.1. CucreMnl HpUMEHLIIOTCH:
C ropH3OHT albLHBIME HalpapagiomaMH comnamu (oM.
puc. l,a),

C NOpHE3OCHTANKHLIMH H BepTHKaNbHBIMH HAalpaBJIgIomu —

Mz coumjamd (cM. pac, 1,6).

a)

forlly by} daJUozﬂlaJ
[ &_ﬁ,‘ | —— e e L e Lo
éJ S w , —
Al 0 /= =1 71 0 Iy
Fa

&) i do Uy At dps Ups A,
“024028 02 93%034¢L03
fbiuﬂ(At(N I I I - {
\N* W3 W N DLW 3
[ 1 J !
el

Puc, 1, OrouErenpEO-BeHTHJAANHORHAd CHCreMa C
Hal papigio M COll/IaMK

a — I'OPH3OHTAIILHbLIMHA , 6 - FOpPH3OHT ANILHLIMHE H
BeDnNTHK &J/IbHbIMH

2.2, OromETenpsHO-BEHTH/AANKORHAS CHCTeMa C  Ha-
NpaB/FgIOOEME COIJIaMH BKIOWAeT [Be CaMOCTOfATelbHhIe
npuTouBpie yCcTaHopgkd, OnHa Hs HEX IpenHasHadeHa ons
nopayHE OCHOBHLIX CTpy# BO3Ayxa, ppyrad — QI8 HOA&YH Ha-
DpapngiomEx CTpyH# sosayxa. Ilparousas ycTtadoBka, mopa -
omag OGHOBHBEIE CTPYHM, MOXeT COCTOSThL A3 HECKOILKHX
BeHTHAATOPHRPIX arperaron, [IpuToyHas yCTaHOBKA&, 104&I0-
mas HaNpapigiomue CTPpyH, OOMKHA MUMETh PE3epBHEbLiH BeH—

THUJISIT OP. 5



2.3. [ing mopa4m OCHOBARX CTPYyHX pPeKoMeHayercs IpE~
MeHATh BOGAyXoOpachnpenenurens, (OpPMAPyOmEe XoOMIAKTHLIE
crpy4, manpumep, tEna PP (ceprs 1.494-8) mam BIK (ce-
pusg 4.904-63),

24, Ona nopasu
HalpaBngiomEx CTpyk
pexomMmeHayercg HpH-
MEHATE  KOHHYEeCKHe
couna, XapakTepHaye-—

2 | MBI€ CKOPOCTHRIM KO-
sddmnmervoMm M =6,2,
TeMIepar ypEIM KO-

oL

spprumenToM N = 5,1
49 dsx t i B KoaddrnuenTom
MeCTHOr'0 COUpOTHBRIe—
masgt & = 1,1 {puc.2),

MarceMannEag

e CKODOCTEL NO[8YH BO3 —
nyxa us comen (Lo, He pnomxHa npesmmars 30 M/c,
©C/IE MpATOYHBIE YCTAHOBKH KOMIUIEKT yIOTCSH KOHAHIMOHEp&a—
me KTU, 7 40 M/c, ecin ACTONbA YIOTCA BOATHAITOPBl €
nannenneM He MeHee 2 klla (200 xre/M7),

2.5. BoaayxopacuopenendTeas, GopMEpyIOmEEe OCHOB-—
Hele CTPYA BO3[yx4, PEKOMEHAYeTCH pPaCHONaraTrb pAasHo -
MepHQ BAONL OfHOY H3 CTOPOH HOMemeHHH, a OHpE HalH -
4YUM BepTrHKANBLHLIX CONEN TAKEM 06pagcM, 4TO6h OCHOBHEIE
CTpyd pacupoCTpPaHANHEChL Hag pPaGOIWMHE MeCTaMH,

2.8. TopuzoHTanpHble HaNpasagiom#e CoOljla yCTAHABR -
nvBaOT BAONL OCH OCHOBHBIX CTpyH., Ilepeoe u3 HEx pac -
HONaraloT HEenoCpeACTBEHHO 3& BOANAYXOPACHpenendTeNIeM,
nonalm4M OCHOBHYIO CTPYIO.

2.7. B cucreMax C I'OPH3OHT &ILHLME HAOpPaBASIOMHA —
MH COWJIAMH 4MC/IO COHNE] ¥ pAacCTOosfHHe MeXay HAMHE OO -
penensercs pacyeroM (cM. pasa. 3).

2.8. B cucreMax C I'OpE3OHTAALHBIME H BEPTHKAIBHBF
MU EA&NTpaBngioOMAMH CONJAME YHCIO BeprEkanpHmx comen N,
OOMXHQ COOTBREeTCTBOBATH qKCﬂy paGanx MecCT,

[lonyckaeTca o6CiyXnBaHFEe OQHEM BEPTHKA&TLERIM COB-
J10M ABYX paGo4Hx MeCT, eClH pacCTogHie MeXAY HEMH

p? M’HE’ o peBhpilzaeT

Puc.2. Han&;émnmome% conno
des d+(0,6-1)€
ol = 15-25 0, €= gy



MKC
€, =06(hy-hp2) (2.1)
rae
ho - BHCOT& OCH OCHOBHOE CTpyH; hpg— BHICOT G

pabosefl 3OHHBI, M.

[Ipe sToM ocp ERabpapngomed CTPYE AQONXKE& NEpECEKAaTh
BepXHEH YPOBEHb patoyeil 30Hb Mexay paboiMME MeCTaMi
Ha paccromEu (p/2 oT HEX.

PaccrogHesl or Mecra BHIIYCKA BepPTHEKaTLABIX Ha —
npasngiomEx CTpyfi [0 UEHTPOB pafowEx MecT (B I/aEe)

@c . ~ (prc. 1,6),u no ock ocroBEbix cTpy# (mo Bmcore)
Yo + M, OIPeRengiorcs pacierom (CM. pasi. 4).

FoprsoHTannLEDbIE COLN& YCTAHABAHBAIOTCH Helocpen —
CTBEHHO 38 K&XAbLIM BepTHRKBILEHNM comnoM, Ofumee wHECIO
ropusoHTanbHeix comen MNj , wr,, B paccrosane MeXLY
RHME (g , M, OUDEXEAMIOTCH pacieroM (pasn. 4).

2.9. BeprekaibHple H&Ipan/IgIOMEe CONJ& Cledyer Upw#w
COeQHHATHL K CEeTH BO3AYyXOBOAOE IOPpHpOBENHLIMYE ILJIAHTG —
Mma (TY 400-2-157-Ta) C BOBMOXKHOCTLIO MOHT@XHOIO pe-—
CyAEPOBAHUSA NOJOXEGHEE Colen B OJiade H IO BLICOTE.

2,10, CucTeMu C HaNpaR/KIOMEME COIJIAME IO3BOJIS —
0T OogaBarb BO34AYX B NOMEIeHH:

OCHOBHBIMH H HalUpapFgIOHHMH CTPYSIMHA;

TONBLKO HalpaBISIOIEME CTPYEMH,

2,11, HamMeHeHHe HpoM3BONETENLHOCTH HDHETOYHOR yC—
TAHOBKH,. Iopalomell OCHOBHHE CTPYH, MOXeT OCYymNeCTBISTh
cg crymergaro (BEAOYEHHOM BEHTUNATODHBIX A&rper&ros, pa-
foralomHEx Ha OAHH KONIEKTOp, HIH caMoc'ronTeano), gudo
nnasEo (HaUPABAKIOMAME annaparaMe, MHOTOCTBOPY&T bl M &
KNQIaHAME H Tll.).

2.12, Nonpepxanye u HepexnOIeHHe DEXHMOE pPaGoThl
CHCTeM C HaNpapB/IdIOmMEMU COM/IAMH, 8 TaKXe CEHXPOHH3& -
LEd HX paBoThH C BLITSDKHRIME CHCTEeMAaMH [IDOM3EOAATCH
CpeaCTBAMH AaBT OMATHEKH,




3. PACHET CHUCTEM
£ FT'OPHM3OHTAJ/IbHBIMH HAMNPABJ/IAIOLAMH COIVIAMH
/47

3.1. Ilpr pacuere pexoMeHAyeTCH HOCHEMOBATEILHEQ
ol pepensTh:

pacxon OpPHUTOYHCIO BO3AyXa B vECYeTHHe  IEepHOAH
roga angd XapakKrTepdbiXx TeXHOJNOI'HYIeCKHX DRXHMOB,

qUCNO BO3AyXOpadlpeaenHuTenel, TONAOMHEX OCHOBHLIE
CTpyZ BO3AyX&, ¥ YHCJO HalpaBIdiOmMAX Coles, HofalomiuXx
Haopap/igiomEe CTPyH, H pACCTOSHHS MEXAYy HHEMH;

pasMepsl BOSAYXOpPACIpene/uTe/Iedl H Collel, pAacxon,
TeMIeparypy @ CKOPOCTh NofadH H3 HHX BO3AyXa;

pexaM pa6oTnl CHCTEMEI,

3.2, Pacxopg OpETOYHOr'oO BO3AyXxa oHpependior B Clie-—
ayiomeM nopsaake:

a) paccYETHBAIOT PACXON BO3AYXA, HeOoGXOmEMul g
BCCHMH/INHEY TEeNJIOU3GLITK OB L:‘ , M /C, H DBpeOHBEIX
BemecTs Lz , M>/c, ans XAPAaKTePHNX TEexHOJIOrHieC —
KAX PeXHMOB B DACHeTHbe NepHOAn I'OA& B COOTBErCTBHH
c npanoxedneM 11 rnasni CHull M-33-75%. Onas pacuera
NPUHAMAIOT MapaMeTprl yoaldeMoro BO3AyXa TAKEMH e,
KaK OpE COCpefoTOdeHHol mopave (B mepBOM IIpHGIHXCHHH
pPaBELIMH IapaMerpam Boanyxa B paGouedl aome). Bu6ﬂpa—
0T HauMeHblIee LMnu » M /c, H BaEBONKLIES Ln ,
M /C, sHadeHUd Ha STHX BEIHUYHH H BEJHMIHHEl pacxona Boa-
ny<a, Lo , M /c, yiangemMoro MecTHoOE BeRTHnsmEel,Be-
naqHEa L‘:‘u” AOMXHE OhTh He MEeHplle BeJHIMHR MUEH-
Ma/lBHO AONYCTHMOI'O pacxona HpHTOYHOrO BO3AYXAa, HpdA-—
HIMAeMOro o npaioxerHio 13 raapm CHall I1-33-75";

6) npmRMMalOT pacxog BO3AyXAa Yepes  HalpABASIOMES

conna Lzoa , Ma/C, PaBHBIM Ln:,uu . [Ipm arom, ecnm
L':UH< 0,1 me“ y TO Lia =0,1L, €, a ecm
nm o> 08 o o, = 0315
B) oNpenengdioT MakKCEMaibEn# pacxon posfyxa
(Lzo‘)ma’“‘ , M°/c, 1epes BO3AYXOpACHpeqedTeNd, [Oo[AI0ME®

OCHOBHbI® CTpyH BO3AyX4&;
8



= _MAKC MAaKC

(Lo)" " LM, (3.1)

3.3. Hucao ¥ MecCra pacnolioxeEds BO3AyXOpacnpepe-—
JMTeNnel ¥ HanpasJdIoUX Collesl ompene/diorT CleaylomuM
obpazom:

Puc,3. Cxema pacnpocTpaHeHug IIPHUT O4HHEIX
Crpy# B UOMeI€BUH

“)a) PaccyHuThiBaloT 4HCI0 BO3AyX Opaclpeneutenel

Ny  , wr., DogalomMHX OCHOBHp€ CTPYA W yCTAaHaBaMBae —
MbIX B OfHOM pSA[Y, @ TaKxKe AJUHY 3OHbI , M, 06Cay -
XdBaeMOll OgHHM BO3AyxopacnpenemiteaeM ' (puc, 3):

(1) eh (:
—_tn 3.2

N2 T3, )

g Lo . (3.3)
N1

[lpu pacoonoxeBEM pgnoB BO3AYyXOpacHpepenuTentelt
BIOAL KOPOTKOH CTOpOHL mMoMemeHHs B ¢popMynax (3.2) u
(3.3) anauenue n 3aMeHgercd Ha Op ; COOTBETCTBEH-
Ho B popmyne (3.4) sunauemme b, samenserca ma L, .

