Hoyenm A. C. Bemexmun.

O HauBbIroHelimeM cpeJHeM JaBJEHHH B BO31YXO-
TIPOBOJHON CeTH W HaWBBIFOAHEHIIEM NaBJEHUM Y
KOMIIpeccopa JJisl yxe CYImECTBYIOMHUX YCTaHOBOK.

§ 1. HeocBeleHHOCT 3TOr0 BOMNpOCA.

HausnrognefimuM cpeiuuM IaBJIeHHEM BO3JyXOINPOBOAHOI cetd 6yaeMm cuu-
T4Th TAKOe JAaBJEHHE, IDH KOTOPOM CyMMapHHIE NOTEPH 3HEPrdH OT yTeuek
M OT BCEX BHJAOB IOTEPH HaBJeHMs OyNyT HAHMEHBLIIHMHU.

Bonpoc o mamBhrogHeiimeM cpegHeM IaBAeHHH B CEeTH, PaBHO KaK H BOMN-
pocC O HaWBBIrOJHeHlIeM AABJACHUH Yy KOMNpeccopa, ABJANTCA Bonpocamu 604b-
IHOH TEOPETHYECKOH M NPaKTHYECKOH BaXHOCTH. Mexny teM, o6a aTH BOompoca
NOYTH HE OCBELUEHH B CHeLUanbHOH Jautepatype. IIpuunna aToro, ¢ToAb CTpPaH-
#OTO Ha nepBRl B3rIAA, yNyHieHus Kpoercd B OO/BIION CA0XKHOCTH aHAJUTH-
4eCKOro peLieHds BOnpoca, o6ycaOBAEHHOH CA0XKHOCTHIO B3aMMO3aBHCHMOCTEH
PasqHYHBIX BEJHYHH, NPEAONDPEAeASIOMUX BEJHYMHY Pa3JHYHHX KaTeropui mo-
TEPh B CETAX CHKATOrO BO3LyXa.

B macrosmeli paGoTe Ml NOMBTAeMCS 1aTh obuiee pemieHHe BONPoOCa O
HAMBHWTOJHEHWIEM CPEeRHEM AaBJAEHHHM B CETH M Yy KoMmnpeccopa. Cl0XHOCTh KO-
HEUHHX BBHIPaXEHHH 15 MHHHMYMa NOTepb LJf HEKOTOPHX GoJsee o6uIHX Cay-
YaeB H BO3MOXHAA NPHOIHKEHHOCTb DEINEHHi A0 H3BECTHOH CTENMEHH MOTYT
OHTb ONPaBAaHbl CJAOXHOCTBIO CAMOT0 BOMPOCa M OTCYTCTBHEM CKOJBKO-HHUOYIb
HCYEPIBIBAIOIIUX DeIleHd ero B Hallel K 3arpaHHYHON JuTEpaType.

§ 2. Boamoxuble cliyyad Npu onpeneseHUH HAUBHIMOAHEHWIErO0 CPEeRHEro
hDaBjieiun B CeTH P, M HauBHLITOAHelLIero JasjieHusi y KOMOpeccopa.

[lpu pewenuu nocTaBieHHOH 3aAaT¥ MOTYT BCTPETHTBCH B4 OCHOBHBIX
cayJas: ‘ - ,

1. JluameTpsl BO31yXOMPOBOAOB M3BECTHBl — C/ydYail yKe CYIMeCTBYIOLIEH
YCTaHOBKH.

2. [InameTpnl BO3AYXONPOBOJAOB HEH3BECTHH, T. €. YCTAHOBKA HAXOMUTCH B
CTaJuH NMPOEKTHPOBaHHA.

1% 06oHMX OCHOBHHIX C/yyacB BO3MOMHE! CASAYWUIHE BAPHAHTHL:

a) JlaBheHHe Yy NPHEMHHKOB H3BECTHO, OJHHAKOBO H OCTAETCH HEM3MCHHLIM
(HanpuMep, B c/yyae HAJIHYHA B CETH APOCCENUDPYIOIHX OPHCIOCOGACHHUI).

b) HaBnenve y pasiHyHBIX TDYNI NMPHEMHHKOB HEOAMHAKOBO, HO CpejHee
JABJEHHE Yy KaXJOH K3 IPyNi H3BECTHO M MOXKET CYHTATHLCY HEH3MEHHLIM, Ha-
npuMep, B cryuae CyMECTBYIOUIEH YCTaHOBKH, paboTaomell 6e3 ApoCCenaHpyro-
HWHX NpUCnoco6aeHui. '

¢) Jlanenue y npHeMHMKOB HEH3BECTHO M SIBASETCH BEJNHYHHON N€pEMEHHOM.

Kpome Toro npu Bcex BapHAaHTaX BOIMOXHO OJHO M3 ABYX AOMNYIUCHHE:

1. [loTepsi sHeprum OT OXJaKAEHHS BO3AyXa Ma/ji0 3aBHCHT OT H3MeHeHul
P, TAK YTO €e MOXKHO CUHTATH NMOCTOAHHOH.

2. MsMeHeBRHSMH BENHUKHH NOTEPb PHEPrHH OT OXJAAXKIAEHHA B 3aBHCHMOCTH
OT M3MeHeHHdA P, npeHeOpeub HeMb3sl.
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Jlonyuienye, 4TO NMOTEPH 3HEPTHH OT OXJAAXKIEHHA BO3LyXa OCTAOTCS NO-
CTOSIHHBIMH, MPH H3MeHeHHax P, MoXKeT HMeTb MecTo AH00 ANA YCTaHOBOK,
rie pacxojJ BOAH HA OXJaMICHHE BO3AyXa B KOMIpecCope aBTOMATHYECKH pe-
TYAUPYeTCd NpH M3MEHEHHSX naBaeHds, Aub0 s YCTAHOBOK C MNOLOrpesare-
ASIMA CIKATOrO BO3JyXa HAa Pa3/qHuHBIX yuacTKax maxTel. Ha npaxTtuke o6wnvHO-
NPUXOZUTCS HMETHb Ae/0 C H3MEHAMEACA BETHYHHON MOTEPb SHEPTHY OT OXJIaX-
JeHUsl BO3AYyXa. : '

§ 3. OcHoBHble (hOpMYJabl AXS OfpelefeHna pasiHYHBIX KaTeropui
NoTepb HEPrHH CKATOrO BO3AyXa™)

[Ipn onpeneneHun Pa3nMUHbIX KAaTEropHiA MOTEpPb 3HEPTHH BO3AyXa Mbl Gy-
JIEM NOAb30BaThCA caeyomumu Gopmynamu:

Ilnst notepb adepruu OT yTedex L, — 2 Ap2, + A (5— P ) pm Kr-M B Hac (1),
rae A=1,4.1900. K. . L.104=0,266 K. [, L (npuuem Aep B MM, a L B M.)

JIng noTepH HEPTHH BCAEACTBHE NOTEPH JABJEHHS OT TPEHHS:

Ly 210000 Tm.Ap; Ve Krem, Buac . . . . . .(2)

e To Pm

Ilns noTepb 3HEPrHH OT OXJAXKACHUA BO3JAyXa:
L; =600 pp Ve Kr-M B 9aC—npH HEHASMEHBOH TeMmepartype
BCACHLIBAEMOTO BO3AYXA . . « « « o « « « « « « « « =« « o (3}
CyMMapHbie NOT&DH 3HEpPrHy B Caydae HEHM3MEHHOW TeMmepaTypH BCackiBae-
MOro BO3JyXa:
E=2 Apn2+ 14 (65— Pyp)+ 1200 Vaa]l P+
10000 T AP, . Vs

SN Im S T 600 Pep Veae + « v v e v e . (D)
e I, D, 0 (4)

Cnyuaii H3MEHSIIOIIEHCS TeMNnepaTyphl 3aCaceiBaeMOro BO3AYyXa HE paccMaTpH-
BaeM, 4TOGHl HE YCJAOXKHATE U 06e3 Toro CJOXKHHE YPaBHEHHA.

§ 4. HauBbiroaHeiiee cpendee naBjieHHEe B CETH M Y KOMIpeccopa Aas
yie CYIecTBYIOUleH YCTaHOBKH.

1. TMeppas rpynma cayyaes: MOTEPH SHEPrHH OT OXJAXKACHUA BO3JAyXa HpH-
HHMAaeM NOCTOSHHHIMH, T. e. L;=const.

a) [Npocreiimuii cnyvafi—uepasBeTBIEHHAd CETh C OJMHAKOBHIM H HEH3MEH-
HEIM JAaBJEHHEM y BCEX NPHEMHHKOB, paBHbIM D ata.

Mycte gavna cetu Ly, AuameTp BO31yXonpoBojz [ MM, UHCJIO fIDUEMHHKOB.
n, xosdduLuesT oagHOBpeMEHHOCTU MX paboThl K. Eciu BCe NPUEMHHKH OJIHO-
THIHH, HanpuMep, OTOOHHHE MOJIOTKH, TO NpH cpeiHeM noTpebiendn OTGOH-
HEIM MOJOTKOM | Ky6. M. ¢cBOGOJLHOrO BO3AyXa B MHHYTY, I0/JE3HBIA 4acOBO#
pacxon Bo3ayxa Viy,c=60 nk xy6. M. B uac.

[ToTepyn sseprud OT yTeuexk IJs STOTO Caydas:

L,=2 Ap*p+A (65— P) Pn=2 Ap’m, T2k Kak p,=2>5 ara.
[otepu sueprau OT TpeHus Bosayxa B TpyOax:

10000 T, Ap,.60 nk ) __b.Ap, L
LAp — T. P KI-M. B 4ac, HJH LApr__—-i)—m—, rae b=
800000 k. Tw L)
T,

*) CM. ctathio ,O rnotepsx sHeprunm B CeTsx cxaroro sosgzyxa*. Berexrnu A. C. »1 OpHbIH
Kypnaa* 1936 r. Ne 1.
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Tak Kax AOTEPH OT OXJAQXKIEHHS BO3AYXa CUHTAEM HE 33aBHCAIKHMY OT P
TO, OUEBHIHO, K I, == const.
CyMMapHbBle TIOTEPH SHEPrud AJfd 3TOro Cayqas:

b
E::QAmz *%AP,-
pr* o,

m

0,00129 B Py Vi L

Qceob6onumcs oT Ap,; Ap,

R Ty I Pn
~0,00129 B.100002 (60 nk)® L
R T, I’ Pn
[Ipn HeusMeHHHX 7 u k, B = const; npu nocrosnanux L, Tm A, Ap,.:P£
2 2
meC:O,OOlQQ 8.100002 (60 nk)> L .. .(6) u bAp,szZ B ,
R T IIP Py, Pn?  Pn?
3 3
rre B b, 0000120 B GO RERI0000L o
R T, It

B
Toma E=2 Asz—l-'P—mé

Bepem nepeylo npoussonuyio ot E no Pp:

AP Ps,,
Bepem BTOpyl0 HpOM3BOAHYIO OT £ no Pp
) a:rE 6B
=4 A
apz, T P4,

Tax Kak koadduuuentsl A u B xamAabif B OTAenbHOCTH GoJabwle ByJs, a
6B

Pyt

P, Bceraa Goabuie Hyas, 10 4 A+ > 0, 1. e. pyukupus £ umeer minimum.

[IpupaBHHBas HYJIO :TE’ noayuum 4 APn*=2 B, orxyna

m

TakoBo 6yaeT HAMBHIORHEHIIGE CpejHee NaBReHHE B CETH IJs 3TOrO MpOCTEH-
ero cayuas., ’
Hausuroaneiiuiee naBieHHe y xoMnpeccopa AAf 3TOro Cay4as

4

Po=2 pm—pa=21/ B —B5ara .. .. ... .... (9)

YUucaenus #t npumep. Jdano: L = 1000 m.; nk=12; =76 mm.; §=1,06,
K.=0,5 %)

*) Mo xpuswuM Paefimepa mas ckopoctd 7,2 M-CRK U Pm =6 ama.
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Kosdpdpuuuentns 4A=0,266.K, 27 L —=0,266.0,5.76. 1000 = 10108 =1,01.10%
0,00129.1,06.(60. 12)3. 100003 . 1000

B= — 0000 =2.38. 107
29,27 . 288. 765 2380000 ’ 10
4 4
. sz-]/ 2,88.10" _ ]/1178 ~ 5,86 ara.
2.1,01.10¢ .
Toraa ‘

Pr=2 p—5=11,72—-5=6,72 ara.
O6patumca ¥ BHpaxenHio 111 P, B o6meM Buie AN 3TOrO CAyHas,
4 4 e
pm::]/o,ong B.Pp (60 Vp L :'/ aB.V: o,
RT,.2.0,266.K, ¢ L K.. /s
0,00129. 608 Py?
rae a=—
RT,.2.0,266

Bupaxenne (10) nokasmiBaer, 4TO AJS PAcCMAaTPHBAeMOro MPOCTEHINETO
cayuasi (a) HauBHroOfHeflmee CpenHee fgaBJeHHEe B ceTH P, He
3aBHCHT OT A/NHHB ydyacTka, NPAMO NPOMOPUHOHAABHO pacxXoily BO3-

. . (11) MOXHO CYMTAaTh BENMYHUHOH MOCTOSHHOIL.

3
IyXa B CTEeNeHH T 006paTHO NPONOPIHOHAILAO JHAMETPY yyacTKa B CTENeHH

4
1,5 u 3aBucut ot ¥V B/K.. DTO BHpaKenue noxassBaeT Takke, 9ro OmHUOGKA
B BeJHYHHe KO03(puuueHToB § H A, He OKasbBaeT CYINECTBEHHOrO BJHSHU%
) 4

Ha KOHEUHHH pPe3yJbTaT, NOCKONBKY P, MponopuuoHaasio V B/,

[lpu cpaBHHUTENBHO MaJbIX 3HAYEHHAX B, T.€. IPH MAJBIX PACXONAX BOBKYXa
Y 3HAYHTENLHOH BeanHuHHe nuaMerpa Jl, BeAnuuHa P, MOKET MOJYUHThC3
MeHE€e BeJHYHMHH JAABJEHHS y NMPHEeMHHKOB. IT0o 6yler cayuah
(OUKTHBHOIO MUHHMYMa NOTepb M (GHKTHBHOTO HAWBHLFOJZHEHRIETO
AaBJEHHS, TAK KaK B cuay cBoelt cymnoctd P, He MoxerT OblTb MeHbIIE
P,; pesynbrat P, < P, yKashBaeT Ha TO, YTO /5 NAHHOTO JaBJEHUA Y
NPHEMHHKOB NPH N3aHHOM JHaMeTpe BO3AyXOonpoBojga H JaH-
HOM pacXxofe BO3AYX2 HEBO3MOMXHO NOJYYUTH MHHHUMYM IO-
Te€pb 3HEPTUH, Bupakenue (10) ykasnBaeT nyTua AAS NpPEBpaINeHHs ONK-
TUBHOI'O CPEIHEro AaBneHHd P, B peanbHOE: €CJIH HEJb3s H3MEHHTb HNABACHHE
HJIH pacxoj BO3AyXa, TO BCerjga MOXHO H3MEHHTb JHaMeTp BO3AY-
XONpOBOLA; YMEHbUICHHE IUAaMETPa BO3AyXONpPOBOAA B ,a“ pa3 yBeJAHUH-
BaeT BeauunHy P, B ,a“ ® pa3, u Bceraa MoX#o U3MeHHTb nuamerp /J TakK,

A 1,6
qT06H - Pm - hux p .
( 7 ) dx >

1
Hrak, x uMeBmeMycs yC/ROBHIO MUHHMYyMa MOTEDh 3HEPrHH AJAsl STOro CJAy-
g

yasg P, —=— B npubaBaaerca BTOPOE YCJAOBHE, UMEHHO P, > P,

2A
Ojanako H JOMONHUTENBHOE YCJOBHE €WE HE HCYEPILIBAET MNONHOCTBIO
BOMpocCa.
Tak xak nns nByx HeusBeCTHHX P, u AP, Kpome JIByX OCHOBHHIX yDaBHE-

Hai: 2 AP2p 4 A (5— Py) Pm—l—fz—}f—pi:[:‘ H Ap,:p£ ¥MeeM eme TpeTrhbe

m m
AP, ,
P :—_-g_u_____P”—l" P win Ap,—2P,—2P, TO He HCKJAWYEHA BO3MO K-

2
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: ' C
HOCTb, yTO AP,, HafineHHOe U3 BHpaxeHnus AP :]—;, NpH HAW-

m
BoirojHeimem P, Be 6y1eT COOTBETCTBOBATh 3HaueHHio AP,
HalileHHOMY W3 ypaBsHeunua AP, =2 P,,—2 P, JledcTBHTeAbHO, HAJIH-

uHe TpeThero ypapnenus A P,==2P,—2 P, u ypaBHeHus AP =§ no cyme-

CTBY LaeT A/ 3alaHHHX 3JEMEHTOB CE€TH H MNOCTOAHHOIO pacxojia BO3AyXa
BNOJHE Onpele/eHHble 3HayeHus ansd P, u A P, Pemienne cHCTeMH 3THX ypae-

HeHui paet:
Pm:-%(pn‘{—]/zozn'*"z C). e« & 4 e 4 e oa o= .(12)1{

AP,:—P,,+]/P2,,+26.. R ¢ £

Kax xe moctynaTh B Tex cayuyasx, xorja BeJHuuHa P, uatifensas H3 yc-
JIOBHSI MHHMMYMA NOTEDPb 3HEPrUU PACXOAUTCH C BeJHYMHOH P, nalizenuoi u€z
ypaBHenusi (12) u aAsnsomencs WCTHHHHIM peajbHBIM CpPelHHM NABJACHHEM B
CeTH N/ JaHHBIX YCAOBUH, YTOOH JOOHTHLCA BO3MOXHC 60JIBIIETO COBNAACHUS
"Hausnroasgeiniero P, ¢ P, peajlbHHM?

Tak kax pacxol BOsAyxa H JJIHHA Y4aCTKa BPAL JM MOTYT OLIThb NOABEPT-
HYyTH H3MEHEHHIO, TO Haubojee AOCTYNHOH BEJHYHHOH, C KOTOPOH MOXHO Omne-
PUPOBATH, ABJSETCS AMAMETP y4aCTKa. 3HAUMT, pellas COBMeCTHO YpPAaBHEHHS
(10) u (12), moxEO HaiiTH Takof QUAMETP, MPU KOTOPOM HAUBHIFOAHEHIHee Cpes-
Hee jHaB/jeHUe He OyJeT OTIHYATBCA OT DEaJbHOTO.

Ecan BO3MOXKHO BapbUpOBaTh BeJHUMHY pPacxoja BO3AyXa, HANpaMep, B CTO-
POHY €ro yBeAyueHHs, MOXHO [OCTYNATh TaKHM e 06pA3oM pelias ypaBHe-
Husa (10) u (12) otnocureabno V. _

B Hamem yuCAEHHOM NpHMEpE KaK pa3d HAJIHIO CAyYald PACXOMACHHS MEXKILY
HauBHrOfHEHEM P, M (aKTHUECKHM CPeAHUM JaBieHHeM, PakTH4ECKOE Cpej-
Hee jaBsyeHHe u3 ypasHenus (12):

Pn=05 (54-V254+2.321) = 05 (5 V'31,42)=5,3 ara, a naumsuros-
Helimee P, =586 ara,

Hucaennoe snavenne C pas Hawero npuMepa w 3,21, Jlns n060ro HOBOrO
3,21.765

/e L

4 -
Pemag ypasuenusn: a.p. V¢ _ o5 (p,z_]_]/ Pn2+2 -3,21.765 )
K,. /¢ 15

nuametrpa C,—

3 1 TRE
NOJAYUYHM: a.p.V /‘*. 1 — 06 P, =05 ]/pnz+€m—"6' HAH, HaA3wBasf
KC ﬂl,s ' 'H‘r)
( a.p. Vs

K )l/“ uepes A u BO3BeAs ofe YACTH BO BTOPYK CTENERb, NOAVUHM:
K2 _an+O’25 P2 =025 pt, _‘_0,25 .6,42.765
_Hs ’H 8] 'ZZ5
Orxyna K2 J*—5 K./[*5=0,25,6,42.765 npu P,=5 ara.
0,00129.60s. 123, 100003, 1,C6
29,27.288.2.0,266.0,5

 J

)’/ t — 3885, 10%

B mamem cayuae K:(
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K2~1,51.107 u 0,25.€,42 . 765-=4,07.10°% TaK 4TO, NOC/AE COKPALIEHHA HA 103
MOJTYUHM:

15100772 — 19,425 /[35==4,07 .108, orkyaa [ == 82,2 mM. 3HauuT, OJMMKA N LIH i
-cTagAapTHHA Anamerp [ ==82,5 MM BMECTO NPHHATOTO 76 MM HaeT AOCTAaTOYHO
yIOBJETBOPHTEIbHOE COBNA/IEHHE HAHBHIPOJHEHIIErO H (baKTHYECKOTO 3HAYCHHS

4 v
P,,. IefACTBUTEABHO, AJd 3TOro CJjay4as P, —=—5,86 l/ (Lﬁu)b = 5,19 ara.

82,5
Py = 10,38 —5—=15,38 ata, A P ::p£:0,41 ata U A Pyax=2 Pm—2 Pp=
- ‘

= 0,38 ara.

PacxoxeHHe B Beqpuune A P, HeBeAHKO H MPAKTHUYECKH NOYTH HEOLWYTHMO.
‘TaxiM 06GpasoM, HauWBHIrOHefillee NdBJEHHE y KOMNPECCOpa b AAHHOM CayHae
Gyer aexarb B npeienax 5,38 = 5,41 ara. [TpakTHYecKH NpHIAOCH OH Zep-
waTh AasJaenue P,=—95,4 arta.

M= Bcero BHIIECKa3aHHOTO MOXHO CAEAATh CJEeAylolliHe BhIBOILL

1. Mpu samanHoM DACXOJe BO3AYXa W AHWAMETPE BO3AYXONPOBOAZ MONKIO
TOBOPHTH JMIb 06 Y CJOBHOM MHHAMYyME NOTEPb SHEPIHM KW yCJAOBHOM HaH-
BHrOAHeAUWEeM CpeJHeM JaBJCHHM B CETH.

2. Ecau BO3MOKHO H3MEHSTh HEKOTODLIE JAaHdhie, HAMpHMEP, pacxoi BO3-
AyXa WAM AuaMeTp BO3AYXONpOBOAA, TO YCAOBHOE HAMBHIrOHelee JaBJCHHE
MOJKEeT CTAaTh HAWBHITOZHGHIIWM pEaNbHBIM.

3. Hnas noayyeHdst LOCTATOYHOLO COBNAACHHA B BEJHUHHE yCJIOBHOTO H dak-
THYECKOrO HAUBHIrOAHEHIIEro AaBJeHHS HEOOXOAHMO H AOCTATOUHO:

a) B cayuae, ecay MOXHO H3MEHATH.JIUAMETD BO3JYXONPOBOAY, TO HOBBIH
AMAMETP, MPH KOTOPOM VCJAOBHOE HAHBHTOJHEHAWeE AaB/ICHHE CAENACTCS paB-
HBIM HaWMBHIFOZHEHlDeMy peaJbHOMY, ONpeNenuTcs H3 yCJ0BHS:

K A —KP, A35=05.C.5. . . . ... ...(4)
0,00129. (60 nx). 100003.{3}1/4 C— 0,00129.B. 100002 (60 nk)* L
R T,.0,266.2. K, [ ’ R T, II°
u /] — nepBOHAYANBHO 33JAHHHIA AuaMeTp. 3aTeM MO HOBOMY IMaMETpy Haxo-
oM 61:24-5, fo naiiaennomy C, maxoaum P, =90, (P,,—{—VP,,2—|—2 Cy),

15

rnef(:[

13 BHpaxmeHud A P,=— -L naxonum uameerojueiimee A P, W, HaKoHeu, H3

#Hl

Bupaxenust Pr=P,+ A P, — nauBbirofneiulee AaBjieHHe Y KOMIIpeccopa.
6) Ecap MOmKHO H3MEHATB Pacxol BO3jyXa V, TO u3 BHRIpAXKEHHS

3 5
vt _osc, viit=Mps . ... .. .. .05

onpeneasetcs V=60 n Ky, u3 BEpaXEHU Pn=05 (P,,—{—]/pzﬁ_gc(ﬂ)z
Vv

HAXOMUTCA Pp, a 10 Py AP, n Py vax B npeibiaymeM caydae.

0,00129 3.10000 \'/4 K .
3nece M= E - V-—nepeonay2JbHHH
R 7,.0,266.2. K, ¢ (V3 s
yacoeoff pacxoz Bosayxa, C uMeeT NpexHee SHAUCHHE, 4 C1:~‘%.

Jlas paccmMaTpHBaeMOro HaMH YHMC/IAEHHOrO nNpHMepa HauBHITOHERINHEA pac-
XOR BO3AyXa V npu npexHeM AHaMeTpe 76 MM cocrtasua 6u 580 xy6. M. B
yac, uin o 10 npuemuukos no 1 ky0. M. B MHH.
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Jas aroro ycnosus P, — 5,265 ara, A P,—10,53 ara u P,—>5.3 ata ==5,5 ara.

[TOHATHO, 4TO C TOYKH 3PEHHS SKOHOMHYHOCTH paGOTH MpeANOYTHTENSH
mepBLd BapuanT (3amena tpy6omposoga =76 mM Ha J==82,5 mm), Tak Kak
npu BTOPOM BapHaHTe, NPHU MeHbIIEM KOJHYeCTBE MPHEMHHUKOB, (IPHXONHTCS
noANepxUBaTh Goubliee pabouee JaBleHHe H HMeTb GOJbUIKE CYMMapHHE IO-
TEPH, HEXEJH NPpH IIepBOM BapHaHTe,

B) HepasBerBnenHass CeTh C OZHHAKOBHM M HEH3IMEHHHWM
LaBJeHUEM Yy BCEeX NPHEMHHMKOB, HE PaBHHM b arTa.

[lycte nompexsemy namul L, [, n u K u nycTb AaBieHHE Y NPHEMHHUKOB
P,=>5 ara. ,

B aToM cayuae nose3HHi#i 4acoBon pacxol Bo3Ayxa
Vyae=60 nk [1+0,2 (P,—5)] =12 nk P, ky6. M. B uac.
YpapseHue 1A CyMMapHHX IIOT€Pb 2HEPTHM NDUMET BHI:

L=2Ap,:4+A (5—pn) pm—l—ﬁ—?‘—z, rae B; 6yner OraMuarbcs oT B nuub

TeM, uTo BMecTo (60 nk)® B B Bhpawenud ans B, soiiger B; (12 nkP.)y,

T. €. Blz(%‘)3 %.B.

[lepsoe ycnoBHe A1 MHHHEMyMa [OTEPb JHEPTHH:

4 AP,-}A (5—P,,)——f)—%::0 HJIH

m

4 APnt-+A(5—P,) Pu3—2 B, =0, uau
Py\3 3,
4 AP A (5—P,,)P,,,3—23(~5— =0 (16)

Pewas 3To ypaBHeHHe, noayuum YCJAOBHOE 3HAYEHHE I/ HaUBHIroaHelf-
mero P,

JlononEUTeAbHBIE YCAOBHA /I PEaIbHOIO MHHHMYyMa MOTEPh MONPEXHEMY
OCTAalOTCs B CHIE,

Kax Banuo us ypapuenus (16)—Ha enuumny P, B NaHHOM CHAyuae, Kpome
A u B, 6yler BAMATb elle M BEJIHYHHA CPENHETO NABJACHHUA Y NPHEMHHKOB.

Hucnennmié npumep. Ilycts kaxk ¥ B npeAHAYIIEM npumepe, L=
?10%0434, nk=12; =176 wm u P,=5,5 ara. Mamenserca K. u B B, =1,02,
K =0,45.

3Havenuss koaddunuenton: A4 =0,266.0,45.76.1000=9,1. 103,

LO2_ 0.962,
6

. B=2,38,107, —gl_—.

)

(-2 -
5 )

YpaBHeHHe 1S YCAOBHOLO MHHHMyMa NOTEPh NPHMET BHA:
4.9100 Pyt 1-9100. Pr® (5—5,5)—2.2,38.107.1,33.0,962 =0, uam
36400 Pt — 4550 Pm3—6,06.10"=0, uan
Pmt—0,125 P,? —1665 =0, ortkyna
Prp—=06,42 ata u Pr=2 Pp—P, =1284 —55 =7,34 ara.

106. ¢6. THIM., 25.
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OTciona BHIBOA, 4TO AaBAEHWE Y KOMApECcopa AQIKHO PACTH 6LicTpee,
yeM jAaBieHHe Yy TpHEMHHKOB (OHlIO 6,7 arta, craao se 7,2, a 7,34 ara).

Ecau 66 MH npese6peran uieHOM P, P,—6,4 ata, T. e. omu6ka OHAZ
MeHpie 1/; /o | nexana Oul 3a mpenenaMu TOYHOCTH MaHOMETpa.