1 n,?

Ecnu B < " (7)-) , TO yBE/JHUYHUBAIOT YHUCJAO BO3-—
[ “’

ayiopacnpegenurenei N, HA epuMHHUY.



6) Haxonsr wmeno O pononpHLX pPYAOB BO3OyX Opaclpe-—

(2)
penntese? N,  , wr,, Dopaom®Ex OCHOBELIE CTDyH, H WH-
PHHY 30HB! » M, ofcnyxHBaemolf opHEM BO3Ayxopaclipe -
AGAT eneM:

(2)
N, = ‘g—" > (3.4)

rpe

i, 2.3 (
—f{ =) <= b< 3h . 3.5)
T B<3h, ;

B) NDEREMAIT pACCTOZHHe MexAy HAYpABJSIOMEME
counama €, , M B puamasome

eo“ (0,5+1,3) J?n ’ (3.8)
roe Fnzghn;

(£)]
r) paccuATHBalOT wECHO coumen N3 Baoms OCHE oc—
Homuoft crpyd (C yueTom mepBoro Comna HENOCpPOACTBEHHO
38 BOBAYXOpACHpEneaHTeneM, NonalomIM OCHOBHYK CTPYIO)

NS S JFn (3.7)
3 [4 ]
[#]
R) oupepensior ofmee WACIO BOSAYXOpaCUpenejATe -
neR, mopa8OmMHEX OCHOBHLI® CTpPYH:

(4) (2)
Ngy=N, N7 s (3.8)
e) onpenendlor ofmee WHCIO I'CPU3OHT aNLHLIX Ha-
OpapnqIMAX Ccoiles, NIojanmux HalupaphgouKe CTpyn:
(43
st Nj N1 , (:),93

x) HAxOAQAT BRICOTY yClTAaHOBKH ho s M, BO3AyROpEac—
npependrenefl, NoAalOmMIXx OCHOBHEE CTPYH, X I'OPH3OHTANb-
Huix Henpap/idomEX Coues:

ho# hpy+0430F (3.10)
2,4, Paszmeprl BO3ayxopacupspenwrenell £ comen, pac—

x0onp, TeMIeparypy ¥ CXOpPOCTH HDEHTCOYIHOIO BO3AyXa onpe -~
a9ugT B cneaywineM nopaaxe:

i6



Mg’lc pPacCYHETHIBAIOT MAKCAMAaNnALE pacxon BO3AyX &
Lo, gepes3 BO3[yxopaclpeneaHTedb, IOAAIOMAA OCHOB-
Hy® cTpyio:
& makc
maxe (La)
oy = —— (3.11)
1 N«

) L °
6) pacCYHTHIBAIOT pACXOX BO3AyXa 03 , M /c, 4e-
pes HaupaBasiomee COm/0, NOfaKiiee HANPABALIOWYI CTpYyIo;

b3
LO - LO3 . (3.12)
3 N, 7
B) ollpefensioT COOTHOUIeHHe MMIYILCOB Halpap/iflo -
mel 03 K OCHOBHOH’ 301 cTpydk J= .%%j , HEO0O6 —

xonuMoe ang ofecneqgendss tpeGyeMol nMHEBI 30HH adgek —
TUBHOI'O A€HCTBUS OfHOU NMPHTOYHOHR OCHOBHOH CTDYH ¢ :

J=0,1 ecnn X/ Fy < 0,31my;
= . m 2 —
J=i( \_‘,\4%s eciu x/JFn > 031m,
3
rie X - paccrogEEe, M, OT MeCTa BHIYyCKa OCHOBHOH

CTRYE AO CeqeHud, B KOTOPOM CKOPOCTb BO3AyXa B pafo-
yelt soHe MakKCHUMaiLHas, olpepelseMoe o fopmyne

X:g-s\IF,, ; (3.13)
My um My - CKOpOCTHbE KOS(PHOHEHTH OCHOBHBIX "

Hallpap/gIOmMEX CTPyH, TOAABAEMBIX COOTBETCTBEHHO BOSAY-
XopacupepnendrensdaMd H r‘opKaOKTaanuMl{ HanpaBnHIOmKMH
conam;
L - mapamerp, oupegengeMuit 1o Homorpamme (pac.4);
r') _pacCuHTHBAIOT HIOmMAAL BO3AYXOpaclpeneHT ens
Fy, » M©, Dogalomero OCHOBHyI CTPYIO:

94 maKc
073 Lo 2 {+57
F, 2 (= —) (3.14)
0,7 u;f’:” Fa

i1
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Puc.4, HoMorpamma pang onpepnenemds mapaMerpa
a — Nnpu m,= 6,2; my= 6,2, 6 - npK

m,= 4,5; m, = 6,2
HopM
Bengg#Hy up.a IpREEMAIOT HaEMeHplied H3 xa-

pakTepHLIX A9 NepHopa rofa, B KOTOpuH BO3Ayx HopamT
OCHOBHBLIME CTpYSMHA.

[lpraEMapT THOOpa3Mep BO3AYXOPACT PenelHT els, AMe=
o npomann, HaHGonee N@:ygaxyxo (B cropory yBenuyenns)
X Fm . Ecau Fm > toy , X8paKTepHoro ang Had -
6onpluero TunopasMe%a, TO YBONUTHBAIOT YHCIO BOSAYXO —
pacnpenenureneit N, wam ux panpor Ny .

12



11) Hax ondar CKOpPOCTb nopa4yd OCHOBHOH CTpyH
u'ga"c’ M/C , TpH MeKCHMalbHOM pacxope Boanyxa:
4

MOKC
MaKC 04
= ——_— : (3.15
04 \'—01 ’ )

e) onpependgor gHaMerp d03 N M, BBIXOAHOrO OTBEep~—
CTHg comnja:

Lo
SO S
b up0785 7K,

K) pacCHHTLIBAIOT CKOPOCTh U-.03 + M/C, BHIIYCKa Ha-
npabnsgiomel CTpyu:

d (3.18)

v e

Le
= 2 (3.17)
= .
uos 0785 da,
MOKC
Ecmm ckopocre Uoy > Uoy , To:
MOKC
IpH CKODOCTH uo1 > 4 M/c yBenuMuHmBaKOT LJO-
manb F01 ’ b2 Noch
Ip# pacxone BOSAYXA Loy < 0,3 1L YBRIHYH —
BaT pacxog BO3fyxa LOa :
z MaKC
OpHE pacxone poaayxa L03' 0,3L4, yMeBplia —
0T Q/MHY 30HBl [ 8a Cuer ypeakyedus HHCIA BOIAYXO-
pacupenemarenest N, H IOBTOpSIOT pacyer, HeyH —

Had C COOTBETCTBYWIEro IYHKTA;
a) ompenensioT MEKCHMaﬂbHy}O U3 OLIT OYHYIO TeMiepa-

Typy BO3AYyXa o to C J MakCHManbHOe  KO/IH4ecT-
B0 Temiors (xomopa)” (Qo3 maxc | goropoe MOXXHO
Hoparh Yepea Halpapidiomue colja:
2
2 Ug, d
maKc m o 03 .
At03 22,55 .__3___2_52_.__.._ s (3.18)
Ny Co
rope Mg - TeMueparypap il K02QOHUMEHT I'OPU3OHT albLHOMH
Hanpasiaswomell CTpyHd,
= NQKC aKkc & .
(Qo,) = 4220 At()} Lo, ; (3.19)

13



= MOIKC
Ecng xonrgecteo remnorn (xononsa) Q Q

oT (T}
To (ry HONAlOT uYepes HAUPABAJOMAS CONa4d. Tpe -

SyeMag IpV¥ 3TOM H3OHITOYHaS TEeMIePATYPR BO3AyXR A
ato, OC, IOnABAEMOr0 4Yepes HalUpaBNsIOMHES Conaa:

goTe)

(3.20)

aty =

5" 9720 1, ’

oT(7) MAKC
Ecn® xonmsectso remiors (xomona) U > (@, ,

Q aT(T)

TO mogamnT 4Yepesd BO3AYXOPACHpenSHHT oAl K

Hanpap/iqdlonide Cogjia,

E) ompenendior MaKCHMAILHYIO H3GHTOYHYI0 TeMHepa-

MaKC o
Typy BO3nyxa a to, y C E MARCHMANLHO® KOHAYGOT —

Bo tennorm (xonopa), KoTopoe MOXHO HOE&TH Yepes BO3-~
[yxopacupenenurens, GopMEpyoOmESe OCHOBEME CTPYE

nMGQRC peg
e 8micto, o (3.21)
04 n, £,

rgpe n, - reMueparypanft KO3(pOUIHERT GCHOREMIX CTRYL
IOg8BAeMBIX Yepes BO3AYXOPaCHpPRNeNHTeNR; f - uape-—
Merp, OpenenaeMuit no vpadury {pac, §);

z

(Qi Y2200t L, (3.22)

Ecne xonmgecrro TeIIOT N (XOJIOH&)
oT(T) &  Maxe 2 MaKC
Q7> ( Qg ( Qoy) -

+
MGK(

IpE CKOpPOCTH U03< Uy, yBeNHAHBAIT Napa-
MeTp 4 a3a cuer OBRIEHAH COOTHOWENNS EMIYILCOB
J . Ypeamuenne amavenus f = J  pouycxeerca B3