Kak u B mpenwayumeM NpHMEpe, 3AeCh TOlke 6yner pacxXOmIeHHe IO BeaH-
ypHe MEXAY YCAOBHLIM HAHBHITONHEHIIHMM P, v (QaxTHuecKHM CpeZHHM Aasine-
pHeM B BosfyxompoBoxe. PaxThueckoe cpeanee NaBACHHE Pn’ =05 (5,51

]/ 5,52-}-2.3,21.(@5)2 05 (55-1-6,165)=5,83 ara smecro 6,42 ara. 3a-
Mena auamerpa 76 MM JHaMeTpoM B 82,5 MM yMeHBUWHT Pn 10 Pn=642.

4
76 \é -
2\ ara (6e3 yuera BeSHAUUTENLHOTO H3MEHCHHS K.;) nm po 5,68 arta.

: g

82,5

a

2

Ontoppemento Pl 6yner 0,5 (5,5+]/ 550 - 6,42.1,21 '(é?z%)

]

— 5,765. Kax BuAHO, (paKTHYECKOE CpejHee NaBJACHHE YMEHBIIHIOCh ¢ H3MeHe-
HHeM AMamerpa BCEro Ha 0,065 at, uau Ha 1,190, TOraa xak yCIOBHOE HAWBBI-
ropnefimee aasieHue P, YMEHBIUIHIOCH Ha 0,84 ata, uau wHa 139, OueBunHO,
4TO, OCTABUB HaCTb BO3AYXONPOBOAA NpH NPEXHEM IMAMETDE, MBI MOKeM No-
BHICHTb Bennuusy Pn ¢ 5,68 no 5,765 -+5,8, T. €. 1OOUTHLCSH NOJHOrO coBOaze-
Hus (aKTHIECKOro ¥ yC/IOBHOTO HaHBbIFOAHEHMEro AaBJeHAd H JJaf 3TOro cay-
yass. UacTh JJMHE BO3LYXONPOBOA3, NOA/EKALAA 3aMEHE TpyO6ONpOBOAOM AHaMeT-

76 6 1000
poM B 82,5 MM, HalifeTcd W3 yPaBHEHHA 5,8:6,42]/(82’5 'X+(1000—-X)( 76 >g
82,5

otkyaa X =740 m.
Tak xax Cpeasee AaBieHHe Y NPHEMHHKOB Ha NPAKTHKE PEAKO NDEBHILIAET

6 aTa, TO 4ieHOM C P,, a Taxkme 6}6 MOXHO [npeHe6peub, U YyCJa0BHE A4

peajbpHoro MHHHMYyMa NOTEPDL HEpruv Ajs 3TOro cay4as MOXKHO NpeACTaBUTL:

B BHE: ,
- 1,5
Pm=]/ b.pns_(li) =05 (P,,_|-]/ P2 C(J_Z)‘F’) AV
2504  \: -2 L, )

: 3y e __
unu B Buge MV, 05C.V, " *=Mpn. . . . . - . . (18)

CMOTps NMOTOMY, KaKo#l H3 (i)aKTOPOB MOXHO NOABCPraTh H3MEHEHHIO—AHAMETD
BO31yX0nposoja HJAH KOJAKH4YECTBO BO34YyXa.

§ 5. Onpenesiene HauBbirofneHiero CpeAnRero NABJACHHUA pa3BeTBIACHHON
CeTH npH MOCTOAHCTBE NOTEPh OT OXJAAKAeHHS BO3RyXa.

B Buay TOrO, 4TO B 3TOM CJviae XOT M AOCTHNNAMA HEHSMEHHOCTDH naBJje-
RUA y pa3/HUHBIX TPyHIl IPUEMHUKOB, HO BECbMA TPYAHO AOCTHAXHMA O/MHa-
KOBOCTb NABJEHHH Yy BCeX NPHEMHHKOB B CeTH, PaccMOTpHM Cbadaia 6o1ee
o6l cayuail, a UMEHHO! NPH O1XHAKOBOCTH JaBACHHI y NPHEMHHMKOB OLHOK
@ TOR ke TpyNnbl AABJIEHNA Y Pa3sHbiX TPYNd NPUEMHAKOB DA3NRUHbI M KPOME
TOro 3aBUCST OT NOAE3HOro Pacxoja B8O3JyXa HA JaHHOM yuyaCTKe CeTH. Hens-
MEHHOCTb NABJCHHS HAa YYaCTKax W, HAKOHEW, OJIUHAKOBOCTb JaBJCHHA y BCEX
TPYNN NPUEMHUKOB MOXHO OyaeT paccMOTPETL B naJjbHefieM, KaKk ynpotieH-
Hble BapHaHTBl 3TOro GoJsee CAOKHOrO Cayuas.
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B paccMaTpuBaeMOM HaMH OOWEM CJydYae PasBETBAEHHONM CeTH Ko3(ddH-
I¥EHTH A W B GyayT HMeTh HECKONbKO HHOE MATEMaTHYECKOE BHIDAXEHHE, a
umenHo: 4 =0,266 K,. A, L.10-* '

3aech M, —cpennui auameTp BO3AYXONPOBOXHOHK CeTH, onpefenseMbit u3

e e

BHpaXeHUs M, = , L=X1 T. e. cyMMapHOH paume

Ll 1,

ceTH, ¥ H;— K0s((dHUHEHT HECOBEPIIEHCTBZ CETH ONpPEAeAfieTcs 1O CpexHedt
CKOPOCTH BO3JyXa, HaXCAHMOH aHAJOFHYHO CpelHeMY IHAMETPY CETH. ..
Koad¢punnent B=»5.C 6Gyner umerb B JAHHOM CJyyae 6oJee CJACKHEIA BHR:
10000.60 nk T, _10000.12.nk P,.Tx
Ty To

__0,00129 B.100002 (12 nk Py)? L,
B R T, I

HeficTBUTeIBHO b —

uaC

B shipaxennsx mas b u C cnoxuol sennuunoil G6yaer P, Tak Kak IpH
HEPAaBEHCTBE JAB/ICHUH Yy PAas/MYHHX TPynn NPHEMHHKOB P, 6yaer Qynxuueh
NOTePH AaBJeHHH OT KOMOPECCOPHOH 10 NMPUEMHHKOB KaxMAoro yuactka. Kpome
TOro, B 6yAer uMeTh pasiuyHbe 3HAYECHHs AJd PA3JHYHBLIX YYacTKOB, BCAEN-
CTBHE 4ero Bhlpawennble aasa C eme 6osee yciaoxHsercs, Tak 4to C MOKHO
OyIJeT NPHHATL 33 TOCTOAHHBIN KO3(D(OHUMERT JHWb NPH HAJIHYAH OCOGHX
ycnosui., Haiinem ate ycnosus.

HeonuunaxoBocTb najeHus AaBJAEHHS JO PAIMUHEIX PabOuUX YYaCTKOB 3a-
CTaB/JAET BBECTH KAKOE-TO CPeJHEee NajeHHe JAaBJACHHS OT TPEHHS
A Py,cp. Tax xak B o6uieM cayyae KOJIMYECTBO BO3Ayxa V uac, IMaMeTp BO3-
AyXONpOBOJA H JJHHA €ro PasiHuHbl /il PAasHBIX YYacTKOB, TO OmNpejene-
Hue A Pp,p NPEACTaBAAET 3HAUUTENbEBIE TPYAHOCTH. B NEpBOM NPHGIHIKEHHH

Apr,max‘l“ ll .A pr,max+....+ ln Ap’max
A Pr;cp = lmax lmax:
ny
_Apr,max (lmax_l—ll“!"lz—,—lg _I-."'[H) (19)
- lmax'ny . * . - - - - - . - .

rie A Py mix —najzenne NapaeHns Ha HAHGOJEe YJAJEHHOM YY4aCTKE MJIHHOK
(cuuTasg OT KOMOpPecCOPHON) lmax, L, Ly, I5...l,~ paccToanne ot KOMIIpeccop-
HOH APYTHX yYacTKOB, @ /ly— YHCAO BCEX YY4CTKOB WK YHCJAO TPYNN NpPHEM-
HukoB. Onnaxo Bupamernue (19) cnpaBeaJuBo JIHWbL B TOM cayyae, KOrAa na-
ACHHE JABJEHHA HA CNMHHLY AMTHHH OIHHAKOBO KaK IS MArucTpany, TaKk u
AJIs1 OTBETBJACHHH, YTO OOLIYHO HE HMEeT MecCTa.

Hpyro#i cnoco6 onpenesenus A Py 3axka0uaeTcd B TOM, YTO AJMHE BCEX
OTBETBJICHHH H BTOPOCTENEHHBIX MAarucTpajell 3aMeHsioTCs HEKOTCPHIMH ,IpHBe-
ACHHBIMH K CEUEHHIO MarucTpaiu” JAJHHAME, T. €, TAKHMU (UKTHBHBIMH JJH-
HaM¥u yYaCTKOB ¢ JMaMETPaMH, BCIOLY DaBHEIMH IHAMETPY IVIABHOM MarucTpaJIH,
Ha KOTODHIX, NDH KOJAMYECTBE MPOTEKAIOIEro MO HMM BO3AYyXa, DaBHOM IIOJ-
HOMY 4aCOBOMY HAM MHHYTHOMY pacxoay Bo3ayxa V), tepseTcsa Takoe xe nas-
JICHHE, 9TO ¥ HA peanpHbIX yyacTkax. [losicnum ato mpumepowm. [TycTh umeercs
CPaBHUTE/NBHO HECJCHKHAA CeTh, NpeicTasJenHas Ha ¢ur, 1-id. dauss n gua-
METDEl BO3AYXONpPOBONOB HA OTAEJbHHIX y4aCTKaX, a4 TaKKe pacxoj BO3Ayxa
Ha EMX NpeJicTaBaendl B tabauue 1-ii.

*25



388

Ta6nnua 1.
MeNe o | Hanme- | Jlinra Cpeu;gl‘;’llygzcxon Huametp | CxopocTs
HOBaHWVeE | yvacIka 3 Bosayxon.| sosayxa | [lpnMeuanne
HOPALKY | yuactka | B M. |DB Kyo. M| B xr. B MM, | B M/CeK.
B MHH. B 9ac
8.5
Bes Ne KA 500 50 3400 0,87 106,5 134 |8E93 £
1 AB 1500 23 1560 0,98 94,5 781 | 2rY o=
2 Bb, 600 10 678 1,09 70 62 | =R 8>,
3 B 400 13 881 1,05 76 68 Eg8s=sgd |
4 AF 1000 27 1830 0,96 94,5 927 |22 Z 22 &
5 Ff 800 15 1015 1,03 82,5 668 |“gEdox
6 FF 500 12 814 1,07 76 630 | EXES S0
7 Ee, 400 4 271 1,25 50 485 |9 &5 3,
8 Ee 300 8 542 1,14 70 514 (588882

[Tpeanonoxuu Tenepp, 4To IJHHY YHACTKd E,; MH noxenann Ol 3aMEHHTDH
JTHEON, TIPUBENEHHOH K CEYEHHI0 MarucTpand. HasoseMm sty JJIHHY lss. Omna
OnpeLeNnTCS U8 CAELYIOUWMX PAacCyKICHAH:

. 0,00129 Bg P2 Vi I

PeanbHOe TMajeHHe NaBJEHHSA Ha y4yacTke Lo APg=
’ R T dos Pm

, 0,00129 P,
uau, ecad O0GO3HAYHTH BENHUHHY T [IOCTOSHHYIO A/ BCEX yYaCTKOB
Co Bs Va2l
yepes C,, AP,,=——————°888...........,...20
p 0 8 4 P, (20)

To sxke camoe majenue JapjaeHus A P,g, MOJy4eHHOEe NPH yCJIOBUH, HTO ye-
pes yuacTOK /g npoTekaer BC€ KOJHUECTBO BO3NyXa, HAyiero 4epes
MarucTpaib, T. € V), H 4TO AHAMETP OTBETBJAEHHUA ly paBeH puaMeTpy MarH-
crpanu [, BHIpasuICH TaK:

_CoBu Vi b

A Pg= S ¢392
Is P,
rie B,—xoapuunenT Tpenus, COOTBETCTBYIONIMI 4aCOBOMY pacxony Bosayxa V.

[IpupasHKRAs NpaBee YaCTH YPAaBHEHHH (20) u (21) u pemas nNOJAyueHHOE
BHIPaXXEHHE OTHOCHTEJIbHO 15,5, BMEEM:

13,8:58(2—18)5 (\T//E)z %8; R )

B yacTHOCTH Aasi AaHHBIX Tabamuer Ne 1

L= 300 [106:5Y §-)2 L4 gy
70 ) \50) 087

[Tono6HEM e 06pa3soM NPUBEACHHHE IJIHHB HAHAYTCd H A7 APYTHX
y4aCTKOB.

3ameHa peasbHHX AJAMH JJAHHAMY, MPUBENCHHRMU K CEHUEHWIO MAracTpaiy,
103BOAMT JM0Go# M3 yuyacTkoB HAFLe,, KAFEe,, KAFf, KABb, n KABb, pac-
cMaTpuBaTh B O MHAKOBH X yCJAOBHi X pa6oTH, TaK KaKk KOJHYECTBO
NPOTEKAIOILErO O HHM BO3AYXa H CEUEHHE BO3LYXOLDOBOLOE OfHH 4 Texe. Mol
TakuM OGPAa3oM NOJAyYaeM psi Kaxk Obl HE3RBHCHMHIX ADYT OT Apyra yd4acTKOB,
OTNMUAIOUIEXCS TOJAbKO AJAKEO . [lo3TOMy najeHHs NaBJIEHHS HA 3TUX yda-
cTKax GyAyT OTHOCHTBHCH, KaK COOTBETCTBYIOUIME APHBEIACHHLIC AJIHHH. Hasul-
pasi naneHWe AABJAEHAA JUIS Y9aCTKa ¢ HauGoJbuIed NPHBEACHHOH JJIMHOH ue-
pes A Ppa u 0003HaYas y4acTKH COKPAMEHHO HEPE3 Ke; (yuactok KAFEe),
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Kb, (yuactox KABb,) u T. 1., NOAYYHM BLIDaXKEHHE IJAA CPENHErQ MajeHHs
HAABJEHHS OT TPEHHS:

%
APrmax"‘l"APrmax : 2+A Prmax llkf +.-.
A Pr,cp= : lmax max HJIH
ny
A.Pr,Cp:Apr’max (lmaX+llk32-l';lkf+"'+lkb2) » = @ e s e s @ (23)
max » /by

rie ln.x— NpHBENeHHas JAJHHA, COOTBETCTBYOLIAA A/JHHE y4acTKa ¢ Hau6GoJb-
IIHM NajeHyeM AaB/jeHHA (T. €. MAKCHMaJbHAsd M3 NPUBEAECHHHIX AJIMH), a Ny —
YHUC/IO Y4aCTKOB.

He orauyaace no smemnemy Bazy ot dopmyan (19) dopmyaa (23) 3unaum-
TEABHO TOYHEE €€, TaK KaK OHA JeHCTBHTENbHA MpPH JJ060M 3aKOHE NOTepH
I3BJEHHsS HAa eAMHHIY AJUHK B JI060M H3 YYaCTKOB BO3AYXOIPOBOZXA.

Cpexnnee pnaBi€HHe y NPUEMHHKOB, HEOGXONHMOE M IS ONpeneneHHss KOJH-
YeCTBa MOTEpb, ONPEAENHTCH HAa OCHOBAHHH CHEJYIOIHX COCOpaKerHil: NMycThb
P— naBnenne y HaunGosee OTJajeHHOH IPYNNH NPHEMHHKOB B ara, a A Py—
nafeHde AABJEHHA OT OXJAXKJIEHHUA BO3JyXa, NPH PacCTOAHHH OT KOMIpeccop-
goi B 1,0 xM M 6osee ¢dakTHYECKH OJUHAKOBO AAS BCEX TIpYMN NPHEMHHKOB.
Torpa nasnenue y xoMmpeccopa MOXeT OHTH BHPAXEHO, C OJHOH CTODOHH,
kaKk Pr=P A Pi+} A Pyymax *), a ¢ gpyroit croponsl kak P, = P, -+ A P;A P,

[TpupasnuBasi npaBule YacTH H pellast MOJYYEHHOE YPAaBHEHHE OTHOCHTENBHO

. lmax-n
Pcpv HaAWAEM: pcp:P+APr,max—APcp :p+APr,cp lmax_*_ll_}_[z—l}-,-...—?-ln_

— AP, op=P-AP,, (lm“'ny——l), rae Iy, by, Is, . lx—npuBefeHANE TJAMHH yua-

Zlg

J—)
cTkos Kby, Kb, u T. A., nim, o603Hauas (%l"—l) yepes a«, MOMYYHM:
]

Pcp:p—’—'xAPr,cp s ¢+ = & @ (24) H APf’max:(a+1) Aprcp-

Koagduunenr « moxkso paccmarpuBaTh, KaK CTeNeHb HEPABHOMEDP-
HOCTH MNOTEPH LABJAEHHUSNA JO NPHEMHHKOB.
HacoBoli pacxon BO3AyXa NMPUEMHHKAMH BHPA3HTCH:

V yvac=12 nkp, umn 12 nk (P+APy). . . . . . . .(25),

€C/I Pacxol BO3AyXa OTHAENbHHIM IPHEMHHKOM NpH 5 aTta vy—1 Ky6. M. B MHH.
u Vuac=12 nk.vy (P4-aAP,p), ecaum vUep— CpeIBHE MHHYTHHHA pacxox
BO3/lyXa Ha OAMH NPHEMHHK NPH Pa3HOTHIOHHIX NMPHEMHHUKAX.

[oreps sHepruy OT fI0TEPH HABJEHHS BHIPASHTCH:

I L 10000. 12 nk (P—l—aApncp) Tm-APncp
Ap,— Ty Pn

0,00129.100002 B, [12nk (P-+a A P2 2/,
HO AP)’,Cp:: R 7 [ ﬂs fg :_ P] e 8o ® 8 (26)
m e m vy

*) Xora NOTEpH 3HEPrHH OT OXMAWAGHWS BO3AyXa M OYIAyT NOCTOSHHB, NajeHHE NaBJEHWS OT
oxaaxaeHnss P yuecTe BCe e HEO6XONHMO, T. K. ORO BXORHT, KaK ClaraeMoe, B BhipaxeHHe Pr.
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TAK UTO B KOHEYHOM cuerte
0,00129 B,.100008. (12 nk)s (P—4-a APrco)* T . Bl

Lpp, = To.R.Tw.J° Pr? 1ty (27)
Orcona xk03phUuueHT
B— 0,_00'129 B, 100003.12¢. (nk)* L L, __7,62. 1010 B, (nk)® L [ (28)
' Ty R I ny T A° ny
APy =635.100p, PR (PH2 8PP Bl 29)
Tw A5 . Pm 1y
" APrmax =@+ 1) APrcp v v ¢ =« v v o v e e e (30)

3amenuM « A Prcpen, uepes Pp.
pk+Pcp:pk+p+aAPr:cp’
2 2

C apyro#t croporsl, Pr=P-AP;*) AP/ max. 3amenus P, B IpeaslayileM
BbIPaXEHHH, TOJYIHM:

P+AP{+Aanax+P+O‘APr:cP=2p+APf_|"APf!CP(1 _i_za) (31)

C onuo#t CTOpPOHH, Pm=

Pp =
" 2 9
OTKYIa
AP, cPeﬂ.——:Q‘”f""Q”“AP e . . (32)
‘ (1 -} 24%)
Torna
+aAPmp_P—l—Qap—{—(QPm—Qp-—APUoz 2a Py _I_P-——aAPf
142aq 14-2a 142«
Haxouneu, naspiBasg P—aAP; uepe3 F, noayuum:
2a Py F
Pc =P OCAP,ce.: L 33
p== P Prcpes 1+2a+1+2a (33)

CyMMapHbe TIOTEPH DHEPrHH OyAYT:

E=2Apm2+A{5——(2apm—{— F ):lpm_‘_B{ZaPm_lﬂ F a‘r Pl (34)

142a  1-42a 1-4+2e¢ 142 -
Ycnosue 1nst MHHEMYMa IOTEph dHEPLHH:
F 4Aa P B
4AP,—A(S - = 3(2aPu—+F)? 20Py—
( +2a—l—l) 9at1 +(2a—}—1)3[ (2 Pu-F) 2o
1
_9p, (2aPm—]—F)3}§;:0,
R nocre npeoGpa3oBaHuid
24 (Qa-A-1)2 (@41)Pn 4—[{‘4(2“;“1)3( 5 11)4-40;%3] P —

—3aeBF:P,—BF*=0.

Pas,ue.fms‘ BCe WIEHH 5TOTO ypaBHeHUs HAa B noayuum:
%4(20:—{—1)2 (a4-1) Phnt [4&34—‘4—(2»;%1—)—‘2(5(20:—{—1)—1:)} Pt —
—34FPn—F3=0. ... .+ ¢ (35)
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B GonbmuHCTBE caydaeB 4yieHOM 4 a3 BrnoaHe MOXHO npeneGpeun. [leficr-
BHUTEJbHO, B CETAX C HaaJexaule Mmoao6paHHHMH auaMmeTpamH a-< 0,1, P,
Bpax nau Goabme 7 ata um F nopaaka 5. [IponeGpexeHue useHoM 4«3 pgact
omubKy MeHbme 19/, T. €. MEHbINYIO, HEXeJH TOUHOCTH OTCYUETA 10 MAaHO-
MeTpy. B uacTHHIX cayyasX, [IPH MajHX 3HAYEHHAX a U A P; MOXHO npeHebpeub
BCEM uwieHOM C Pp3 H TOria ypaBHeHHe JAJS YCJOBHOrO MHHHMyMa IIOTEPb
3HAYUTENBHO YIpoLIaeTcs.

B nanpHefimeM A4 onpenedeHHs HAHBBITOJHEHIIErQ CpejHErQ IABJACHHA B
CeTH Mul OyJeM MOJb30BaTbCAd BHIPAXKEHHEM

28 @at 1+ Fa+ AL et 1) —F) PI—
—B3aF WPy F=0 . . . . . e e ... .(36)

2
32 KCKJIOYEeHHeM Tex caydaes, koraa « >0,1.

Kak Bmano M3 BeipaxkeHus (36) saBucumoctb P, OT pa3anubix (akTopos,
XaPaKTEPH3YIOLIUX PAa3BCTBJAEHHYIO CETh, OKa3bIBAETCS IJOBOJBHO CJAOXHOM.
Tonbko mas cereft, aas xoropux < 0,1 u B< 30 A, HauBurozueiimee 3ga-
YeHHe YCJIOBHOTO P, MOXeT GHTb C AOCTATOYHOH CTENEeHbI TOYHOCTH oOmpe-
JeNeHO U3 ypaBHEHHS ,

gBﬁ(2q+1)2(a+1)Pm4—3aF2pm——F3=0 L -1

Uucnenuunit npumep. Halinem HaupuropHefiulyio senuuuny P, aad va-
CTHOTO CAyyasg—HMEHHO IJsl CeTH, NpejcTaB/ieHHO# Ha ¢ur. 1-i. XapakTepHue
BEJIHYHHBL 1JIsT 3TOH CeTH HNaHbl B Tabauune 1-i4. [asnenwe y naubonee orza-
JeHHoro npuemnuka npumem P =050 arta. IlpueMHHKM—OTOGONHKEIE MOJOTKH;
NOJE3HH#| pacxof CcBOGOAHOTO BO3AYXa Ha MOJOTOK 1 KyG. M. B MHH. IIpH
O ara, ¢ yueTOM H3HOCA MOJIOTKA,

[lanenne AaBaenua oT oxaaxnenusa AP; npumem 1,2 ara, #)

ITopsanok pacuera:

1. Haxoaum o6myio mauny cetn L/=6000 .
2. Haxoaum cpeauuii amamMeTp BO3AYXONPOBOAHOH CETH.

106,5. 500 | 94,5 (1500 -1-1000) -+ 82,5. 800 ~- 76 (400 - 500) -

Dep—
6000
- 70 (600 |- 300) ++ 50.400 __ 506900 __ 8448 i = 85 mm
6000 6000

3. HaxoauM cpenHiolo cKOpOCTb BO3AYXa B CETH:
13,4.500 4-7,8.1500 4-6,2.600 - 6,8.400-}-9,27. 1000 -} 6,68.800 -
6000
~+6.3.5004-4,85.4004-5,14.300 46001
6000 6000
4. Tlo kpuBbiM Qur. 2 nHaxogum Koadduuuent Kr aaa HauboJee HeBH-

TOAHOTO CJy4ass— UMEHHO 1aA P,=7 ar, abc. Kr=0,60. Tun npoxaaaxu
npuHHMaeM oOwYHEIH, T.e. K,=1; crapka Tpy6 oTcyrtcTeyer, T.e. K;=1.

Cop=

=758 = 7,6 # B cek.

*) OHo 3asucuT OT TEMDepaTyph B BO3MYXOCGOPHWKE H OT CpemHell TeMnepaTypoi y HpHeuM-
HUKOB. [las cymecTsyoumel WaxThl T0 H APyroe W3BECTHO, a 3HAYMT, H3BECTHO H AP
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5. Haxoaum xo3d(dHuHEHT HeCOBEPIUEHCTBA CETH:
K=Kr. K. K, =06.1.1=0,6.

6. HaxonnM kosdouument A:
A=0,266 K,D., £/ =10,266.0,60.85.6000 = 8,14.10%

7. OHPEB,EJIHCM JJIUHE] OT/eJBHBIX YYACTKOB, MNPHBEACHHLIE K CCYCHHIO Marn-

CTpanu: |
5 2 5 2
lﬂzl,m(—q—) (ﬂ) Br/ _ 1500 @) _23) 098 _ c66 u
2. ) \v.) /8. 945 ) \'50) 0,87

Ly = 600(—19(5'—5-)5 (19 2 109 040 4

70 ) \50) 087
b 2

L,— 400 @) E) 105 __ 49
76 ) \50) " 087

Jy = 1000 205)° ﬂ)z- 0.9 — 600
915 ) \50) 0,87

l,,= 800 106’5)5 15, L9 514 &
825) \50) " 087

Le= 500 l06—’5)5 E)z' 107 196
76 ) \50/ 0,87

- 400(106’5 (AN, 125 5e
50 | {50

8. HaxonuM npuBejeHdHe AMHHB OT KOMUPECCOPHOR 10 Ka:uIOH Ipynnel

NPpHEMHHKOB: ‘
1y == lp, = 500 - 666 +- 240 = 1406
Iy = lyp, = 500 - 666 - 180 = 1346 x
ly = lyy =500+ 600}314=1414 x
1= L, =500 -} 600+ 196 - 158 = 1454 4
Iy = Iy, =500 600 - 196 -84 = 1380 .

9. Bu6upaeM y4acTOK ¢ MAKCHMAJbHOMN NPHUBERCHHOH TMHHON [nax, TakoBHM,
OYEBHIHO, OYIET YYaCTOK [z, C ANMHOIO 1454 M.

10. OnpegesseM cpeiHee NaiCHHE [ABJAEHWA [0 TPHEMHHKOB B (DYHKUMH

OT AP:ax
AP, o= APy [ 145411406 41346 + 141441380 ) _
1454.5
=700 _ 963 APpex
7270

11. Onpepensem xo3pdHUIUHEHT a:

= fmany 7270 4 0386 .

21, "~ 7000
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12. Onpezeasiem xoapdpuuuenr B:
7,62.10108, (nk) Ll,
Ton, D5
B— 7,62.100,0,87.502. 7000

288.5.106,55

13. Onpenensiem 3wayenue F 1as NaHHOro cjayuass NpH 3aJaHHHIX 3HAYEHHAX
P u AP;:

, HIH

B=

=2,94.10¢ npn T, =288°K

F=P—adP;=5-—-0,0386.1,2 =5—0,0463 — 4,9537

14. Haxoaum yc/0BHe assi MHHEUMYMa NOTEPb AJSl AGHHOIO YACTHOTO CJaydas:
3%(%4- 192 (a+ l)Pm4—}—-2%(2a—]— 12(5 (20— 1) — F) Py — 32 F2Ey, = F?, utis

2.8,14.10¢.1,0772.1,0386 8,14.104.1,0772
Pyt -}
2,94.10¢ 2.2,94.10¢
—3.0,0386.4,9542 P,, — 4,954% | uan
noc/se ymHoxenus obeux uacrefi ypasHenus Ha 100;
6,675 ¢t -+ 0,673 Pp3 — 293,0 P,, == 12150
15. Pewas nocnennee ypaBHEHHE OTHOCHTENLHO P, Noayuum:
P,=6,75 ara.

(5.1,077 — 4,954) P,,3 —

16. Haxonum AP,,p:
2P, — 2P+ AP)  136—10—1,2
2a -}~ 1 1,0772

17. HaxopuMm AP, max = {(a-} 1)AP,,, — 1,0386.2,135 = 2,22 ara.
18. Haxonum HauBhiroxsefmee naBjeHHE Y KOMIpeccopa:

pk:P+Apt+APr,max=5+112+2’22:8’42 ara.