YC/OBHS, 4TO pacCTOgHHe X  BO3pACTaeT HBa 6onee woM
Ha BEIHYUHY JEn 3 MaKe
Ipa pacxofe BO3AyXa L ;<03 L, yBeJNE -

b3 MaKc
QHB&IOT paexof Lo, 40 sHayeHHH L03 = 0,31,

A OOBTOPHIOT pacder, HaypuHasg C COOTBerCIrBylomero NyuKTa,;

id
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Puc.3. I'pagux pna onpepenenns mapame~pa

z MaxKc
OpA pacxope BO3Ayxa LG5 = 0,3 L, yBe~
Maxc
YABAKT pacxon 1_ HJIH He[nocTalomee Kojgu4eCTBO
aT(T) Maetc Makc
tennorn (xomopa) @ :( E) (Q5,)

nopalr B DOMemeHHe [pyrol cHCTeMofi,

nr(r) "'“"C
Ecnu kon@sectBo Temiors: {xonona) @Q @ < ( Q

HQKC

+ (Qa5 , TO Olpefensior MEHHMAbLH YO CKOpOCTb BbI-
M
nycka ocHoBHbix cTpy#t U, , M/C, IDE  KOTOpOH

MOMHO I0OAath TpOGyeMOQ KOJIAYeCTBO Teljorhl (XOJIO,!I& )

Q5 Br (B puanasoHe or Hyad [0

uz 1Qor(~r) (Q NO(KC

x
n1 QO‘ t‘z:

Wy 0084 21— :
my Fotsf N1

w
I\
w
~—

K) olipepensior TpeSyeMylo H3BLITOYHYIO TEMISpaT y—
py Bosayxa aty, C, nonaBaeMoro yepe3a BRO3AYXO -
pacnpeneqMdT enu;

(3.24)



n) HaXopsT MARCHMaZibHYIO H3GBITOWHYIO TemIeparypy

o
Bpo3nyxa t:’:c , C, B paBouielt 30He:
—

NMOK < F 2
c.tp_: C:.2,5 Q't.(, \I F:" > (3.25)
rpge
oT{T)
PE R (3.26)

° 472015+ )

3.8, Pacuer pexwma paborbi CHCTeMbl IPCUIBOAHTCH
C LeNbi0 BLISBICHHL!

pHanaszsoHa sHaueHHA H3GHITOUHLIX TEUIONOCTyune Hu I
(orounrenpamx Harpysox) [{°7"), COOTBErCTBYIOMEX HM
TeMuoeparvp H8PYXHOro soaldyx8 Ty ,UPH XOTOPHIX Tpebye-
MO8 XOIH4eCTBO TeMmIOoThH (Xxonond) NORAIOT TONLKC HAIDAS -
OMOmMEME CTDYAME UIH OCHOBHBIME H HalDABIQIOMEAME CTPy-
AMHE,

Hay alpHOll pA3HOCTH TeMIeparyp Boaayxa, Hopasae -
MOrc HaupaBAqiQmUME CTPYSMH, NPHA H3MEHEHHH sSHAYeHAR
QOT{T) s

9

pacxopa ¥ HaualbHOH pasHOCTH TeMIeparyp BO3AyXa,
NOoRABAeMOro OCHOBHBIME CTDYSMH, OPDH H3MEHEHHE 3HAye -
must Q77

lTopspnox pacuera npusenes B npumepax (cm.pasp.5).

-3 =
Ecmar L, ¢ L, , TO pery/lHpOBaHAe  pacxona

B 3[yXA OCyHIECTBILIOT HCXOoAs H3 yClIonuddg nogayx B
nomMenieHe Tpe6yeMoro KOllEyeCTBa TelnorThl (XOJIOHB).

E iy L2
Cny n 7 La, » TO pacxop BO3AyXAa depe3

BO3AyXOpacipenenidTeNd, NojalmHAEe OCHOBALI® CTpPYH, pa-
pes mauGonpumed ua Benmamn (53 4 (1% )°
4 "04

18



4, PACHET CUCTEM C IOPU3OHT AJIbHRI MU
W BEPTHKA/IbHBIMHA HAIIPABJ/IAICIUHMMH COILVIAMU /4.5,

4.1, llpz pacuere peKoOMeHAYeTCH HOCHE[OBATIbLHEC
olipenensrh:

pacxog DPHTOMHOrO BO3AyX& B pacyeTHhe IepMOAbl M-
Aa ond XapaxTepHuniX TEexXHOJIONHYdeCKHX pPeXEMOB;

YACHO BO3AyKopacopepenyrTeel ¥ HAIDABASIOMERX CO-
e, NOoAaIOMHX COOTBETCTBEHHO OCHOBHLI@ H HAapaBidio —
mie CTPYH, H pa&CCTOAHMYE Mexay HHMI,

paaMepnl BG3AyXopacupepenuTench# m comen, pacxoz,
TeMOepAT ypy B CKOPOCTL DOpS4ll I3 HHX BOSAYXAE:

BHCOTY YCTEHOBKR BEPTANa/bHB BaIPRaBAKIOLIEX o~
e

peXIM paforTel CHCTOMFL.

4.2, Pacxon UpOTOIroro pasfAyxa OUpPeAes ST B Coor-
BeTCTBEH C U, 3.2, GAMEHIT LeJHYHEY panxons BO3AYX®

z 2 s

ra (L, * LDS} . rae Ly, - pacxon Bos-
Oyx& yepes BepTUF&Nblnie HaNpasagiomie COIAAL, Mo/,

4.3, Yucne 4 MecTta DPacuoIoKeRrld BOsLyiopuLcape —
Aennrenel % BEIPOBRIICMEK CoOea oHpegenary CaenyiomuM
o0pasoM:

4) pacCIMTEBAT WMCNO 503AYXOPACH peaendrenet

Ni” . Dopulogi¥x OCHOBHpIe CTPyH ¥ ycraHepndpaeMbx L

CRHOM PSRy, & T2RXe QNEHY 30.5 IOMemeshd, OCCIHyME -
BUGMOU QOREM BO3AVXODACUDLASNAT &IaM £

23
-3

£
(I L S (4.1}

P - (4.2)

-

TN
h‘(

e —

X -
CwM,., npEMedafie K N, 3.3,8.

17



6) Haxonar WHCIO DpPONOIBHRIX pagoB BO34yXopaclpe-
penurenefl, mMojalpmMUx OCHOBHbIE CTpyH:

N, = —gi , (4.3)
e K'?iﬁ'é) (‘%*)Zf b<3hy (4.4)

B) olpenensior BHICOTY YCTAHOBKE BO3AYXOPACIPOe-—
nuTenel, NonAalmAX OCHOBHEIE CTDPyH, H I'OPH3OHTAaNbLHBIX Ha&
HpPABJLIONMHEX Cole:

h, 2 hpy + 043 J(4-&)F, (4.5)

r) mpusEMaloT wHCiO BeprEKanmEmx conmen N
Wr., BOAOAL OCH OAHOH OCHOBHOM CTDPYH paBHbLIM YHCHYy pa-
gounx mect (am, m. 2.8);

n) BbIOMPAIOT pPACHONOXEGHHe BepTrHKANBLHLIX H TI'OPpH -
30HTaANRALIX Colleal B HIjaHe BAOIL OCH OCHOBHLIX cTpy#
takiMm o6pasom (ecM. puc, 1,6), aTo6ul paccrosHEd oT
BepPTUKAaNbHOro Colljla A0 HeHTpa OOCIyXHPAEMOro HM pa-
fouero Mecra [’_c 4 pacCToSHHY MeXAy I OpHU3OHT &lbHbI~
ma connami €, 6wid paBHEL

0.=(05... 09)Ch, - hea) 5 (4.6)
B =(05... 4% |(4-a)F,

1)
e) pacCudTHIBAKT IUCAO I'OPE3OHT ANBHEIX COme N3
BnonbL OCH OQHOH OCHOBHOHU CTpyH:

‘J("‘é)Fn
e,

N;”: £ : (4.7)

X) onpepnensior ofmee 4YHCIO BO3AYXOpacopenesure -
¢, DOA&IOmMUXx OCHOBHEIE CTpYH:

USRI (49)

4 b

18



3) ompepensior ofmee YHCIO T'OPH3OHT aNbHBIX HANpaB-~
nEWmUX Comen:

N, = NG N, (4.9)

H) ompependiorT ofmee YHMC/IO BEPTHKANbHLIX HaIpap -
AAOMUX CoNed:

N, = N;) N, 3 (4.10)

4,4, PasMmepn: BO3gyxopacupepenuare/ei 4 comnei,
pacxonbi, TeMIEpParypy H CKODOCTH HpPHTO4HOrO BO3fyxa
O pefengioT B CAeAyRmeM Iopsike :

a) paccumThBamr no o, 3.4, a MaKCHManbHbIH  pac-
X0l BO3AyXa Yepea BO3/yXOpaCHpefenHTellk, Noaalomui oc—
HOBHYIO CTPYIO;

6) Haxomgr ©o mn, 3, 4, B COOTHOWEHHE HMIYiIb-—

cos ﬁ:%ﬂ} asamenus popmyny (3.13) ma caenyio-
94
myIo:

x - b-50(1-aVF, (4.11)

B) paccudTLBalr no nJ. 3.4,r0 1 3.4,4 IJIOmM &AL
BoaAyxopacupenerrens ( F, ), mopaloouero OCHOBH yI0
CTpyl0, ero THIOpazMep ¥ CKOPOCTh NogadiH Ll?,a“

MaC b F
upu ycmoemd, uro Uy <4 msc w f saversior Ha "1 &) Fn

I') ompepensiorT pHaMerp clo; BHIXOQHOrO OTBEPCTHS
FOPH3OHT AILHOI'C CONJjia HOo Qopmyne

Co
dosz Bo (4.12)

eCcIu Ba; 8, m 1o HoMorpamMme Ha puc, B, ecnH BO < 5,

Ha nHoMorpamme:
Ay = 0,085 J¢, ; (4.13)

”

N, (Uo " Fo, T \;

T\l: (U;:PN)Z (he~ hes)®J

(4.14)

B,-0,089¢, [

19
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Prc.8. Homorpamra nna olipenenecting pgHa-—
MeTpa BHIXOHHOT O OTBEpCTHH TI'OPHS3OHT&lL-—
HOPC couja

0. Wl 8 NICUS™ (4.18)
0 N, € LL:,TH)Z (h, - hpsH?

CropecCTh U.:‘.’gﬂ npuaaMair B dopMmymre (4.14)
HaiMeHLWeHd B3 xapakTepHLX /9 HepHona roga, B KOTO-
POM BOaAYX HOMAIOT OCHOBHLIME CTPYSMH, B ¢opmyne (4.15)-
AJIg Temaoro NepHona roaa;

n) paCCHETHIBAIOT CKODOCTH BHIIYCKA BO3Ayxa H3 Bep-
ruxaneinix Wo, , M/c, u ropusonrameamx UWa, , M/C,
HaupapiIgIOMHEX coues, NpHEAMAS HUX OOQHHAK OBBIMHE:

20



- 2 -
Ug, =Ue, = 1 J o, Foy ; (4.16)
075" d, 0,785
3 ]
Ecau U.Q,I = Uy, > Ll'::“ , TO IIpE pacxofe Boa—
L T =
aysa Lo + 15 5 < 0 SL?KC yBenud MBAIOT o, t Loz.
|MGKC
no tex mop, moka  Ug, = Uy, =Ly,
x 3
eciH yBejdieHHe CyMMAapHOro pacxoaa Lo, * Lo,
MGl

we obecneunpaer pumonuends yonopus Llg= Ug =U,

TO yMEHbWAIT COOTHOWeHEE HMIyihCOB J a3a cyer yMeHp~
weuus ¢ (ypemuiuenus Ny } m mosTopsior pacuer,
HauHHAas C COOTBETCTBYIOINErG I yHKTA&;

e) ompepengior pEaMmerp d“z s M, BBIXOOHOI'O OTBep-—
CT4dg BEPTHKAJNLHOI'O Comjaa:

o 13, + L%, olg, N;
=\ -—
K 0,7@5 U,, NZ N.

: (4.17)

g 3
X) HaxopsaT pacxopj BO3AyXa LO; » M /C, depes
I'OpH3OHT ANbHLIE HalpaBidiomH#e COIa:

503: Log NS s (4.18)

raoe L03 = (0,785 Uo.,, di,

b3
3) maxopst pacxoa Boaayxa LS, , M/c, uepes Bep-

2
THKAJIbHEIC HaOpAaBRJasIHe consmna:
z
o, = Lo, N s (4.19)

rae Lo, = 0,785 Ug,dj, ;

H) onpenensanT MAaKCHMAIBH YIO I’I36HTO‘IHyIO TeMlue —
Maxkc
parypy Bosayxa at , C, H MakCHUMaabHOe KOJIHE-
YecTBO Temlors (xonoga), KOTOPO8 MOXHO HOAATH TOILKO
qyepea HaNpPaB/AIOMHe CONJIA:
MaKC Marc mMaKC
at 1

= min (Ataz 5 03 ), (4.%)

21



MEKC uz d 02 J

- T U el el 2 ., )
rae  at,, (h.- h,.r 4+23:7E°5 ; (4.21)
€o
a m? U.Z d
Haxc. 3 a; oy
A.taa - 2,65 n3 e: 3 (4.22)
b3
(Q Make s. mmi {Zzao't"”c 3*&-:! ,. (4.23)

Tt} z Na‘(c
Ecax xommaecrso remnorm (xomona) § < « Qo)

s Maxc
...(Q , To Bc® Temnory (xonon) mopalor sepes Ha-

g paBiglomHAe comnna,
TpeGyemas npu :-a'romouaﬁhx'roqﬂaa TeMOepar ypa BoO3-

ayxa st, :ut03 s C, nopamaeMoro yepes conja:
2 )
QOT(T
t =t = . (4.24)
St T AT 2003 v i)
3 7]

C
OT(Y) MaK
Ecnz komuuecrso remnorn (xomopa) @ > ( Hg) +

T mMaKe
"'(Q 4 TO BC™ Tennory (KOJ’IOL{) II01&8KT OCHOBHBIME

H Haﬂp&BnHlomHMK CTPYyAMH COOTBEeTCTBEHHO 4Yepe3 BO3Ay-
xOpaChpefe/IdTeNMd ¥ HaUPABAMIOmKe COola,
k) onpepnensior mo N, 3.4 I MAKCHMAILHOS KOnHA —

2 MOce
gsectBo temnors (xomoma) ( UWa,) , XOTOpOe HyXHO
MojaTh OCHOBHLIMA CTpydMH, o1 e
Ecnu xonmuecrBo remtors: (xomopa) W Q01 +
< Marc 2 maxc Naxc
”Qoz) *(Yo) TO Npd CEKOPOCTH Uoz'»‘Uo u03

yBe/IAHHBAIOT Mapamerp f 34 Cyer NOBbLIUEHRHT COOTHO-
WeHHs MMOynwcos J ., YBenuueHue sHavenust § u J

NO1yCKaeTCs U3 yClOBHY, YTO pACCTOfZHHEe X  BO3pacra-
er He Gonee, deM Ha Bemmamuy | |- &) F,

.
A
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Ma<C

IpH pacxonge BO3AyXa L2°Z+ LEO 03L,

b < 3
yBENHIABAIOT L + L no sHagesuit L5+, =
» ay o, 3
Ma.
=03 L H IQGBTOPAIOT pacier, HAYMH&Z C COOTBET —
?

CTByOmEro MyHKTA;
b3 + x MAKC
IpE pacxone BO3Ayxa Lo? L03—0,3 Lo

Mo C
yBQIHYHEBAIOT DACXOA BO3Ayxa Ln , HJE HepoCTalonee

MaKC
KO/IHY €CT BO Tex:mcrru (xonona) Qg = QO7- (Qc, -

& Maxc
- Q (Q nojaloT B moMemeHHe  ApYro#
cicremoi, - £ MaKC
Eca¥ XonH4ecTBO TOWIOTH (xomoga) leﬂ (Qo) +

£ Maxkc s Mmcc
(Qo,

+(UWp,) + TO ONpenendior MHHAMAIBHYK CKO-—

pOCTSL BHIYCKA OCHOBHLIX CTpPyH#, mpm Ko'ropoﬁ MOXHO HO-—
nark tpe6yeMelt pacxon Temnoru (xonopa) Qa , A3MeHsg-

orT ; mmfc = nm(c
eMLlt B nEanasoHe or Hyad 4o Q%:Q ) Q

r

U™ gpss 3 %, & : (4.,25)
01 Y \J m;: E’:,S_;’: Nﬂ ] °

1) MpUEEMAT BLICOTY YCTAHOBKHE BCEX BOPTHKAIBLHLIX
HANpapJgoMEX COoUes OTHOCHTENhHO OCH I GPH3OCHTANbHbIX HE&-
NPAaB/IHIOIAX CoNell J0EHaxoBo# ¥ paBmof:

'v'n::si'{y' "l/o)r (4,28)

roe . B Yo' - BpicOTa YCTAHOBKE UOCHASAHEro ( or
MeCTa BLiIyCKa OCHOBHO#® CTDYX) BepTHKaNLEOrO HANpAB:s—
omero coujia, M, onpeae/eHHas COOTBETCTBEOHHO HpH HagH—
§HU OCHOBHOE CTpyR H mpH ee orcyrcrpHE {J =0 J; ga-
XORETCHE ayreM nopfopa B pEanascHe Yy = .0,6,..+06 M
Z3 3aBECHMOCTH

0023 m; B J, K,

ec = m - 302 ? ( 4 027 )

{4,28)
23

rae B=AcCh, -h

pa? ;



1

ar = = ; (4-29)
™ 046+ 3,82 \J%ij ngSKf +4)
- 7”3 Nw \d 2
31:503+{-5~-t( 3—4)303~N2 j"z] Ke (4.30)
Jo, = 0785p0 ds Ly 5 T, = 0785, d; Th (4.31)

K, - xospdmnmenr, odpenengeMui B 3aBHCHMOCTH OF Be-

A AHB TapaMerpa

P= 2o . (4.32)

Ecnmw P < 70, to KO =3,3; ecita P > 70, TO
o= 2,4,

—r

T
RN ES

N

i~
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N
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2
S
!
|

— Yo/lo
17 | a2

S {—o0 -
005s—-—
45— -
o
17
a1y

-01 0f
~~

TH]

/!

UL

Puc.7. 'papuk pas oupepenesHs mapamer—
pos A x E
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A z E - mapamerpsl,
onpeneisieMble B 38BH-

CHMOCTH OT BeHYMER | [ Kniou
no rpaduky Ha puc.7. 08 ™~ B
Ks,u Ke - koaddr - 4 0 105 98] Y ] ‘
HAEHTH COOTBETCTBEH- (5 ] LEJAl
HO B3auMopge#CTBES H (5 VFL
A
creCHeHMd, onpenenge— 0G4
Muie o rpabukam sa 4I \
02
pac. 8. 07 234 5678 9L
3 »* X V’E
N, # Ny - «qucae » T
COOTBETCTBEHHO BE&p~ |
TUK&IBHBIX B I OPE3O0B- L i
TanpHpIX Ccouej, pac —~ j ﬂ_~f|
MONOKEHHLIX AC P&cC — E\wo&
o
CMATpHBAEMOrO Bep— 7 /L\/_a;tm L
IAVARLAY:
HEATRECCO COMNa. O
Hmane KX 2B 002 | o-ly
M) DACCHHTHIBA— R L
0T MaKCEManpiyo #e- [ ] T
GpITOIHYIO TeMIepary- t 23 4567 809101 12 3(N1)
Mak
BOo3ayxa 38 . .
L;y = B3 Prc.8. [padsx nng onpenenesHs
C, B paboyeld azoHe: xooppanmenroB Kg, H K .
MNaxC A\
At{"l‘- ‘—‘-1110[3:(57!:1 ’ "tz)) (4\-33,4’
R
roe at =25 atf \|—2— ; (4.34)
s (i-a)
&to do \
2 2 _ - 25}
Atz = — > (4&. Q/

(02 “4.6\1%95 ) (M- gy

o7(r)
Q (4.38)

J.CP
atl, = 5o 1 = %
[} £
@ZZU(L%-k Lo, Loy
4.5, I'padbux paBorTsl CACT@Mpl COCTaBadloT 3 COOTBET -
CTBEE C O, 3.9.

.

28



5. NMPHUMEPHI PACHETA

[Mpumep 1. .
Lins momemesus pasmepami L, =94 M, 5 = 18 M
# h, = 10 M pacczuTarp, OTONETENLHO~BEHTHNSNMOHHYIO CH-

C'reMy C FOpKBOHT&JinbIMK Hanpasnxmmr'. q COLU'!&ME.B O
MeTMeHHH pasMeuneHo TexXHONOrHIeCKOe OpOpyAOBAaHHE BhICO-
roii h,s = 1,5 M, OrHocHTenpHAS WIOmAEah NOUEPEYHOrO

CenreHdd NOMemMeHUd, 3aHuMaeMada ofopynopanyeM, & = 0,1,
Pafoure meCra pacnonoxeHr PABHOMEDHO HO IJIOMAAH HOo-
na, [lapamerprsl Bosayxa B pab6ouell 30He B Tenfnld mepHop

HOP IS HDPM ¢}
roga: u?: < 0,7 M/c, atpyz< £ 3°Ci B xo-
) Hopsd HopH Q
TOrHBE(A M Iepex opHbH: Up, £ 0,4 Mm/c, a‘tp_sé +3 C.
Wa6biTOYyHRI® TEIIONOCT yll/IeHHS B Telin# IepHon roga

87 = 107640 Br (82570 xxan/a). OromurenpHag Harpys-
ka p paGosem pexume Q° = 56750 Br (48800 kxan/u),
B peXxMUMe [eXYpHOI'Q OTONJIeHud Q% = 157950 Br
(138200 xkan/s). Pacxon mosayxa, Heo6xonanxﬁ njag ac -

Z
Cit MENAUEY BPEAHbIX BEWECTB, Ly = 2,22 M 2/c
(8000 M>/4). MakcumanpHas H36bTOiHAS TeMuepar ypa
NpPHTOYHONO BO3AYXa B Tennm# nepuon roma (c yaerom

06paGoTK¥ B NPOMLIBHOA kKaMepe KOHAMIHOHEpA) st, =8 C.
Pafora B gpe CMeHH. OFOHHTeanO—BeHTHHHHHOHHaﬂ cHC -

TeMa KoMOnekTyerca koupumEodepom KTL. Oauma 3O0HuI

3PYEKTHBHOro gelicTBAd NPHUTOYHOHR CTPyH B 9TOM LoMeme~

HYH NpH COCpenor o4eHHOH monade BO3AYyXa COCTABET (s

COOTBETCTBUHE C pacieroM no " PexoMmenpanumam’* 58 M

(mpr My, = 6,2), uro MeHpme A/IHEL HOMEmMEHHS,
Pemenne

Pacxon Bosiyxa B Teman# mepmop ropa (m.3.2.a):

L= o = — 107840 4y 50 /e (40870 n°/a):
1000°1,2. 8

—

* Pexomenpanus no BhiSopy B paciery CHCTeM BO3AYy-
xopacnpenenesus, A3-888, M., 1979,

26



B XONOfHbLIA mepHoA:
MM

or _

Ln - L n
Pacxos BQ3AyXa Wepes HANpap/SiOmEe COH/a (z,3.2,6)
Pacxop Boaayxa gepea BOGyX Opaclpe—
5, =

= 2,22 M>/c (8000 M /a).