Apr,cp: = 2,135 aTta.

Cpennee namenue namnenus AP, HaiigeHHoro u3 ypasnenus (29), 6yner

2
1,887 ata u peanpnoe P,=0,25[2P+ Apt—}-]/(Qp +Ap.)2 8¢ (_1;;1)

= 6,6 ara, T.X. Pep=>5-0,0386.1,887 = 5,081
H ¢ nnsa AP, 12,27 u gas AP,,max ¢ =12,74.

l

TakuM 06pasoM H B 3TOM CJIy4de HMEETCH PACXOXKICHUE MEXKAY YCHOBHBIM
M peasbHHM 3Ha4eHHEM P, [IpaBna, MB HHrJe He YUHTHIBAIH NAlNeHHE XaB-
JICHHS] B apMaType M (PacCOHHHX 4acCTAX, paBHOe B cpeasem ot 10 mo 209/, ot
peanbHOro naneHus. Ho naxe u npu ydere 3THX NOGaBOYHEIX NMOTEPH CO B~
narenye peaJbHOr0O ¥ HAUBHIOZHeHImEero 3HayeHus P, aid
y¥e cymecTBymomeHd ceTH MOXHO PacCMaTpPHBAaTh, KAK CYacCT-
JHBOE HCKJKUEHHKE, 0OHYHO XKe BCEerjga MexAy 3HaueHHeM HaHBHIOJ-
HeHIllero CpefHero XAaBJEHHS B CeTH M DeaJbHHM €ro 3HaYeHHEM HMeeTcH
GoJiee MM MEHee CYIECTBEHHOE PACXOXKJIEHHE. Y CTDaHEHHE 3TOrO PACXOKAEHHS
BO3MOJKHO, XOTS H MPEACTABASET H3BECTHHE TPYAHOCTH. OHO HNOJIKHO HTTH MO
NyTH M3MEHEHHs] SKBHBANIEHTHHX IJHH OJXHOTO HJM HECKOJBKHX YYacCTKOB, T.e.
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110 NYTH K3MEHEHHS JHAMETPOB 3THX YYaCTKOB. JTO BHI3HBAET OJHOBPEMEHHOE
usMenenne A4, B, a u F.

Toraa OTHICKHBAETCS YC/AOBHOE HAMBHIrOJHE#AWeEe cpeiHee KABJACHHE IS
HOBBIX YCAOBHil U CPaBHUBAETCS C PEAAbHHIM 3HAYEHHEM Pp LIS 5TOrO CAydas.
MHoraa M3MeHEHHS B BeJHUYHHe a M F OHIBAIOT HACTO/NBKO HHYTMKHH, YTO HMH
MOXHO MpeHeGpeub, H TOTAA PEMIEHHE BOMPOCA 3HAYHTENBHO YIPOINAETCH.

Ilis HAIero Yuc/JACHHOTO NPHMepa 3aMeHa AHaMeTpa Ha yuacTke AB ¢ 94,5 unm
no 100,56 w#m paer caepymoollue pesysibTaTH:

X/, = 6696, « = 0,086, F-—=4,90
YpapHenue /1 YCUOBHOTO MHHUMYMa NOTEPb NPUMET BHL:
8,26 Pyt - 1825 P,3 — 620 P, = 11780
SToMy YpaBHEHHIO YAOBIETBOpSeT 3Hauenue Pn =6,60 ara:
13,2— 11,2
1,172
AP, max = 1,086.1,7 == 1,846 ata, peanbnoe AP,,mixx =

AP, p = = 1,7 ara.

12,74 (5,18)2
25 6,6
—2,03, peaanuoe P, (npn P, =75 0,086.2,03=5,18)6,63 ara.

JlaBienge y KoMnpeccopa, HafileHHOe M3 YCNOBHOH BEJAUYHHEL Pp!

Pp=5-112--185==805 ara, u pcanbHoe HaBJenue, Py’ 51,2 ~+ 2,03 =
= §,23 ara.

Kak BuaHO, B JaHHOM CJyuae Mhl HMEeM YK€ MEHbIIE PACXOXKICHHA MEXAY
YCAOBHOH M peaibHON BeauymHOH Pp. Tax, B mepsom Caydae PacXOXACHHA B
peanduune P, cocraBasno 6,756—6,13=0,62 ara uau 10%, rorga xak remepb
oHo 6,63 —6,60-=0,03 ara uaun okoso 0,56%. Tak xkak nOTepH B KOHEYHOM
cyeTe BHIpaxeHb, kaK QyHKuus Pp, TO OPH AOCTATOYHOM COBNAAEHHH YCJIOB-
HOTO H PEANbHOro P, IJAf IO0JydYeHHs MHHHMYMa NOTEPb AOCTATOYHO MOAAED-
KHUBATH Y KOMIIpeccopa NaBieHHe, 06yCIOBAEHHOE AEHCTBUTEABHOH BENHUHHOM
NnoTeph NABJAGHHS W HAUMEHHUIMM J[AaBJEHHEM Y NPUEMHHKOB, T. €. P1-AP;+
~+ APmay ¥an Pep—-AP; AP, Kak cpeanee H3 napiennit P u Py. B naumem
npuMepe 08,15 ara.

B cayuae, ecny aapJeHHe Y NPUEMHHKOB Pa3/HYHO, HO HE 3aBHCHY OT AP,
TO ypaBHEHHe JJ5 YCJAOBHOTO MHHHMYMa NOTEpPb SHEPrHH 3HAYHTE/IBHO YNpO-
IIAETCsI, 3 HMEHHO:

24Py - APw(5—Po)+ B2 =,
UIH "
4AP, +A(5Mpcp)__2_f;*°%.__o,
OTKYJa ™
4AP A+ A (5 — Pep) Py = 2BP,
Hau
A ‘ 2BP,
Pt~ (5—Pep) P =2 . . . .. .(38
+ 4A ( p) A (38)
P, MOXHO DAacCMaTpUBaTbh B JAHHOM CJayyae, KaK Piny 4 Potty 4.+ Prtis ’

In
Trae P], Pg, Pg-—'cpe,ﬂ,ﬂne K3 H3MEPDEHHBIX JaBlNeHuH y rpynn OPHEMHHKOB C
YUCAOM Ny, M2y Hs.
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Ecau napredne y BCex NpHEMHHKOB ONMHAKOBO, MOXKHO f10/1b30BaTcs npe-
JbILYIAM ypaBHeHueM, B3aB P, Bmecto P.,. B mpocrefimiem cayuae, Korxa

4 - 4 T oy
P,=25, ypapuenne obGpaigaerca B P, == l/ _M:]/Q,S B
2A A

§ 6. PasBeTBieHHas CeTb C MepPeMEHHbBIMH MOTEPAMH OT OXJAKICHHSR
H HEOJHHAKOBbIM JaBJiCHHEM Y NPHEMHHKOB.

CyuMapHLie mOTEpH SHEPrHH AJs B3TOTO CAydas, COTMACHO YDaBHEHHE H
MOTyT OHTBL BHPaXKEHH *):

E=24P,2 - [A (5 — Pep)+- 14400 nk Poy] P B1 P., ~%"°’;

m

— 7200nEP;, .(39)

PaccmotpuM cHawana oGwiuiit cayuaii — P, 3aBHCUT OT MafeHHsA AaBJeHUS, OT
TPEHMSA H OT OXJAXKIEHUN BO3AYyXa; APOCCOHDPYIOMHUX NPUCNOCOOIEHHH He yCTa-
HOBJICHO.

Hast GOMBIIMHCTBA COBPEMEHHBIX BO3NYXOMPOBOAHHIX CeTefl MaleHHe AaB-
JIEHHS. OT OXJIaXKIEHHA BO3JAyXa AP; MOXHO CHUMTAThb MPAKTHYCCKH OJMHAKOBHIM
Ajag  BCEX TIpynil MNPHEMHHKOB BBHIY 3HAYHTENbHOH MPOTAXKEHHOCTH cered.
Beanuuna AP;==0,165 P, corniacHO HAlIHM AONVINEHHAM *),

Has Buipaxcenuss P, B AP,, B QyHKUMH OT P,, HMeEM cleAyioLiae ypas-

HEeHHUSI:
1 fr2
@) Pep = P - aAP,, 53 B)AP,, ) = C_jf_cr; . )Py — 2Pcp+A1;r;cp+APt
Samenus AP; uepes 0,165 P, —0,165 (2P, — P.,) u peuwaa ypasuexus (a) u (c)
OTHOCHTENBHO Frp, NOAYUHM:

1,67aPy | p
C = , TTTTTTTTTTTTTT e e e A o e e - - - 40
T 18421 T 1,84a+1 (10)
Torna
2
AP, =S [ 16722y, P J ....... (41),
P, 184611 ' 1,84a -1

rae P— paBieHue y HauGoJee yaaneHHod rpynibl NPHEMHHKOB B aTa.
Tax kak « o6myno He csuiwe 0,2, To 1,835a okpyraseM 10 1,84a. 3amenss
Peop v AP,,cp B OCHOBHOM YPaBHEHHH [ CYMMADHHEIX NOTEPb, NOJYYHM

B (9,24 +5— P 1,67aP, 1,67aP,,
£=24P {A( 1,81—]—1 - 1,840 1 )+14400"k( 1.84a 1 T
+ = W)JP,”—F Be 1’67"“0”‘4"’)3—7200 nk( 1'67“Pm+”) .42

1,842 -1 Pz, \ 184a-11 ,8da L1
Mpupasursaem Hyn0 NepByo npoH3BOxHYI OT £ no Pp:
4AP, - — B ( 022 45— P 3,34ap,,,) . 124001k 3 04ap, 4 )+
1,840+ 1 1,842+ 1
B C 1,673a3 Py — 3.1,67aP2 P, —2P%)  7200.1,67xnk _
+ (1,842 -1-1)3 ( Py | T 184af1

*) Cw. Boimeynomanytyio paboty Berextuga A. C. ,O norepax sHEpPrHE B CeTAX CHKATOrO
803y xa“.
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TTocne npuBefeHHss TNOAOGHHYX YIEHOB H OCBOOOXK/IEHHSI OT 3HAMEHATENAd, N0~
JYUHM:

(1,84a-}1)2 [44 (e 1) - 14400. 3,34a n&] Pt~ ([A (9,205 —P)+
7200 (2P — 1,674)] (1,842 - 1)2 1,672 a2 B1 C1 | P, — 3.1,67a BL C1 P* P —
—2BICIPP=0 . .t . . (43)

HeTpynuo BHIETh, YTO BeCbMa CJ0XHOE BEIPAXKEHHE (43) npu paBeHCTBe
ZaBJEHHS y BCeX NPUEMHHKOB, T. &, mpu &= 0, npuHIMaeT Gosnee NpoCTON BHA:

4AP4 - [A(5 — P) -+ 14400 nkP) Pp? — 9B C1P3=0

Tak xax B! C!—wuam npexuuii koadduuuenr B, T0, pasfeJuB BCE WICHH
OKOHuaTe bHOro ypaBHenus (43) na 2B u 00603HAYHB:

4A (a—{— ])+14400.3,34a nk — M. (44)
28
[A(9,22 45— P) +7200 nk (2P — 1,672)] (1,842 + 121,672 BICl _ 45y
- 2B T
TONy4YHM:
(1,842t 12 MP,t + NP2 — 2,50 P2 Pp —P* =0 . . . . . (46),

T. €. yPaBHEHHE, aHANOFHUKOE N0 BHIY YPABHEHHIO (37) C TEMH XE CTeneHsIMH Pm,
HO TOJBKO C NPYTHMH, 60J€e CJIOXHOTO BHAA KOS(D(HUHCHTAMH.

Vpasuenue (46), a Taoxe CJA0KHOCTH BHIPANMEHHAHd AJA xoa(ppuunerros M
u N HEBOJBHO HABOASAT HA MBICAR O TOM, 4TO ecaH G6H Kakoe-1uGO PyRoO-
YIPaBJACHHE pEMIHAO OPraHH30BaTh MNOCTOSHHHN KOHTDOJb Hal [MOTEPAMH
SHEpPrEH B KOMIPECCOPHBIX YCTAHOBKAX, TO NEPBHIM MEPONPUSTHEM €ro A0NKHO
61 SABHTbCA ypaBHWBAHME AABJEHHA y BCEX rPYIN NpuUeMHHKOB (T. €. IOCTH-
xenne «=0) XO0Ta-66l NyTeM YCTAHOBKM Yy OTBETBJACHHH JpOCCENHDYIOMINX
npucnoco6aenuil. B npoTHsHoM csyuae, MpU TOYTH €XENHEBHEIX H3MEHEHHAX
BEAHYMHH &, KOHTPOJb HAaJ, MOTEPAMH OB GH MPAaKTHYECKH BECbMA TPYIHO
OCYIIeCTBHM, TAK KaK pellieHne ypasuesus (46) ¢ janpuefitiiuM COTrJacoBaHUEM
BENHYHH YCJAOBHOTO H . PeajbHOTO 3HaueHuss P, SBAAETCA LeNOM JOBOJLHO
TPYJAHEIM.

HaiineM HauBhITORHEHIUee JABAEHHE B CETH M Yy KOMMOpeccopa MM 4HC/aEeH-
HOTO NpHMEpPa, PACCMOTPEHHOTO HAMM B § 4 HacTOALIEH CTATBH.

Mua umenn a=0, 0386; A =28,14.104 B=2,94.10% nk=>50 u P =5 ara.