Loj 2 22 M /C.
AeMuTeNH, TONAIOMEEe OCHOBHAE CTpYH (. 3.2,8),
11,22-2,22 = 9 M /C.
YHCI0 BO3AYXOPACHpeNeTATene i, IONAKMmEX OCHOB —
Hule CTPYH M yCTAHABIKBAeMHIX B OmHOM paay (m.3,3,a):

0] 94 - . sl =
N, > 173.10 0,54; Ny = 1 mr.
[nusa 30Hpl, OGCIyXHEBAEMOR OJHAM BO3XYXOPACHDEe -

AENETeneM, = 04 M.,
Hucno npoponbEbix PENOB BO3/AYX OpacipenendTene i
5 6=18m

Topamuax OCHOBHHI@ CTpyH, OlpeselnseM, NpHEAMAag

(1.3.3,6):
N =t wr, o< €< aq

PaccrosHre Mexny HanpapiasiomEmu comaami (n.3,3,8)

€ = 7 M.
Yncno comen BponbL oCHoBHO# crpyr (m. 3.3,r)

) 94 -  \1s0 .
= 14 BT

N, = -

Ofmee yHCI0 BO3AyXOpacupenselArenef, dogalomAx OC—

nopame crpyr (nm. 3.3,a), Ny= I wmr., manpasngomex co-

nen (m, 3.3,e) N; = 12 wr.
Bricora mopayB OCHOBHBLIX H HAUDEBJSIOMMX CTpPyHh

hz2+043 J18.10 =78 wm, h,=8

MakcCHManpEM i PACXON BOAAYXE 46pe3 BOANYXOPACH po—
mesurenn, bopmupylomBEl ocHoBEyl  crpyw {1, 3.4,a),
Maxc =z 3
L, = 5, 9 M /c, wepea ogHo comro {(m,3.4,6)

01
B 3
Loy = 2,22/12 = 0,19 M’ /c.
Coornomeuze UM yILCOB, HEO6XOOEMOe ans ofecne —

YGHHS TpeGyeMoll AAMHLI JOHHEI 3PPeKTHBHOro pelcremd oC—
HoBHOK crpyr (m. 3.4,8) J = 0,1; X = 94-5 JI8.10 = 27 m;
% = 3,9, J& 1,9.

t,

2 > 0,31.8,2 = 1.9; T
o
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[inomens BO3AyxoOpacHpenenuTells, DOMAKNEro OCHOB—
gy crpyio (1, 3.4,r):

2
07390) 1 + 40,1 2
(—r-‘—-—**—. TR Y BVt
13.10
[IpaHEMagM 80311 yX ODACH pe AT ellh BIrK-4
(Fois=756M"‘ M, = §,2: n,= 5,1),
CkopoCTr Hop&eH OCHOBHOH CTpYH (z.34n):
MoITe 9
o, =~ = 3,8 M/c,
* 2,58
HEaMeTp BHXOLHOIO OTBEPCTHR COMI& {m.3.4,e):
N, 0.l
d,= — « 0,12 M.
3

3,5 10,788.0,1. 2,566

CropocTs Bunycka Henpapaspome# orpve (d. 3e4,x):

[ V7% 1 = 17 m/ec < U,
3 i Oz
03785 ’Qgﬁ'.&f—

Magcumansias usSHTOYHAs TeMOepATypA  BOGIyXA,
gofaBaeMoro Yepes HAlpaBagOmHe Comia (h. 3.4,3):

.
4 Femee ;256506,22 a 1T 0,12 . S
oy B 5 = P&, T,
¥ 2 o ?
B Tennm# meprog ropa HLE pacyerged TeMraparype B G-
pYMEHONQ BOBAYRA o t5 =8 7C,

Magczmansgos EsO.FEIquTBO TSINOThl; KOTODOS MOX-—
HO Dopars HenpapndOmMdME Crpygmd B xoaoa¥m# mepmon

roga im, 3.4,3):
% MakC,y

{ L‘.Ujv) = 1220+14,01°2,22 = 38200 Br.

MagcrmMansaoe KOIEIECTBO XOIond, KOT Opoe MOXKHEO
DOESTH HAENPERASIOWMEMHE CTDYIME B Telnnl Aspuop roaa:

(@5 T 1220°8°2,22 = 21670 Br,
2 5';‘ . @; Mo
§ 3

BT SOTRG TERAOT LI g;,ouva&) HORAT OCHOBHOR ¥ WaNmpaBng-
OIEEME oTpyamd (#, 3.4.8). MaxceMannsoe EONET3CT 5O
TennoTH (ronopal), EOTOPOE MOXHO HONAaTH OCHommoh CTpy-
oft (D, 3.%,u):
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NOKCT

(Qo1 Q } 71220.4,4.9 = 48 310 B~

’ 2 J556
L B, 8,2° 2 5 V2,86 _ ,, oc.
8,1, '7

¢
N
~
I3 [

oT - ,
oty = 44 °c; f = 9,25,

y oTir)
Hoc.:zonb&y KONAYecCTBO Teunors: (xonomal) ¥ >

NGA’C HKC
>4Q0) +(Q03 (xpome padouerc pexaM& XC/iOLHOTO HEePEO—

MPIicC
A& rcsn,.a)g a Li% = 17 msc< W, , yHeN4uHBEEM CO-

OTHOIEeHHE HMHIYIBCOS A0 Jo= 0,22,

ITopropue paczer, HausHas ¢ N, 3.4,0, ToaysdaMm:
M NC

Fo,= 2,88 M*, U, = 3,5 w/c do, = 0,082 m;
U = 36,3 M/C >u§;m; .i; = (0,35

[TockonbKy HpPATOYHBI® YCTAHOBEM KOMIUIEKT YIOTCH KO-
nunaorepavu KTU u B COOTBETCTBAE C I, 2,4 W, -30 M/c,

TO yBenMYHEBAEM DACXOR BO3AYXA L no fv n.&g:..ﬁM/c
3
Ilosropue pacuer, HavHHasg ¢ I, 3.6‘-&,&, DONYIAM:
z . : -
Lo, = 7.9 M%/c; Lo, = 0,278 w/c; 3 =0,31;
- 3 2 pacIC
T=0.8. fo, = 2,56 M, Uo, = 3,1 M/c;
1 maie : Lor o
Qo= 0,11 M L{ 21 1 m/c; 8%, =32,8 °C,
Z -
(Qs)" % 133780 Esr,
O, 3 Maxc, o~
ath, =8 °¢C; (25,5 = 32510 Br,
ﬂuf‘ﬁo Te Maure Co
at, ¥ 3,4 °c, (e " = 80600 Br.
L g °c, (5T = 77000 B,

!
Tockoneky xonuuecTmo 'r'nxmo'rm ASt PEMEME [8XYypa

sT 2 £
goro orommeung { <( Qaﬂ ! (Uoﬂ s T0

ciipenengeM MEHHAMAJLHYIO CKOPOCTh Bhil yCK& OCHOBHOH
CTPYR, Iiph KOTopoﬁ MOXHO TofaTh THedyeMalfl paCxon Ten.
na (o, 3.4,u);

(82 ) = 187950 - 133780 = 24170 Br
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3 |5,1.24170.7°

9
8,22 .'2,56l 0,6.1

TpeGyemasa uabpiTOo4Hag TeMIOEpPATypP& BO3ayxa, noga—
BAEMOro Yepes BoaAyxopacupegenurend (. 3.4,k)

MuHg o

U, = 0,054 = 2,2 m/c,

gdo _ _ 24170 -35°

elo, = [220.2,2.2.56 C.

MagcrManpHag EabpiT09HaS TEMIEDATyps BO3Ayxa B
pabouelt some (m, 3.4,1):

T 2,56 _

at,, 2,5.8\\718.10 2,4

B peaymnrare pacsera cHCTeMmbl BhigBaeso (m.3.5 ):

B nuanasome or Q7 = 107640 Br go & =32510kBr
TpebyemMoe KOnMYeCTBO XOnoda MOAaloT OCHOBHRIMH H  Ha-
IpaBAglOmEME CTpysmE, Pacxon Bosayxa ¢ L’},‘)T 4
na6piTO4HAd TeMlleparypa BO3Ayxa At-;4 , TopasaeMoro
uepe3s BO3AyXxopaClpefeluTelNb, B 9TOM AHalazoHe MOryr

C

C

z T 3
MeHEThCH coorBercTrBedHO or ( L°1) =79 M /c oo
2.7 e o Al
CLs)) =0QH4 or at, =8 "°C no alo, = O.
Pacxop Bosnyxa  HaganpHad pPasHOCTh TeMIeparyp  Ha-
upaBngOmMEX CTpy# OCTArCd HEeH3MEHHLIMA H pDEBHBIMH
s Maxc 3 T o
(o) =3,33 M /c; atl,, =8 °C;
T
B nEanasoHe or & = 32510 kBr no @ =0 Tpe-
6yeMoe KOJHYeCTBO X000a TOA&I0T HAalpaBJsIomUMH cTpys-

£

mu, Pacxoa Bosmyxa HOCTOSHEH H papeH: L,,3= 3,33 M /c,
T

U3bpITONHAS TeMOeparypa H3MeHdgeTrcs OT at, =8 C no

4t:= 0; o7 ot

B guanasoHe oOT Q =90 ao Q = 58780 Br » pa-
6oueM pexHEMe TpefyeMoe KOMEYeCTBO TeIlJOT bl nopaior
HANDaBI4IONMME CTPyIMH, Pacxon BosAyxa HOCTOgHeH K
pasen: L = 3,33 M>/c, uabprroanas TeMueparypa Bos -
ayxa HaMeHserca Or a to, = 0 no a '.',3-= 14 C;

B nuanasose or @%= ¢ po Q%% 133780 Br =

peXEMe AeXYyPHOrO OTONNeHHR TpefyeMoe KONAYIeCTBO TON-
noTbl NopaloT Halpae/lsiOmMEME CTpysMH, Pacxon — Bosayxa
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b3

HOCTOdHEeH H pasen: [0 o, = 3,33 M /c, H36LITOIHAL TeM-—
nepaTypa BOBAyxa H3MEHEeTCs OT ats °= 0 no Atco
32,9 C; 2

. O
B QHAanasode or Q = 113780 Br no Q =
157950 Br ® pexume pexypHoro orolierxs TpeSye—
MO& EONMYeCTBO TennoTsl HogaioT OCHOBHEMH H Ha-
NPaBAdOMEMA  CTPYSaMHE, Pacxon BoOsayxa # H36H ~

TOYHES  TeMIeparypa BO3NyXa, HORABEEMOro zepea

HANPABIZIOMES  COUMA HOHIMEHHn H PaBHb  COOTEET-

CTBeHHO: L‘os = 333 M /c & ato= 32,8 “C. Pecxou

BO3AYX A& (Lz‘,‘)a" 2 Haﬁu'ro'maﬂ Teum_apemypa Atm

A3MEHSAIOTCE COOTBETCTBEeHHO Or (L°1 O ao
| %0 3 2. CX:) [¢)

(Lep) = 5,83 M /cm or ot = 0 no  at, [ =3,5C

Mpamvep 2,

[Ons moMemekus pasmepams Ln = 44 M Ba = 12 u
z h, = 8,8 M peccumrars OTONET@ILH O~BONT HiI S H CHE Y10
CHCTeMYy C rOpH3OHTANLELIME HOIPABASIOMAME CCUnaMHE, B
HOMemeHEd Pa3MeNIeHO TexXHOJOorUyecice OBGOpYNOB&HHE Bpi—~
coro#t MeEee 1,8 M, OrHocETenbHag Haomans UONEpPEeUHOro
CeyeHHd IOMeIe Hi g, 3aAuMaemar obopyaosaraeM, & =0,1,
PafouHe MecTa pacnooXeHbl PABHOMEDHO MO IJIOMmanyd &aiid,

[lapaMerpn Boadyxa B patouefi agHe B Telnnfl nepuon

WP\ 0,7 Mm/c; At 4 1300, B xononnmﬁ

# TepexOomHnI?t ITepHAOIET Ll °M O 4 m/c; At ,_3 °c.

Hia6rrTOuAbBIe TENMIONOCT YU/IEAKS B Telinil Hepuon ropa
@"= 32470 Br, oromurenradg Harpyska Q& = 58620 Br.
Pacxon Bosnyxa, HeoOXOAEMBE A8 &CCHMEISOHY Bps8g -
Epix pemects, L, = 0,72 M /c. Magcemanprag H3GH ~
TouHAg TeMIeparypa NPEATOYHEOI'O BO3AYyXa B Telinill Hepu—
on roga {c¢ Y4 OT OM oép&ﬁcrma B UPOMBIBHOR KamMepe RKOH--
panEoHepa) 4 to = 8 °C. Pagora KpyraocyrouHas, lipa-
TOYHBIE@ YCTAHOBKH KOMHHexTymCH KoOHnEnHoHe pamr KT,
MakcEManpHoe RONAYeCTBO TEIUIOTh, KOTOpOe MGMHE
nogars B 3T0 NOMemeHHe CUCTeMOH C COoCpeoro3eHHON Mo~
nauefl BosAyxa, cocrasuT (B COOTBETCTBREY c pacweroM Lo
Pexomenpanmanm A3-668);
QMKCOT

1

= 38740 Br mpr U, = 7,2 m/c; E = 0,32 M
ct = 1/“ QC.



Peiexne

Pacxop Boapyxa:
B Temnm#l meprop ropa (m.3,2,a):

LTn - LN:“ - '_3_3_4_10_______- 3,38 Ms/c;
1000.1,2.8
B XOMORHBIA LEepPBON ropa ey = L“:'““ =0,72M /¢,

Pacxon BosAyxa sepes Hanpasigiomse conna (1.3.2,6) ;
Ko, =0,72 v /e,

Pacxon Bosayxa iepea BOSAYXOPACH DEOEIIHT€IH, POpP—
MEpyOmEe OCHOBHHE CTPYH (m, 3.2,B):

Lo, = 3,38-0,72 = 2,66 m°/c,

HHcno BosuayxopacnpepgenaTanaell, Topaiomuax oCHOBHBI®
Crpyd W ycramopmeHHbXx B omfoM pany (m., 3.3,a):

) 44 1<)
N ———EX = . N, =
1 2 17.3-8.6 0,3; 1 1 wr,

[ndea aoHsl, o6CIyXHBaeMo# OpHHEM BO3AyXopaclpegeldTe-—
newm, € = 44 M,

YrCa0 NpoaoiabHbIX PAOOB BO3AyXopacdpependrele i,
¢opMUpPYIOMEX OCHOBHBIE CTPyH, ONpeneinseM, npEHAMAaL

£=12 M (1.3.3,6):

Ny fowr, 2,2< B < 258,

Paccrosane Mexny HaupasagiomaMu comaami (1,3.3,8):

Cos 8 M.
Yucno comesn BAOML oCH ocHoBHOH crpyx (m,3.3,r):

m_ 44 - 12.8,6
Nye SRS

Ofmee 4ECAO BO3AyxopacHpependreneli, ¢opMEpyOmuUx
ocHOBHbie cTpyE (m, 3.3,a1): N, = 1 wr., Haumpasigo -

mux comea (m. 3.3,e): N3y= 5 purr,
Bricora yCTAHOBKH BO3[YyXOpAacHpenenuTenel, monao —

IOHX OCHOBHbBIE€ CTPYH, U HaAOpaBA4IOmMHX Cones:

hq>2 + 0,43 \512- 8)6 = 6:4 M, h0= 7 M,

=95 wr.
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MagcuMansHb# pacxon Bosayxa depes BOaAyx Opaclpe—
penArenb, GopMHEpylomuE ocHopAyW CcTpyl (O, 3.4,a):
™MOKC
L, =26 M3 /c, wepes ommo comno  ( m. 3.4,6 ):

mMaKe _0, 72

L= =55 = 0,144 w°/c.

CoorHomeénse EMNyILCOB, Heo6XOAMMOE njg ofecne—
qyeunsd TpeGyeMo# NAMHLI 30HbI 9POEKTHUBHOrO AGHCTBHE OC—
Hormo#t crpyd (m. 3.4,8): ¥ =0,1; X =44-5 |12.8,6= -6,8 m;

X
~11:;&0.(‘31.6,2 = 1,8.

[lnomans BO3NYXOPACHpPEne/HTelNs, 1ONAIOmero OCHOB—
Eyw crpyio (u. 3,4,r):

2
0,73 + 2,66 1 2
Mal9 " £, 90% . 4
F°1>,( 0.4 3 12. 8,6 0,23 M7,

[TpusumaeM Boaayxopacupenerdrens BIK-1 F°1 =
0,32 M“;, m, = 8,2; n, = 5,1), Cropocrn Konaqn
ocHopHol crpya (n, 3.4,a):

MaKe 2,66
Lloﬂ = fofg'gf = 8,3 M/c.

[uamerp BrIxonHoro orbepCTHg couna (m, 3.4,e):
doj - 0,144
8,3 10,785.0,1.0,32
CxopocrTs BLIIyCka Hanpapnswomeld crpyd (m,3.4,%):
U - — 0,144
0 2
n,7885 . 0,11

= 0,11 M,

MarC
5 = 15,2 M/c<uos .

MakcrmanpHas H36hITOYIHAd TEMIepaTypa  BOSAyxA,
HmopapaeMoro yepes Hanpasasomae comaa (n, 3.4,3):

2 2
NaKc

£ 2,65,6,2 .15;22 DAL o
3 51 .8

B Temnn#t Hepuon roaa nopa %acr{e'rxoﬂ TeMieparype HapyxX-
goro Bosayxa - ato =8 C,

MagcuManpHoe KOJIHYEeCTBO TeOnoThl, KOTOPOe MOXHC
aogark HaOopap/adIOMIMMH CTPDydMH B XOﬂOﬂHbIﬂ oepuaon roga

(o, 3.4,3):
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S Mawe 4
(Go ,) T 1220 . 14,1 . 0,72 = 12400 Br.

MakcHManrHoe KOAMYECTBO X0/044a, KOTOpOoe MOXHO

noga'rb hanpaanmomumn CTpySME B TeO/Ne#dl HepHOQ roga:
<y

m = 1220.8.0,72 = 7030 Br.
'&"““vnr) oy
[Tockonwxy (Qo_% Q, TO TpebyeMoOe KO-~
AE4E@CTBO TEIOTh (xouou.a) NoHaloT OCHOBHOH H HEupas -
JAIOMEMHE CTPYyaMH,

Makcumanpuag HabhiTodRas TeMiieparypa BO3AYyX&
(n.3.4,3), nonamaeMoro uepes BO3AYXOpAaCHpEReNNTENE
{ f =0,25):

MoveC P 2 J ) 5
. . . o
Ato . 5.9.6,2 .8,3 +0,33,0,2 = 12,1 °%¢

4 &y
5,1.6%

B Temaw} Mepron roga UPA pacterTHoll Temieparype HapyK-
H0I 0 BO3AYyX& - uio =8 C,

MaKCHMANLHOe KONAYEeCTBO TEINOTH, KOTOpoe MOXHO
nopars ocHoBEOM crpyeR (m. 3.4,8):

(@i COT_ 1220, 12,1 .2,6 = 36380 Br.

MakcaManpHoe KOJMHIECTBO < OIT<1&, KOTOpOoe  MOXHO
nojarh OCHOBHRIMU CTPYSMH B Telam#d HepHop ropa:

(05,7 = 1220.8.2,6 = 25400 Br

MAKC o MaKS o7

ﬂocxonbxy U >(Q0 +( 003 y & Uej’-

15,2 M/c < L(oj , yBesH4dpaeM COOTHOERWe HMIYAbCOB
po 7 = 0,15 (n. 4.4,1).
MMosrop#s pacuer, HayEHag C O. 3.4, , DoayyuM:

F 2 Mare d
= 0,32 ™ ; U = 8,1 M/c; oy = 0,002 M
oT
Uy 21,8 m/c< UGS at, = 238 °C;
or o T 0
Atg5 = § C' Dto" ol l7a5 C5 A-to‘1 = 8 C.