Orciona:

(4 1)==1,0386; (1,84a-} 1)2=1,148; 1,67« = 0,0645; 9,2a =0,355; M = 0,0301;
(1,84a - 1) M=0,03534 ; N =0,692; 2,5aP?=2,412 u P*=125.
Ypasuenue (46) npumer Bux (nocie ymuoxenus obeumx wacredt ua 100):
3,5634P 4 4 69,2 Pp® — 241,2 Pp = 12500

3naueHne P, yAOBAeTBOPAIONIEe 3TOMY ypaBHeHu:, Oyner P,— 5,40 ara.
[MonyuenHoe A48 BEJHYHHH P, 3HayeHHE TIOKA3HIBALT, YTO I/ AAHHBIX
YCJOBHi, B UaCTHOCTH NPH 3aJaHHBIX IHAMETPaX BOBAYXOMPOBOACB, BO3MOXEHR
TONBKO (UKTHBHHI MWHHMYM NOTEpb, TAK KaK Pp HE MOXET OHTh MeHbUIE

1 4 : A : nc
. P; ;;}; Ho , KaK 3TO C/eRYeT U3 ypaBHeHHH: Pn— 2P cv—l‘ép ep AP

AP;=0,165 (2P — P-p)
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Ecau pmake P, =25 (a Ha camMoM Jene OHO HecKOAbKO Gosbwie) M AP, npH-
meMm (o § 5) 1,85 ara, 70 Pr f0/MKHO GHTH MOPAAKA 6,6 ata. [Oaa nonydyenus
peaqbHOrO MMHHMyMa IOTePh BO3MOXHEI ABA NYTH: @) yMeHbiIeHHe paGouero
EAaBJEHHs Y TNPHEMHHKOB M b) yMmeHblIeHMe AUAMETPOB BO3AYXONPOBOAOB.
MMepBuit nyTh BHOJHE NPHEMJEM, €CJAH NEPBOHAYA/NBHO 3aJaHHOE HaBJEHHE P,
fpeBHmano 5 ara. Bropo#t nyTs XoTa M yMEHbIIaeT KOJAHYECTBEHHHE NOTEDH,
HO BeleT K CHJAbHOMY YBEJY4EHHIO NMOTeph AAB/JCHHA OT TpeHud. [lepBuil myThb
yMmenpliIaeT koabduuuent npu P,® B ypaBHeHHHM LA MHHMMYMa MOTEPb MOYTH
NPAMO-NPONOPUHOHAABHO yMEHblIeHHIO P, BTODO# NyTb BEALT K YMEHbIICHHIO
odoux koapduunesToB M u N.

OQueBHIHO, YTO NPH HACTOALIEM COCTOAHHH PYAHUYHOIO BA3]YIIHO-CH/I0BOrO
xosafictea CCCP maubonee ecTeCTBEHHHIM ABJAAETCA BTOPOA NyTh, T.E€. 3aMeHa
Tpy6 HAa HEKOTOPHX yuacTKax TPyGamu ApYroro Anamerpa ¢ jJaiabHEAmeEH
CHCTEMATHYECKOHA NPOBEpKOl HaWBHIFOZHEIIEr0 CPeHETO NABAECHHA B CETH Pp,
a OTCIOJla M HaMBHITOAHEHINEro AABJEHHA y KoMmnpeccopa.

§ 7. BansinHe CpejHEro AHAMeTpa CeTH Ha BeIHYHHY (DHKTHBHOIO H
peasibHOro HaWBbIFOAHeALIEro JaBAcHHUS Yy KOMIIpeccopa.

OcHOBHOE YypaBHeHUEe NJs HAUBHIIOJHEHINEro CpPEeIHEero TEOPETHYECKOro
nasaenus B cetH (1,84a 412 MP1, 4 NP3, — 2,5 aP? P, — P3—0 noxasuBaer,
YTO NpH 3aJAHHOM JABJEHHH Yy Haubojee OTAENBHOH TPyNnbl NPHEMHHKOB *)
BesiuunHa P, 3aBACHT OT « M u N. Kaxamit u3 aTux Ko3(p(GHUUHEHTOB fB-
aseTcsl (yHKIHEH auaMeTpoB TPYO Ha OT]eNbHHX y4YacTKax CeTH, 4 3HAYHT U
dyukuueil ee cpepsero auamerpa. llpu sTOM 3aBHCHMOCTL BEJHYHH 4, MuN
ot D¢p ABAETCA LOBOJIBHO CJAOKHOH. B 4acTHOCTH, HampHMep, OLHOBPEMEHHOE
yBeJIHYeHHE HJH YMEeHbIUeHue CeYeHHH BCeX TPYOOIPOBONOB HA ONHH H TOT Xe
0/, HE M3MeHSeT BEJHYMHEl SKBMBAJEHTHBIX NIHMH (KaK 3TO CJIelyeT W3 ypas-
HeHu 22), a €Tano OHTb, H BeJW4UMHBI @, TOrja Kax Koapduuuestsl M u
K3MEHSIOT CBOM 3HaYeHHus.

Oco6eHHo pe3ko M3MeHsiercd npH sToM 3Hauende M. Jle#CTBUTENBHO

4A (o -+ 1) -} 14400.3,34a nk
9B

HO BeaduuHa A npAMO-NPONOPUHOHAABHA BENHUYHHE CDEIHEro AuaMerpa CeTH,
U C yBeJHYECHHEM JHMAMETPOB HAa HEXOTOpHIH %/, OHA YBENIMYHMBAETCS HA TOT XKe
9/,; BeAMuMHA e B=— B!.C!, npuuem Beanuuna C! 06paTHO NPOMOPUUOHAJBHA
naATOd CTENEHH JAHaMmerpa MaructTpana, U C YBeJHUYEHHEM D una X%, yMmeHb-

M=

X \5
1AaeTCsA B (1—]——@—) pas. Orcioga npu o =0 peauunna M npu u3MeHEHHU

X \6
— as,
100 ) P

npu o £ 0, usMenenue BeanuyuHsl M Oyxer Tem pesye, 4eM MEHbIIE a H nk,
T. €. YeM MeHblue nods BeapuuAri 14400.3,34a nk B o6uell Beaununne 4A
{a+4-1)-1-14400.3,34 a nk. Oas xoadpdunuenta N H3MEHEHHE €TO BEIHUMEH C
U3MEHCHHMEM BEJWYHHL IOHAMETPOB TPYyOONPOBOAOB, BKJAKWOYAsdA M MarucTpanb,
6yner MeHee pE3KHM, T.K. B 3TOM Cayuae MNPEBANHPYIOLHM sBASETCH YIEH
7200 nk (2P — 1,67a); unen A(9,2¢ 45— P), ¢ yseanuenuem D yBennuuBaercy,
a unen 1,672 q3.B1C!— ymenbmaercd, Tak 4to JAaxe npu «—0 ysesuueHHe
JAuaMerpa Maructpanu Ha X, MOXeT YMEHbIIHTb BEIHUHHY N KaK MakCHMYM

IHaMeTpoB BCeX TpyGompoBojoB Ha X°[;, yBeJHYHTCH B (1+

*) Bepuee, y rpynnsl, paboraimeil B Hanbonee TAKEAWX YCAOBHAX, B YACTHOCTH Y FPYnmbl,
XO0Td R ;e Hanbonee yhaneHHOH OT KOMIpeccopa, HO HMeElled HEHOPMalbHO Malble CedeHHs OT-
'BETBIEHAH,
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X \s . .
B{l4}—-— a3. Ecan ke, Kak 3T0O yauie BCero OHBaeTr B ACHCTBHTRIb-
100 P

HOCTH, MEHSIeTC JHWb BEAHYHHbI JAHAMETPOB OTBETBJEHHH H BTOPOCTEMEHHHIX
Maructpaneif, To BeAuuyMHA & OyAeT H3MEHATHCS CPAaBHUTEJILHO MaJo, PaBHO
Kak H BeanuuHa M u N, 1. k. B aTOM cayuyae C!, sBAFOWHIACA OAHHUM H3 MHO-
XuTened B Bupaxenuu B—C! B}, 6yaer nponopuHHOHANbHO JHIIb X, npHYeM

100

MEHbIIE U TeM MeHbIIe, 4eM OoJbllle AJHHA MAruCTPaJM H 4e€M MeHblIE YHCAO
nepeoGOpyAyeMBX yuacTKOB. MeHee pesko OYJeT H3MEeHSTbCS Takke H K03(d-
¢pnuuestr M. Bo BcAxoM Cayyae, HECOMHEHHO JHIUb OAHO: NPU yBeJHYEHHH
AUaMeTPOB CETH HAa OTACAbHHX €€ yuacTkax koadduumentn M u N 6yayT
YBEJHUNBATLCHA, @ MPH YMEHBbLIEHHH JAHAMETPOB — YMEHbIIAThLCS, NPH CPaBHH-
TEJIbHO MaAhlX K0/e6GaHHAX BeJHUYMHH @ Tak Kak yBeanuenne M u N coraacso
ypaBuenus (46) obGycioBiuBaeT ymeHbilleHHe P, TO HaHBHITOAHE{IIEe Teope-
THYECKOE CpejHee JaaBjeHue B ceTH P, C yBeJHYEHHEM JHAaMETPOB BO3AYXO-
nNpoBONOB XOTA 6H Ha OTJAEJBHEIX y3acTKaxXx ymMmesHbmaeTcs. C 3Toil TOYKH
3peHHsl yBeJNHUEHHe ANaMeTPOB BO3AYXONPOBOJAOB ABJAETCA Ke/aTeJbHbIM.

Ecau o6patuMca K peasbHOi BesnuuHe P, TO, peuasg COBMECTHO YPaBHEHHE

P, — 2P 1 APrey AP | Py 1,67aPm—{-P’ AP, — c P,
2 1,84a 1 P

AP;= 0,165 (2P, — Pe;)

OTHOCHTENBHO P,, NmoJyuuM, uTO B 00leM cayuae Beauyuda P, JOMKHA yI0B-
JETBOPATH YPaBHEHHIO:

1,67 [(1,84a - 1)2 —{1,84a -} 1) 1,84a — 1,67a2 C1] P2,,—[2.1,67aPCt |
-+ 1,84.(1,842 + 1)P| P, — C1P2 =0,
OTKyAa P, nocne npuBeleHrs NOA0OHHX YIEHOB NPH PZ,, BHIPAZHTCH:
3,34a PC1-}-1,84(1,84a -} 1) P+
3,34 (1,840 4+ 1 —1,6742 C1)
+V Pz[3,34aCt - 1,84 (1,840 -+ 1)]2 4+ 4.1,67 (1,840 1 — 1,672 C1) Ct P2
3,34 (1,84} 1 —1,67a2 C1)

Kak BuIHO M3 moCaenHEro BHPaXKeHHR, C YBeJHUEHHEM NHAMETPOB OTAENb-
HEIX YYACTKOB CeTH P, Gyler yMeR»WaTbCs, XOTS U MelJeHHO. J[edCTBHTENbHO
C! — ¢(Xl,); HO SKBHBAJIEHTHAs JJAdHA M0GOr0 YYaCTKa C YBEeJHUEGHHEM €ro

X
BeJHuYHHA L/, Gyner uM3MeHAThCA HE B OTHOWEHMH [1-}-———| , a 3HA9UTEABHO

H

.47y

5
AHAMETPA YMEHBIIAETCH B( ! ) pas, rae d,— nepBoHauaJbBHiA, a d; — yBe-

0
JUYEHHH AHAMETP BO3AYyXOnposoja Ha JawHOM yuacTke. OuxHaxko I/, 6yaer
YMEHbWATbCH MENJNEHHEE, YeM YMEHbINAIOTCS OTAEJbHHEE 9KBHBA/JEHTHHE AJNHHBI
H TeM MeAJeHHee, yeM JJIMHHee Maructpanb 00 cpaBHeHHIO Xl — lyar [lpu
STOM HEOOXOAHMO OTMeTHTb, YTO B BhipaxeHHd nox kopHem C! BXOLUT Kak
€ NJKICOM, TdK H C MHHYCOM, H pe3yabTupylomuil ujaen ¢ C! 6yner uMeThb BUL;

3,34 C1 [3,3402 C1 4 (1,842 - 1) (3,670 -+ 2) — 3,3442 C1] =
= 3,34 C1(1,84a - 1) (3,67 4 2) = 6,68 C1 (1,84a |- 1)2

Bauanawe C! na BequuMHY 3HaMeHATeAs B BIPaXeHHH mas P, 6yleT HHUTOXKEHO,
TAK KaK B NPaBU/IbHO 3aNPOEKTUPOBaHHLIX ceTaX « nopsigka 0,1 u naxe Mmenee,
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a C! ne npesnicut 0,5 *), Tak uro BeanunHOK 1,67 a2 C1 MONXHO npeHeGpeus.
Takum 06p3a3oM B OKOHUATENBHOM BHIE:

p _ 334aPC!4-1,84(1,84a 1) P4 P(1,84a+1) V6,68 CT | 1,88
— 3,34(1,84a 1)

HJIH

a1
Py—pP| ———-1.0,55-1-0,3})6,68 Ct 1,842 A - .}
[ a1 T 08508V T } (48)

HMcxons u3 nocieqnero BHIPAXEHHsd, MOXHO YTBEDXKAATh, YTO C yBEJAHYECHHEM
JAHAMETPUB BO31yXONPORBOAOB P, yMEHbMIAETCH CPABHUTEALHO MEIJEHHO, MpH-
UEM B CETAX C HePABHOMEDHHIM JABJCHHEM Yy NPHEMHHUKOB yMeHbiienue P, C
YBEJHUEHHEM AHAMETPA Y43CTKOB (MPH NPOYHX PABHEIX YCAOBHHX) HAET MERJEH=
Hee, yeM B CETAX C OJMHAKOBHIM JaBJCHHEM Yy IIPHEMHHKOB. B mociennem

caydac
2 1
P —p 1,84—}-]/1:38;4—]—6,686

nay

P,=P(0554+03V668CT 184 ) ... ....(9

Auanus BHpaKeAHH AN (PUKTHBHOTO 3HAUEHHAA P, NPH KOTOPOM HMeeT
MECTO MHHHMYM MNOTEPDb SHEPTHH CXATOFO BO3LYXa, U PEANILHOTO 3HAYEHHS P,
Kak QyHKUMB nNOTephb JaBJEHHA W JAABJEHHA Y NPHEMHHKOB, [03BOJAET Ha-
METUTh NYThb K YHUUTOKEHHIO OOBIUHO HMEIOHErocs MexAay 3THMH BeJHYHHAMH
pacxoxnenus. Tak xak H3MeHeHHe AWAMETPOB BO3AYyXONPOBOJAOB HA OTAEAb-
HBIX Yy4aCTKaxX C€TH BHI3HBaeT A1 000MX P, H3MeHeHHE HX BeJHYHHH B
OLHHAKOBOM HANpABJEHHH, HO C Pa3HOH MHTEHCHBHOCTHIO,
TO OYE€BHIHO, BCEr1a BO3MOXHO TAaKOE H3MEHEHHE IMAMETPOB BO3AyXONPOBOJAOB
Ha OTAEJbHBIX Y4acTKax, NPH KOTOPOM peasbHOE 3HaueHue P, coBmajaer ¢ Quk-
TUBHEIM. Yem OGoJsiblie mepBOHAYAJbHOE PAaCXOXKIEHHE MEXAY 060OuMH 3Haue-
HHAMH P, TeM pe3ue RO/MKHB OblTh WU3MEHEHHS B BEJHUHHE AHAMETPOB OT-
JNENbHBIX YyYaCTKOB M TeM GoJbliee KOJIMYECTBO YYaCTKOB HOJNXKHO OHITH mepe-
o0opynosano. Ilia nepBoro pasa pemeHne 3TOFO BOMNpPOCA CONPSXKEHO €O
3HAYHTENbHOH 3aTPaTOW BPEMEHH, TAK KaK NPHAETCS, BEPOATHO, HCOPOGOBATL
HECKOJIbKO KOMOHHAIMH [/ DOJYYeHHS YIOBJETBOPUTEABHOTO COBMAACHHUS
MEXNY 3HaYeRMAMU P, OnHako B JanbHeRIIEM, KOTAa C TEYEHHEM BPEMEHH
GyneT u3MeHSTbC KOH(PUIrypauHs CETH H UMC/IO PabOTalOMHX NPHEMHHKOB,
NOXNEPKHUBATL COBNANEHHE MEXAY 060UMU 3HAYCHHAMH P, OyJdeT 3HAUUTENBHO
JIerye, TaK KaKk IA8 3TOro norpeGyercs u3MeHeHHe CeyeHus Ha OAHOH-ABYX
BTOPOCTENEHHMIX Marucrpansx. Bo BcaxoMm ciayuae,” Ta 3KOHOMHN, KOTOpas
HeH30EMHO MOJYUHTCH NpH paboTe € MHHUMYMOM NOTEPH 3HEPFHH, BCErna C
u30EITKOM OKYIHT OIIATy CHJ, 3aTPAUEHHBIX HA OTHICKAHIE HAMBHITOXHEHLIEro
peanbHoro Py, ‘

Tak, B ycranosxax cpemsefl NpOM3BOXHTEnhHOCTH mnopaaka 100 xy6. x
B MHH. DM CpefHEH NPOTAKEHHOCTH CeTd B 15—20 xu noTepu Bo3ayxa Ha
YTEYKY CYHTaOT O0K0J0 20°, OT NOJE3HOro pacxona BO3AyXa, YTO ‘B JAHHOM
caydae cocraBdat 20 xy6. m B MuH. ECIH HAa KawAOM Ky0. M IOJE3HOFO HC-
MO/NL3YEMOrO BO3AYXa C'h2KOHOMHThL HA NOTEPAX 3HePrHH Toabko 1000 w2/, a
nof00HAs 3KOHOMHS RIOJHE BOSMOMH3,—TO NPH CTOUMOCTH OZHOTO K2/M

*) U3 soipanenns APrcp = Q}_)?f‘_’ npu APrcp =2 ara, Pep =5 ata u P = 6 ara, nosyuum
m

Cl=——25 = 0,48. C yseanyenneM Pcp u ymeHbmenneM APrcp Cl eme yMeHbIHTCA.
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8 2,4.10-5 xom., exeronHas 3KOHOMHs Gaarojnaps YMEHLLIEHMIO KayeCTBEHHHX

OTeph COCTABHT 2,4.10-5,(100 — 20).60.5,5.3.345.1000 — 6557 py6. 76 k.

100
NpH TPEeXCMeHHOH pa6oTe M NPOXO/KHTENBHOCTH PAGOTH YCTAHOBKH B 5,0 .
B CMeRy.
KonuuecTBeHHble NOTEpH TOMXEe MOTrYT ObITh YMEHBLICHBI, KaK MHHHMYM, Ha
15%,, uan npo 17 xy6. # B muHyTy BMecTo 20, uTo npu ctonmoctd 1 xyo. M

0,6.20.15.60.5,5.3.345
posagyxa B 0,6 Kom. zacT B TeueHHE TOAa eule =

100
— 6147 py6. 90 kon.

TakuM o06pasoM CcyMMapHas 3KOHOMHsA HE DOTEpPAX B LEHHOCTHOM BEHIpA-
JKEHHH COCTABHT [l [AHHOTO CJiayuash OkKoJo 6557 p. 76 k.-}-6147 p. 90k, =
12705 py©6. 66 xom., uam oxpyraewso 12700 py6. B rox.

B mefiCTBUTENBHOCTH K€ 3KOHOMHA OyJeT 3HaYMTEJbHO BhHIIIE, TAK KaK Npax-
THKA NOKa3blBaeT, uTo (paKTHYecKasi CTOMMOCTh 1 ky6. # cBOGOAHOrO BO3XyXa
3HAYHTEAbHO BHILE 3aNPOEKTHPOBaHHOM: Tax, g [IpokonbeBckoro pyaoynpas-
nenua Kysbaccyrna ¢gakTHueckas CTOHMOCTb 1 KyO. # BO3AyXa OKa3HBAETCH
1,07 xon. BMecTo 3anpoexktHpoBaHHoi 0,5 kom.

Pacxonn Ha coaepxande no6aBOYHOrO IITAaTa, BERAIOUIEr0 KOHTPOJIEM I1O-
Tepb, 6yayr nopsaxa 7000—8000 py6. B rol, Tak uTO OPraHu3auus CaAyxOH
KOHTPOJIsI [I0TEPb BO3AyXa SKOHOMHYECKH nenecoofpasHa jpaxe I YCTAHOBKH
cpenHei NPOM3BOAUTENbHOCTH. HTO xke Kacaercs 604ee KPYNHLIX BO3AYIIHO-CH/IO-
BHX YCTAHOBOK, KaK Hanpumep Ha AHxepke, Ha waxte 9—15, Ha [IpokonbeBckoit
Kokcoso#i, va maxte ,CTO“ Kpacsorsapaedckoro pynoynpabJieHus, Ha pya-
Huke Temap-Tay CranuHCKOro MeTajlypruiecKoro 3aBOLA W MHOFHX APYTHX,
TO 3JeCh PEHTabeNbHOCTh KOHTPOJA NOTEPb HE BHI3EIBAET HUKAKHX COMHEHHA.

§ 8. Baunxue oTACJABHBIX KaTeropufl n10Tepb SHEPrUM CKATOro BO3AYyXa
HA BeJHYUHY CPeAHEer0 HauBbiroAHedlIero nasjednsi B CETH

Ananus xoaddpuuveHTOB ypaBHeHH:A (46), BHpaxalomero yc/JaoBHS HAJAd MH-
HHMyMa [OTEPb HEPIHH A5 Haubo/ee OOLEro cayuas, NO3BOJAET CALAATD CJ/e-
AyiollHe BHIBOJH:

1. C yBeanuenneM noTepp B3HEPIrHH OT yTedeK H OT OXJaAMACHHS BO3AyXa
BEJIMYMHA HAWBHIOAHERUIEro JaBieHust B CeTH Py CTPEMHUTCA K YMEHBLILEHHIO.
HelicTBATENbBO, € yBeauueHHeM KO3 (dHIKeHTa A, XapaKTEPH3YIOUIero NOTepH
SHEPrHU OT yTEYeK BO3AyXad H BeJHYMHBl nk, BXOJAIIER COCTABHOMA YaCThIO B Bbl-
PaXKeHHH IAf NMOTEPb OT OXJAXKIAEHUA BO34Yyxa, Koad¢punuenter M u N B ypaB-
HeHuH (46) Bo3pacrawT, a 3HauuT Py ymenbiaeTtca.

2. C yBeanueHueM NOTEPb SHEPrHH OT TPEHUS BO3LyXa B TPyOax BeJUUHHA
Pmn Toxe cTpemurca K yBenuuyeHHo. J[eACTBUTENbHO, B BhIPAXEHHA I/d KO3(d-
duuuentTos M u N kosdpduunent B, xapaxrepusyouiuii BeTHuUHY NOTEPb JHEP-
THH OT TPeHUs BO3IAyXa B Tpybax, BXOAHUT B 3HAMEHaTe/b, C yBeAnueHneM B Koad-
duuuertsl M u N ymensmaloted, a 3HaYUT Pm CTPEMHTCA K BO3PACTAHKIO.

3. Crapka Tpy6 yMeHbILAET BeJHYUHY A, XapaKkTepH3YIOINYI0 BEIHUYHHY NOTEPDb
SHEePrUH OT yTeueK H TeM CaMbiM CRHOCcOGCTBYET BO3PACTAaHHIO Py M yMEHIICHHIO
pa3phiBa MeXNy (QUKTHBHHM HAaHBHITOJHEHIIHM M peanbHbIM 3HAYCHHEM P,

4, BeanunHa auameTpoB BO3AYXONPOBOAOB, a TAKKE CNIOCOO COENHHEHUS BO3-
JIYXONPOBOAHKX Tpy0 HE OKA3HBAIOT CYUIECTBEHHOTO BJMAHHA HA BEJHYHHY
[OTEPh BHEPrHH OT OXJaxAeHHs Bosayxa. [1pu cyumiecTByOmHX YyCJIOB4AX pa-
60THl PYAHHYHBIX BO3AYILHO-CHJIOBHIX YCTAHOBOK 3TA KATErOpHA IOTEPb HEPTHH
MEHEE BCEero MoJAAaercd HAaueMy BO3JNeHCTBHIO.

5. Jlns ymMeHbIUEHHS PAa3PHIBa MeXAY HAHBHITOLHEH UM QHKTHBHHM K pealb-
HEIM CpPEIHHM JAABJIEHHMEM B CeTH TOJE3HO M HEeOGXOAMMO H3MEHSATb BpEMA OF
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BPEMEHM JIHAMETPH BUSAYXONPOBOJOB HA OTAENbHBIX yuacTkax. [Ipexsapurens-
HHIE [I0JCYETH ITOKA3LIBAIOT, UTO A/ LEJOr0o psija yxe paGOTaOUIHX YCTaHO-
'BOK MOAOGHOE H3MEHEHHWE HOJUKHO OLITH CAENaHO B CTOPOHY YM@HBIICHHS CY-
INECTBYIOUIHX AUAMETPOB TPyO. DTOT BHIBOA NPOTUBOPEYHUT YCTAHOBHUBIIEMYCH
B3rJAAY, COMJIACHO KOTOPOro HEOOXOAMMO CTPEMHUTBHCSH K BO3MOXHO MeHbielk
noTepe aas/ienus ot Tpenus (we cBuime 0,1 aTa), YTO MOKET GHITb HOCTHLHYTO
JUIIb NYTEM yBeAHdeHud auametpos Tpy6. Ilono6HOe pacxoxpenue BO B3ras-
Jax N0 CTOJAb BaXXHOMY BONPOCY NOJYUHJIOCH NOTOMY, YTO Mbl PaCCMaTPHBAIH
SKOHOMHKY DYAHMYHOM BO3XYIUIHO-CHIOBOH YCTAHOBKM B N EJOM, TOrAa Kak
CTOPOHHHKH YBEJIHYEHHS JHAMETPOB TPYO HCXOAAT M3 YCJA0BHSA, YTOGH JaBne-
HME BO3/yXa Y MNPHEeMHHKOB HE YNaJ0 HUXe JONYCTHMON A HHUX BEJHYHHH,
Buifie MBl .ymke BujeaH, 94TO YBEJHYEHHE IHAMETPOB BO3AYXONMPOBOXOB YBENH-

uHBaeT NOTEPH, HA YTEUKH NPONOPIUHOHAILHO ——61—, TOrAa KaK MOTepH 3HePru
0

D, ¢ :
OT TPEHHS! YMEHbIIAIOTCS B(—DL pa3. Kasanoce OB, 4TO yBENHYEHHE JHAMET-

0
poB Tpy6G BCErga BHITOJHO, TaK KaK OAHA M3 COCTABJAIOLUIMX CYMMapHOH BesH-

YHHH [0TePb pacTeT CPABHUTE/JIbHO MEINJIEHHO, a Jpyras najiaer o4yeHb OHICTPO.
Onunako aTo BEpPHO JHIIL B TOM CJAyuae, KOTXa NepBOHAYAABHME IIOTEPH IHEP-
THH OT TPeHHd BEJHKH, a IIOTEePH SHEPTrHU OT YTedeKk BLIPAXKAWTCH CPaBHH-
TeJbHO CKpOMHO# Ludpoh. Ecan ke, xak 3To uame Bcero OHBAET B ceTSX 604b-
IO NPOTAXKEHHOCTH, NIOTEPH OT YTEYEK 3HAYHTENbHO OO0JbiLE, HeXE/H NOTEePK
3HEPTHH OT TPEHHdA, TO yBeJHYEHHE AHAMETPOB TPYG HE TOJNBKO HE YMEHbLIUMT
CyMMapHble IIOTEDH, HO Jaxe yBenwuut Hx. [loacHum 2TO mpumepom: mycrtsb
noTepd sxeprud ot yredek 2.10% xeu B uac, a or notepu nasaeuus 400000 xem

B 4ac; CyMMapHble noTepH Bupasartcs mudpoii 2400000 wex B gac. [1pu yBennueunu

anamerpos Ha 10% notepr cootBercTBenHo GyayT 2200000 u —4919(109— = 250000,

15

b
a cymmapubie norepu 2450000 =, T.e. ma 50000 xes Goabuie, HeXenuw B nep-
BOM CJjyuae. JTOT MPOCTOR NpHMep MOKa3hiBaeT, YTO ¢ TOYKH 3DEHHA YMeHb-
IIeHUs] CYMMapHBIX MOTEPb 3HEPIHU HMHOTAA BLITOAHO HE YBENHYEHHE IHAMETPOB
TPY6, 2 Hao00pOT, yMeHbmeHue uXx. [IOHATHO, YTO PEKOMEHIyd YMeHbIUEHHe
AUaMeTPOB TPYO Ha OTHNEADHBIX y4YaCTKax CeTH, Mbl CAHOBPEMEHHO OCTABJIEM
B MOJMHOH CH2€ YCJAOBHE, YTO JABJCHHE Yy NPHEMHUKOB HE DALaeT HHKE AONY-

CTUMONH [IJ9 HUX BeJHUYHELL.

§ 9. O BausnyM (bacoHHBIX yacTell ¥ apMaTypb! HA BEJHUYHHY HAHUBLIFOL-
HeHlIero AaBjieHusl B CETH M Y KOMDpeccopa.