MGES
(Q,) "= 20920 Br;

g Maxc

(Q;,) ' = 7040 Br;
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b3 Makfor

(Q = 56550 Pr;
(QS T < 28430 Br.
T MaxC o7
Mockoneky Q QOI) +{( Yo, ) > TO

oupegengeM MUHEMAaNbHYIO CEODOCTE BHIYCEA OCHOBHOR
CTpyH, EpPE KOoTopo? MOXEC moparb TpebyeMos xOaHYecT -
BO Tennorn (m. 3.4,1):

g o7
(8,) = (58620-20020) = 37700 Br,
2

U““”OTS 0.054 5,1 . 37700 .8

o \l6,2%0,32°% 0.38. 1

TpeGyeMmaa HaOnTOdHAY ToMUIEpPaATypa CoCHosHON CTpyH
(1. 3.4,x):

2 T4 M/Ca

of  _ __3TT00__ _ .0
ste, =530 538 13

MaxcEMansEad Ha8bLITOYRAE TeMOEDATypa BO3AYXAa B
pa6ouelt sore (n,3.4,1):

C.

o 032 HOp e
otes - 2’5”14’5\5("1%?1% =21 < At
“Pyy = — 58620 - s o
*ts 1230.(2,670 7] 148 G

~

T anB ”‘*’M
Li-t??, = E:U 8\\31 8 rll"di

i

B pesynbrare pacuera CHCT@MW DuisBaexo (3.5 )z

8 puanasoHe or { =32470 Br ao 8= 7030 Br
TUPEYOMOe KOMHY4BCTBO0 XWICHAL HOonaioT OCHGBHOE ¥ HAUDPEA-~
AROMEME CTpyaMH, Pacxon sosnyxa ¥ msbniroumas TeM -
HeN&T yp3 CCHOBHCY CTDYH B T oM auan&aoaae MOT YT Hame~
HETHCH COOTBErcTBenus or  Lg + 2,86 M /¢ po L Q)

Yy

e 1 T
or ato,; =8 C no AL51“ 0. Pacxog Boopyne 4 How
GuiT G HAS TEMIeDAT DA HANPanSOMHEX CTPpyH 0CTOOTrCT Yo

X Maxce a T O

HAMEHHLIME H DABHLIMH: (L"s) T 5,72 M- /C at, 3 °C;
]

3£



r
.
B auanagowe or { = 7030 Br po U0 =0 TpeGyemoe
KONHYECTBO XO0/0Aa HOpAaloT HAL PABAAIOYMHE CTpyaMH, Pac —
Makc 3
XOQ Bo3ayXa HOCTOsHeH U DpaseH: (Li) T =0,72m /¢,
3 T o
U3 BbIT OUHAs TeMOeparypa E3MeHgercs OT A'tu =8 C no
T
aty = 0,
(] oT NoT
B nuanmasose or @ =0 no {" = 20920 Br Tpe-
fyemoe KOAM4ECTBO TEU/IOTH HORAIOT HAalpaBAfOmHMHA CTDy-

z “axrc
saMu. Pacxom BOsayxa HOCTOgHEH H p&BEH: (LDJ) T =

0,72 Ms/c, U3 6bIT OYHas TemnepaTgpa HU3MeHgeTcq or
dt:3 =0 no sty = 23,8 C;
‘?77 uT
B nuanasode or Q= 20920 Br no Q" =58620 Br
TpefyeMoe Koa44eCTBO TelJOThl HOAA&l0T OCHOBHBIME "

HaIpaBAgIOMUMHA CTPyaMH, Pacxon Bosnyxa uepes BO3AYXO-—
pacupepenuTaib, NoA&OmMHANE OCHOBHYIO CTpyl, H3MeHdercs

or (Li)or-*- 0 no (Liﬁ)"= 2,38 M /c, a HabuToTHas
TeMIOeparypa - OT A‘t::= 0 no at‘Z’ 13 °C.  Peac-
Xon BO3Ayxa A H36bITOYHag TeMllepaTrypd Halpapifomux
CTpy# INOCTOSHHBI U PABHLI COOTBETCTBEHHO: (Lzos)NQKCT:
20,72 M°/c, Ato: = 23,8 °C,

[Tpumep 3.

B noMmemeHUE pasMepaMu fn = 126 M, gn" 66 M =
h,,= 11 C KpyNHOTaGapUTHLIM: TEeXHO/JAOIHYeCEHM 060py -
[OBAHHEM pPACCYHTATh OT ONHTEJbEO-BOHTHASUHQHHYIO CHC=—
TeMy C IODU3OHT&JIbLHLIMH H BEepPTHKAILHbIMH HAIDABILI0 —
mMEVH connaMd. TexHomorugeckoe o6OpynoBaHHe BHICOTO#R
6olee 2 M pasMeumeHo B BOCEelb DPANOB, NapanlelbHBIX
AJUHHOR CTOpOHe HOMEelleHHd,

OrsocHTrenbHad MIomMAaAb HONEepIUHOro CeYyeHHd IoMe-
mMeHMs, 3aEMMaeMas ofopynosanueM, G = 0,25. Bnoas
KaXxaoro psna o60OpyAOBAHHS pACHOAO0XKEHO HO BOCEeMb pa—
604Mx MecT Ha paccrosHuE 12-15 M opHo or apyroro,[la-
paMerpnl BO3Ayxa B paboyesf 3oHe B Teland Oepdoa roaa:

HepM
u:";M{; 0,7 Mm/cC, At?—5g+ 3 0C, B XOJOAERIH H
HopM '~ o
nepexopami ~ W P.’z < 0.4 m/c; A :Zé +3 C.Ha-
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fLIT O4HEI® T eI IOoNOCT yljIeHHs B TellJHfil Hepuox rond

Q" = 1000820 Br. Oronuresnnkag Harpyska B paGoieM pe-
)KnMe Q°T = 535160 Br, » peXuMe OeXyLHCr O OTONeHHus
q o 819000 Br. Pacxon Bosayxa, Heoﬁxoxmmuﬁ ang  ac-
CHMHNIZIIAH BDSOHBEIX BemecTs, Lz,, = 24,18 M /c. Uabni~
TO4YHAd TeMIeparypa OPHTOYHONC BO3AYX& B TeUiablf NMepd -
on rona at, =8 °C. Pa6ora B nBe cmenn. IlpuTounbte
yCrasoBKE KOMIJIekT ylorcs xoHpunwoHepamn KTL. Paswme -
meHAe BO3AyXOBOAOB HEXE OTMETKH 8 M sarpyaHeHOo,

Pewmenne

B Tennuft mepuon roga pacxon soaayxa (m. 4.2):
T Makc 1000820 s,

b= Lo = To00.1,2.8 ~ 1043 M /ci

B xOJiogHm# NMepHon:

LOT LNKH - L}_‘

n (4]

+ Lis = 24,2 M /c.

Pacxon posayxa yepes BO3AyXOpaCipeq eidTeqH,pop~
MEpYIOMHEe OCHOBHBIE CTDyW:

15, = 104,3- 24,2 = 80,1 M /c.

Yucno BOs,yXxopacupegenarenell, $¢opMHAPyIOMAX oc-—
HOBHp® CTpyH, B paay (m.4.3,a):
{4
L 139 =0,88;: k1w,

Ny =173 (1-0,95) 11

Jnuaa z0HBI, OSCHYXHBaeMOR ORMM BO3jyxopaclpe-

[ENHT eneM:
£=C = 128 m.

MpononpAble PSAB BO3AyX OpaclpefenuTenei, HogaK—
m4x OCHOBHLI® CTPYH, pacrnonaraeM Haa pagaMi o60pyHaO-—
panng. [Ipy 9HuCNIe NPOJONBHBEX PSAOB BOSAYX OpaCUpefent—
Tenef N,{z)- 8 no n, 4.3,6 noxyuyaeMm

6‘“‘_6:—=8,3M < 19 M.

[praEMaeMm: N,m=2; b= -1-?*;3‘63 M; 4,856 < 33m.
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Bricore ycrasopkE BO3Ayxopachpependresell, mogao-
IMEX OCHOBHHIE CTPYH®, B TOPH3OHTANLELIZ HAUPABNEIOMMX CQe
men (T, 4.3,8):

hz2 + 0,43 ~(1-0,25) 83.11 = 5,54 m.

npﬂEHM&GZVZ B COOTBEeTCTBKRu C HCXOOHBIMH A 8HHBIME

he 8 M.
Yucno BeprEKanbHuX CONe] B PEAY BAOAL OCE OmHo#
it
ocuopsot crpys (n. 4.3,r): NY= 4 wr.

Pacnonoxedde HaADpPapgIOmMEX Colel B nnaﬂe(n,4.3,u)5

E,('=3...5,4M; 8=6M.

]
HHECNIO rOpH3OHTANBLERIX COnes BHOib OCH OfHOR oC -
"HoBHO# crpyu (m. 4.3,e):

) 63 - 4(1-0,25). 8.3, 11
Ny= 6

O6mes 4HECNO BO3ayxopacnpenenuTeeil, UOMAIOMEX OC—
AopHEme crpya (m, 4.3,%):

N,= 2.8 = 16 wr,;

= 9 T,

FOPH3CHT ANRHLIX Earpasnsomux conen (M. 4.3,3):
N=NN, = 9,16 = 144 wr.;
BepTEKANLENX Haenpapngiomux conen (m.4.3,x):
N NLIN= 4.18 = 64 wr.

MaxcuManbdelil pacxon BO3Ayxa Yyepes BO3Ayxopacupe-—
nensTens, GopMmHpylomEA ocHOBHYIO crpylo (M. 4.4,8):

Maxt 80,1 3
0, = —i‘g—' =3 M /C.

CooTHomerWe AMIYILCOB, HeOGROAUMOE aNg ofecle —
yewds TpeByeMoll OAHHB 30Hb 3PPEKTHBHOTO AEHCTBHS OC-
sossolt crpya (m, 4.4,6):

J=0,25 x=63-5 (1-0,25) 8,3.11 = 21,8 w;

—————a= 2.8 > 0,31,6,2 = 1,8;
JH-—EJIZ&’) Fa

38



= i
{(1 -028) Fn __ 1387 .

X

= = 3,8;

[, =3 e
Maomans BO3AyxopacHpenesuTend, NOJAIOmMero OCHOB-

Hyio CTpyl, (O, 4.4,8
2
0, 73 s 0 1-3.0,25 ) 2
2 ( ) .25 83,11 0.73 M".
( Fg4’

HfEHKMaeM Boanyxopacnpepenurens BI'K.3

128M ’ —823 l'\1= 571)0
MakcumannHas CKOPOCTL HCTOYSHHYZ OCHOBHOY CTpYyH:

M aK
-‘_ézl = 4 M/C.

Yo T.28
ﬂzaMeTp BBXOCAHOIO OTBEpCTHH T'OPUI OHT ANEHOr 0 CGlle
na {(n, 4.4,r):
do= 0,068 s A= 0,085 {6 =021

2
0°.1,28.0.25 _ ¢ 3,

B . 0,089.6.144.
0
64.0,7° (8-2)%

- wm,zg\iggm&___,zﬁ - 0.028.