Habmongaomwuaiics o6bYEO paspbiB MEXKAY TEOPEeTHUECKHMH HBAHBLITOLHEH-
WAMH JAaBJACHHAMH B CeTH H KOMIIPECCOpPAa K AeiiCTBUTENpbHLIMH 3HAYCHUAMH
3THX BE/IHYHH YMEHBIIAETCH HHOrLd BECbMa 3HAYMTE/NBHO, CCJH YYECTh BJIHAHHME
daconnrix wactedt u apuatypel. B caMoM fese, Haaiuuue B BO3AYXONPOBROAHOI
ceTH (DaCOHHBIX yacCTefl M apMATYPhl PABHOCHALHO YBE/JHMYEHHIO JJHUHB CETH Ha
10—15%. Ha pemuynse TeOpeTHUECKOro HauMBHTOgHeHmero P yBelHdeHue
AJHMEBl CEeTH, 61aroaapa nNpubasaesHio (HKTHBHBIX AJHH, KOMIEHCHDYIONHX Ha-
JAHYHE apMATYPH M (haCOHHBLIX YaCTeH, NMOYTH HE OTPA3UTCA WAH OTPAZHUTCH
OueHb MaJo. JeACTBUTENLHO, BeqHuuHAa Pm B 3TOM cayuae o6ycaoBJaeHa riaB-
HBIM 00pasoM COOTHOLIEHHeM Ko3(duuuenToB A u B npu npounx passmx yc-
noBHsax. [loaToMy B Tex cayuasx, TAe NOTEPH OT OXJAXKAEHHA BO3AYXA MOMNCHO
CUHTaTL NOCTOAHHBLIMH, BBEIEHME B pacyeT (GHUKTHBHBIX I/JHH CETH BMECTO pe-
aNbBHX NOYTH HE M3MEHUT BeJHYUHH Pn, Tak kak # A u B yBeanuartcs noutu

A
B OAWHAKOBOM OTHOILIEHHH, T. €. E OCTAeTCH NOYTH HEH3MECHEHHDIM.

06, c6. TUW. 26.
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Iipyroe jeso ¢ nazenWeM AapjewHs T Tperud. .C yBEJIHYEHHEM JUIMHH CETh
OHO, €CTeCTBEHHO, YBEJHUHBAETCH HA CTOJBKO XE NPOLEHTOB, €CJAH BCE OCTa/b-
Hble BeJHUYHHB (JHaMETPH BO3AYXOUPOBOJAOB, PacXoJ BO3JAyXa) OCTAIOTCS HEH3-
MeHHBIMH, Tak Kak B OOJBUIMHCTBE C/AyyaeB TEOPETHYECKOE HAaHWBhITOAHeHwee
nasaenue Pp, 3aBucsllee Mexay NpoyuM H OT NajeHHd AA3BJAECHHS OT TPEHUA,
NOAYUYAOTCS MEHBbIUE IJs JAaHHBIX KOHKDETHHIX YC/JOBHi, TO BBEJeHHE B pacuer
BMECTO pealbHHIX AJHH CeTH ee (DUKTHBHLIX NJHMH HE TOJABKO SBASETCS [PHH-
UMNHaAbHO 6o0Jee NpaBW/IbHBIM, HO M jaeT Gosee OGJAH3KYIO K HeACTBUTENBHOCTH
KapTHUHy H OJIHOBPEMEHHO YMeHBINAeT Pa3pHB MEXAY TEODETHUeCKHMH H ae#-
CTBUTENbHBIMH BeJHUHHAMH Pp. .

Heckonbko caoxHee GyseT OOCTOATHL Q€10 B TOM CJlydae, KOria NoTepr
SHEPTHH OT OXJaXEHHS HeJp3sl CUHTATH NOCTOSHHBIMH. B 3TOM caydwae yuer
BAMRHHS (DACOHHBLIX 4YacTeii M apMaTypH Ha BeaHyuHy Pn Ckamercs MeHble,
XOTSl BCE Xe CKaXeTcs B CTopony, 6Jaronp#aTCTBYIOILYI0 YMEHBIIEHHIO BHIUIE-
ynomsayToro paspeiea. O@HAKO, MOCKOAbKY MBI CAMH CKJIOHHBI pacCMaTpHBaTh
pellenue BOMPOCa O HAHBHINOJAHEAIIEM JABAECHHH B CETH M y KOMIIpeccopa aas
3TOrO Cayuasi, KaKk peuleHHe BecbMa Npub/MXKeEHHOe, HE MpeTeHaylomee #a T04-
HOCTb, CURTAEM H3JAHILHHM pAcCMaTPHBATH 3j4eCh Oosee noxpoGHO Baudnue (a-
COHHBEIX UYACTeH W apMATypHl B CAYYae M3MEHAIOIUMXCA NOTEPL OT OXJAKICHUST
BO3JlyXa. ' ’

§ 10. Tpadbo-ananuTHueCKnit METON ONMpeNeNeHHA HAMBLIrOAHEAWILrO
' CpeaHero AasileHns B CeTH.

CA0XHOCTh KOHEYHLIX BBIPaXEHWH 119 HAHBHITOJLHEHWIero cpejHero nasje-
HHA B BO3AyXONPOBOAHOW CEeTH M HeHiGexBOE OOLIGHO PACXOMACHHE MEXKAY
BeNHYNHON (UKTHBHOTO HAMBHIFOAHEHIIEro JaBJAEHUS M DEaJbHbLIM JlaBAEHHEM
B CETH NpPH JAHHHX YCJOBUAX, CO31a10T GONbli¥e TPYNHOCTH INPH oOmpejese-
Huu P, 8 Kaxaom kouipeTHoMm cayuyae. OgdaKo 2TH TPYAHOCTH MOTYT OHTH
3HAYUTEABHO OOJeryedbl NpHMEHEHHEM TparyecKoro MeTona KaK A/ Hax0X-
AGHHS BENMUHH, 3HAHME KOTOPHIX HEO6XOAUMO AN onpeneneHda Pm, Tak U ans
pelleHys aHAJHUTHYECKH CTOXHHIX ypaBHEHHH.

B nepsyio ouepenk rpaduueckuM nyTem MOTYT HAAAEHB IKBHBAJIEHTHHIE
AAMHBl IAd OTACABHBIX Tpynn npueMHHkoB. JlefAcTBiaTebHO. npeobpa3nBas.

5 2 5 1,859
pelpaxceHne [, =1/ (—D—~) (—K’f\ 3 B paBHOlUeHHOE emy [,=/ (—Q) (&),
dy ;] B d, v
T. €., A36aBHBIIMCL OT ABYX MEPEMEHNWX, MBI MOXEM Onpeaenath I, Aas Kax-
ZOTO KOHKPETHOTO CAyuas, M0Ab3ysach HOMOIPaMMO#M, npeACTaBAEHHON HA dur. 3.
[Tpu satom aas [ npaBunbunee 6paTh (DUKTHBHBIE AJHHLI, T. €. PeAjbHble NJIHHBL
y4acTKOB, YMHOXeHHbHIE Ha Koadduuuent 1,1 —1,2, a B cpeanem 1,15.

C nomolubio HOMGIpamMMm ke MOrYT GeiThb HalAeHH:

a) CKOPOCTH BO34yXa Ha OTIE/bHHX Yy4aCTKax, HeoGXoauMule Aad onpene-
JIeHHA CpeAHEH CKOpPOCTH BO3AyXa B CeTH, NO KOTOpoii u3 KpuBHX Paelimepa,
dur. 2-i onpeneaserca K03PHHUMEHT AUHAMHUYECKOrO pPeKHMA.

Homorpammbl 1As1 onpeaesesus CKOPOCTeH B OTAeAbHHIX TPy6onpoBoxax
npeacras/ensl Ha ¢ur. 4 u 5. A _
_—"'4_‘_{'— P (50):
60Td2P,,
rie V —KOAMYeCTBO MNPOTEKAIOUIEro 4Yepes cedeHHe BO3AYXONPOBOAa CBOGOX-
HOTO BO3AYXa B KY6. # B MuuyTy (BKJAwuas M noTepu), d — AMaMeTP BO3YXO-
nposojga B .M, a P, —cpeisee NaBAeHUE BO3AyXa Ha JNAHHOM yuyacrke. bes
60/bUiOH NOrpewsocTy Py MOXHO NPHHATB 6,70 ama; NPH 3TOM JAONYINECHHHK
CKOPOCTH BO3J4yXa HAa HEKOTOPHX YYaCTKAX Nuay4yarwTCs NpPeyMEHbIUCHHBIMU
(y oTBETBAEHMI), 3 HA APYIHX — NpeyBEIMYEHHHIMH, TAK YTO BO3MOXHBIE OHOKH

Homorpammel nocrpoensi ucxonst u3 ¢opmyan C=
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HaCTU1HO CKOMNEHCHPYioTCH. POpMyna A4 CKOPOCTH HpHMeT 60Jee NpocToM
BHA, ecay d B MM:

2
—_4V1000 Ay 0320—91 M B cexk. . . .(Bl)
60%.6,75.d2 dz?
B) Kospduunent A. Homorpamma a4 ero onpexencHas npeicraBiesa HA
¢duar. 6-in.

Homorpamwma noctpoena ua ocuose ypasmenus: A — 0,266 K. D¢ El, npuuem
mns Ll saubosee npaBuabHeIM Gyner OpaTh cymmy (OUKTHBHHX JJHH, T. €,
CYMMY peanbHblX IJHH, VBEJIHUEHHHX Ha 10-—15%.

- Cnoco6 mnoab3oBanua HOMorpammoll ouedp npoct. M3 Touku ocn abcumec,
COOTBETCTBYMOWEH BeJAHYMHE HAHHOTO CpEAHErO AMAMETPa, BOCCTAHABAHBAGTCH
NEpNCHANKYASD 1O nepecedenus ¢ ayuyem Ll M3 Toukm mnepeceyemus nposo-
AWTCA npsimas, napeaneabHas OCKH abcuuce. IJTta npsmas nepeceuer wxaay Il B
HEXOTOpOH Touyke. [IpoBeAs Ayy U3 3TOH TOUKH, BOCCTAHABAMBAIOT MepUCHIM-
Kyasp U3 TOUKM OCH abCuucC, COOTBETCTBYIOmER 3HaueHuwo K. 1o nepecedenus
C 3THM JydyeM. [13 TOuKHM nepeceuenus NPOBOAAT NPAMYIO, NAPANICALHYIO OCH
~abcuuce, KOTOpasg M OTCEYeT HA OCH A HCKOMGE ero 3davenue. Ha HOMOrpamme
MOKa3aH cayyail ompenenenus A AJfl CNeAYIOIHX NAHHBIX:

Dep = 110,0 wm, E1=16000 # n K.=0,7.

¢)- Koappuunent B. U3 Bupaxenuii:

7,62.1010. 8, (k)3 =L, 286

b= T,D5 n, Ba = Go148

nocjae oCBOGOXACHHS OT B, MOJAYUHM:

4,05.100. (nkj282 1, .
- s

Homorpamma aas onpenenenust B (B Bune norapudmuveckux mKan) npes-
crapiena Ha ¢ur. 7. Cnoco6 no/b30BaHAS HCEH W3 HOMOrPAMMEL,

Kosdpuuuent Cl, Heo6x0aUMBI 415 ONpeseneHus peanbHOro najxeHus aas-
JIEHHR B CETH, MOXET OHITb VIErKO HAMJEH U3 BhIPANKEHHUS

B
C = R £:7:
1,3.105 (nk) (53)

d) HakoHeu, B Tex c/yyasx, KOTAAa NOTEPH B CETH OT OXJaXIAEHHS BO3Ayxa
MOXHO CUKHTATH HEUIMEHHBIMH H 4WieHOM P,* MOXHO npeneGpeus, ypaBHEHHE
2A (20 -}1)2 (a4 1) P4,y — 32 BF2 P,, — BF3 = 0 MOxHO pewnThb rpaduyecku.

Ho wnawen npocwn6e, nonentom CubEPCKOro rOpPHOIO AHCTHTYTA 0OpPH Ka-
¢penpe matematukd A, E. MU OBHAOBH M pa3paboTaH NpPOCTOR H H3AUWHBIA
MeTOn rpad)H4ecKkoro pemlenust 3Toro ypasserusa. Homorpauma ypaBHEHHUA npen-
cTaBaena Ha ¢ur. 8-, Ona COCTOMT M3 UeThpex UIKaJ: TPEX HEMOABHKHbIX—
wkajka E, mxana D n wrasa X (uam Pn) v oanoll noasuxuol wranm X (nnu
Pn). Ias pemerns ypaBHeHHS HEOGXOAUMO ONPEAEAUTb CHAYANA BEJHYMHM E U
D ans nawnoro xomkpernoro cayuas. Buipaskedns, us ko TOphLIX OHH onpeaeasi-
I07CH, YKa3aHbl HA HOMOrpaMMe. 3aTeM MOABMIKHAR [IKAAd CTABUTCA TAK, YTOGHI
€€ HyAb cosNan ¢ noJy4eHHblM 3Hauenuem E. [lanee Gepercs ausefika u Bo-
Kpyr TOYKH, COOTBETCTByioWleHd 3HaYeHno D naa nannoro cayuasm, xak BOKpyr
Ii€HTPA, MOBOPAYUBAETCA [0 TEX NOpP, MOKA He COBMNAAyT 3Hauenus X HA MOJ-
BUKHOM K HenoABukHOH wkane. Tak, manpumep, aas caydas E = 1600 u

#26

B—=

Y (%)
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D=091 (D nooime Gamsko x | m uame Bcero Gyaer aexath B npesenax
0.9 — 0,95), X = Pp=="7,1 ata.

3akaouenue.

Hacroswasa paboTa, KOHEUHO, HE NPETEHAYET HA HcYepnbiBawLee peliesve
sonpoca. CJ0KHOCTE B3aHMO3aBHCHMOCTEH Pas/IHUYHLIX BEIHURH, o6ycnoBaANB2-
OMHX BEAHUHHY P, HEBOJTBHO TOJKa/Ma HA NyTH 3AMEHH 3THX 3aBHCHMOCTEHA
APYTMMH, MaTeMaTHYeCcKkH Gonee NPOCTHMY, JAOMIMMHE TOXAECTBEHHbIE pe3yib-
TaThl, HO HE BHIPAXAIOWHKMY HCTHHHOH CYIHOCTH NPOUCXOLALIUX npoIECCOB.
HekoTopste IOMYLIEHHS, OCOGEHHO 1A CAy4as M3MEHAIODIHXCH norepp OT OX-
Aa¥IeHHs BO3LyXa, 3aCTABJAIOT CMOTPETb Ha perleHHe BOMPOCA 1/ 9TOTO Cly-
gas JHMb KAaK Ha NepBoe IPUOMHKEHME K JEHCTBHTEJBHOCTH. Onamako, no-
CKOJBKY 3aTPOHYTHI€ HAMHM BOMPOCH [O4TH HE OCBELUECHL B Hameid ¥ HHOCTPaH-
Hoft siuTepaType, Mbl CUMTaeM PELIEHHE UX JAKE B TAKOM BH/E H3BECTHBIM LIa-
roM BIEPEN.
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3aEUCuUMoCTb NOTERL 43P33 HENNOTHOCTH OF CKODOCTH BA3DLXA
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