84.0,7 7 (8-—z>
Cxopocrs mopay# Hanpasasiomux Crpyl {(m.d.d,a)

E \} (3125'0 ‘3;,3 ._--LL2§~ S 3-& 7 M/ Co

0,068 0,785
MO
U, = 30 m/c,

U, =, > =
% %

W, =
02 u9§
Tak K8K CKOpPOCTh

TO yBenMdHBAT pacxog Bosayxa (| + L“:,s) 40 3HITS-

walt (n.4.4,0):
(5,4 ) =28% U, = 104,3.0,28=29,2 » /0

Mopropes pacyer, HatuHag ¢ 0.4.4,a, TONYIUM
3
Lt = 4,81 M /c;

£, = 13,7 »°/c; ‘
F, =1,28 M2; tf?“= 3.8 m/c; do."“ 0,074 »;
1 3
= 30 M/c,
39
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ﬂHaMeTp BHIX OB OO UPBGPCTKR Bep’]‘ﬂKaﬂbHOl"O coIria
(1.4.4,e)

3
287 _ 0072%. 144 _
4= \g.785 39 62 64 0,082 M.

Pacxonsl BO3AyXa Yepes comna (ny. 4.4,x - 4.4,3):

= 0,785.30.0,082% = 0,158 m°/c.

LEO: 0,158.64 = 10,3 M°/c;
L, = 0,785.30.0,074° = 0,120 »°/c;
Uy= 0,128 144 = 18,0 m"/c.

Makcumanpias H3OnToOyHag TeMOeparypa  BO3Ayxa
101aBaeMOro Yepes BOPTEK&ILHLIE Hanpapiqiomue ComwiIa

(n.4.4, u):
2

e, _32.307.0,082 - 18 %
o == .
2 (g-2)%(1423, 720

Maxcumanpiass E3aBuITO4Hads TemOeparypa BOadyxa,
HonaBaeMoro iepes IOPU3OHTalbHble HANpaBidiomAe Conaa

(ne4.4,u):

2 2
Maxc
at *2,65.8.2°.80°.0.074 _ o, 00

"
5,1.8
MaxcaMmanprag E30biTO4HAS TeMOeparypa BO3Ayxa,lo-
AasaeMoro yepea HalpapB/giomHAe COHNa B TeNnlbl HepHod
rona mpu pvae’I‘Hbe nmapaMeTpax HapyXHOTro BO3AyXAa

At,, 8 °c:
2,3

At —min (18; 37) = 18 ¢
02’3

C.

MakcuManpdoe KOJMAYeCTBO TeuaoThl, KOTOpoe MOXHO

nonars Hanpasnmomnmn crpyamu (n, 4,4,1):

§ Mexe, axc,
o) % ON ) " =1220.18.29,2 =641230 Br.



MaxcrmMansHoe KONRYeCTBO XO0/I04a, KCTOG0e  MOXHO
nopaTh HAOPABJIHIOMAME CTPYSME B Tennnid NMepdon  ropa
IpH pacyeTHBX HapaMeTpax HapyXHOro Bosiayxa:

£\ MaKe € MOKC
(Ro,)™ % (o, " = 1220.8.28,2 = 285000 Br.

Mockoasx y Q"< C sz )"""cor_‘_ ( Qi’}"‘“-“"‘ or

TO B OTONHET&NbHELZ HepEGCE B paboieM pexHMe BCK TEILJI0-
Ty NOAAKT H&paBAIOmMAME cTpyamd (m,4.4,u).

Tpe6yeMmas E36HTOIEAE TeMOeparypa BO3AYXa, NOAaA-
BAeMOr'o 4epes HENPABAKIONEE CoIlia:

t - 335160
8%0,3 7 1220.20,2

3.0 £ Maxc L _Maxe
[Mocxonbky Q > ( ﬂoz) 8o, ¢ Qoa) Ao [ QT“’
T MaKC a3 Make o -
>(Q°z.) +(Qey) , TO B XONOAHBIH TMepuon B pexHme

= 15 °C.

AEXYPMOr'O OTOM/JI@HHS H B Tel/pid NepHOR BCIO COOTBETCT~
BeEHO TENJIOTY H/IH XO0ON HOAAKT OCHOBHLIMH X HaNpapad-
OmMAME CTPYSMA (1.4.4,K):

2 2 N
MaKc
aty = 2087, 3.8 J1J§8.0.45 - 8 °C.
5,1 . 6,2
o
st = 8%, Atg = g °Cc (npr pacuerzol remme-
4 4

parype HADYXHOI'O BO3AyX& B TeNan#t mepuoa);

uurcao

£
(@) “2 1220.8,2.73,7 = 737300 Br;

2 MAKS -
(8o, = 1220.8.73,7 = 718300 Br.

%0 AZ¥do 3 i
lTockoabky @ ’\Qo,‘ + &of'o-PQos'o 5 TO
OAg 2TOrO peXxHMa MAakCHManpHas CKOPOCThL BHIIYCKA U
H36RITOYHAL TeMIeparypa BOaAyxa, TOA8BAEMOI0 OCHOBHbI-

MH CTDySMHA, paABHbI (1.4.4,K):

2

515.1.177770.8

2.0
Wo, =0.084Ng 52 4 0g1:5 5 45,16

= 2,3 M/C ;



2o 117770 _ O
aty” = T320.41.2 3.1 °C

290

Q
4

%2
Lof = 47,1 M°/c.

AHalloruyHO n/ig TENJOBOr0 IepHoOa ropaa:

816000-641230 = 177770 Br.

L}

3 2
liz;i = 0,054\;—@;' 715?22 . 8 = 3,6 M/c;
6,2°.1,28°°7.0,45.18

T 715820 0.

Yo~ Tao.72 =8 C

2T

Q,, = 1000820 - 285000 = 715820 Br;

ST

~, 3
L= 12 M /c,
Oy
Bricora YCTABOBKH BEePTHK&IbLHBIX CoIeln:

Y, =:%—(-—0,48 -0,42=) = -0,45 M.
%’ = -0,08; A =0,075; E = 0,0!; B = 0,075(8-2) -
o
-0,01.6 = 0,39,
_ 1
Fn® 507 5 = 154
0,16+ 3,28 j—-’“ém(o,s.o,sﬂ 1)
KC = 0,8, KE,3= 0,52
T, 1,2.0,785.0,082% .30% = 4,75 H.
Joy- 1,2.0,785.0,074%,.30% = 4,64 H;
N:= 3 wr.; N:= 8 wr,
2
I, =475 0% (8-1)484.2.4,757 08 = 8.2 H;
2
~6,29.28.2.0,075
p= =2 1l < 700 K= 3,3;
1,54.4,74



2
 in . . 0,023.6,2°.0,30.28.2.33 _ .
Ce= 3i5.4 1,5¢.4,74 44 M

yo' = 0,48 M.
I[Iporenss aHanorAi8ble BHIYUCIGHHALS OJig y;’ s HO—
NYdUM:
A=0,85; B=08; &,=154  J, =184 H:
KO= 3.3, fc, 4 ™, 3; = 0,42 ™M,

MakcuManpnag HaGHITOIHAN TEMIOPATYPE BOSAYXA B
pa6oselt aome (m. 4.4, M):

A'tr_s:maxlf‘,.‘-:;. 2,7) = 27<Gtr{o'o,u ,
A.tCP-T: 8 C;
at, = 8, 0, %8374 - ous %c
(0,2+4, 6\ y(8-2)
28 o
aTa = 25, 8\1(1—0 258311~ T G

B pesynsTaTe paciera CHCTEMi BHSBICEO (m.,4.5):

B pmanasoms or &7 = 1000820 Br no 17=285000 Br
Tpe6y9Moe KONENeCTBO X0Jj0aa NopawrT OCHOBHBRIMHE H Hlw
NpaBISIOMAME CTPYSME, Pacxon X A36LITOYLHAS TEMIEpPATy—
P& BO3AyXa, IonaBa&@MOI'0 OCHOBHGIMH CTDPyaMH, B 3TOM

AnanasocHe MOXeT E3MeHAThCHE COOTBEeTCTBEHEC OoTr ch =

=72 M°/c o If;;w 0 = or At,,{—- 8 °C no ﬂtw =0,

Pacxop B E36nTOouHAasd TeMIeparypa BO3 AyX4, IoAaBaeMo-
O HalpAaBASIOMUME CTpPYSMH, HeH3MEHHH H paBHBI:
&T Ly
3 , T o
o, * Lo, =282 M /e, a4ty =8 C
T
B auanazode or Ry = 285000 Br m npo Q@ = O
TpefyeMoe KOMEYECTBO XxOjoAa IogaT Hanpap/gomy MA
crpygMHE. Pacxop BO34yx4, IogaBaeMoro Hall pas/aiomi MH
3
CTpysMH, IOCTORHEH R pAaBeH LT + L; =20,2 M /C,a
t7 o
ero H30bITCYHAS TeMIepaTrypa H3MeHHeTCd OoT & =8 "C

L
o aty 22 = 0;

023
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ov oT
B nuanasoge or @ =0 mo @ = 535160 Br B
paoieM pexHMe TpefyeMoe KOIHIeCTBO TEIIQTH IojaiT
HanpasngiomuMy crpyamd, Pacxon Boaayxa mOCTOSHeH — H
Eor Sor 3
paBeH o, * La3 = 29,2 M /C, HayanbHas DasHOCTh

r 17 )
TeMIepAaT yp HaMeHsercs or Atoz =0 no 4t =15 C;

do ! do
B pHanasowe or {°° =0 no R““= 641230 Br =
peXHEMe OeXypHOre OrolllleHAd Tpe6yeMoe KOIHYeCTBO Tel-
JIOT'bl ITOHAKT HaﬂpaBHﬂIOHIHMH CTDYHMK. Pacxon aosl:lyxa

£ 3o 3
MOCTOAHEeH: Lo:-l- Lozs = 29,2 M /c. Havannhasg
' Jo
PAHOCTE TeMileparyp H3MeHgeTrcs or At’zs = Q no
&o o ’
sty =18 °C
, 20
B_A¥anaszode OT &= 641230 Br no

R%= 819000 Bt B pexnMe [O@XYPHOro OTOU/IEHHS Tpe-
6yeMoe KOTHYeCTBO TEWIOTh HOJA0T OCHOBHLIME H Halpap-
ASIOMEME CTpygMH, Pacxog ¥ HayanpHas pA3HOCThL TeMie -
psTYpP BO3ayXa, NogaBdeMor'o Halpap/idiOmEMH CTPySMH, He-

Lz 20 - )

=
oz ] '3

H3MEHHB H pABHBl COOT BETCTBEHHO :
< 3 d.0 o
G,2 M /cC; ato,, = 18 "C. Pacxon u u3GhiTogHAs TeM-
’

meparypa BO3AYXA, HOQABAEMOrO OCHOBHbLIME CTPyAMHM, MO-
2
XeT UBMEeHAThCH COOTBETCTBEHHO OT Lo: =0 o

¢l ),
Lap': = 47,1 M°/c u or Ato:’ 0 no At21°= 8 °c.
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