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~ccneAOBaH~~ OAHO~ ~3 OCHOBHWX xapaKTep~CT~K nOTOKOB ABYXI'I'	 ~ 

r 
~ 

1 
f,' $a3Horo ren~~ /a~r/ - ~CT~HHoro 06beMHoro napocOAep~aH~~ /~on/ 

nOCB~~e~w Bcero Tp~ pa60TW/I~/, pe3ynbTaTw KOTOpWX nonY4eH~,i ,# o' 
'~ . .p 

An~ KonbueBWX KaHanOB BepT~KanbHO~ III ~ rOp~30HTanbHO~/21 op~, . " 
~.	 " , . eHTau~~, a TaK~e An~ BepT~KanbHo~ Tpy6w 13/, 3T~ pa60TW tOAep.. " 

~aT B OCHOBHOM ~H$opMau~~ 3Kcnep~MeHTanbHoro xapaKTepa, KOTO
I 

pa~ conOCTaBn~naCb c HeKOTopwM~ ~3BecTHwM~ paC4eTHWM~ 3aB~C~I, 

I4" , MOCT~M~ AnR 4aCTHWX cny4aeB Te4eH~~ ABYX$a3Horo nOTOKa. OAHa
KO nonWTK~ C~CTeMaT~3~pOBaTb ~Me~~~ec~ AaHH~e, CB~3aHHwe c HOn 

lo .
•1 .\ 
(f'l,~ nOTOKOB a~r, B~A~MO, He npeAnp~H~Man~Cb. 

an~ aHan~3a npoueccOB B AByx$a3HOM nOTOKe Mo~eT ~cnonb30

B / 41 
~ BaTbC~	 npeAno~eHHW~ np~Hu~n M~H~ManbHoro np~pOCTa 3HTpO'I 

I n~~. 3TOT MeTOA y~e np~MeHRnCH B pa60Te 16/, B KOTOpO~ An~ 
,.1 

'l',.~ KonbueBoro pe~~Ma Te4eH~~ 6e3 Y4eTa TpeH~~ nonY4eHo W~pOKO ~3
.' .	 J

/ I BeCTHoe COOTHoweH~e An~ onpeAeneH~~ Ben~4~HW ~*: 

-. ,I 
cP :c: [ 1 + 1 - Xl (p'" / p') 2/3 ) -1 . 

l,h	 r)j /1/ 
Xlll' .". , ii 

'I 'f 
I/ li>! 

.1	 ". 
I 'i KaK nOKa3aHO B 12,3/, pac4eTw no COOTHoweH~~ /1/ XopOWO corna

'-""'r 
1.I	 CY~TC~ c 3Kcnep~MeHTanbHWM~ AaHH~M~ np~ cpaBH~TenbHo~ Mano~! 
I	 MaccoBo~ CKOpOCT~ m =/10-;. 40/ icr /M 2. c nOTOKa AByx$a3Horo r enna , 

OAHaKO np~ OTHOC~TenbHO 60nbw~x CKOpOCT~X /m ~100 Kr/M 2·c/ 

paC4eTw no /1/ Aa~T B cpaBHeH~~ c 3Kcnep~MeHTanbHwM~ 3Ha4eH~~

M~ cP cy~ecTBeHHO 3aH~~eHHwe ~e3ynbTaTw. np~4~HO~ 3Toro Mo~eT 

cnY~~Tb HeY4TeHHoe B COOT~{OWeH~~ )1/ Bn~~H~e MaccoBo~ CKOpO
CT~ Ha Ben~4~HY cP, 4TO OTMe4eHO B 161. Hcnonb3Y~ peayns r e r a 
pa60Tb1 / 6 / , An~ Â~cnepcHo-KonbUéBoro' pe~~Ma Te4eH~~ MO~HO ner
KO nonY4~Tb o6~ee COOTHoweH~e

I 

~; 1 -x I" 3 1/3 1 - xl" 213
cP = 11 + k -- ..1!.- + (l + -N) (1 - k) (1-) x 

x 1 o" 2 xl o" 

;1' 
~ 

*Bce 0603HaQeHHH BenHqHH npHBegeHw B KOHQe pa60TW. 
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1 -xl p"
1 + k ---' 

x 1 p' /2/x [ 
1 - xl 

l+k--
xl
 

rAe napaste rpu 

N:d SL( H k = X 5 /3/ 
A(1 - cP) x 2 + X 9 

onpeAen~~T cooTBeTclBeHHo 3$$eKT~ TpeHH~ H YHOCa AOnH ~HAKOCTH 

B raaOBOe ~APO. B CBO~ 04epeAb BenH4HH~ k H N aaBHC~T OT MaC
COBO~ CKOpOCTH m , npH k = N = O COOTHoweHHe /2/ npHHHM?eT BHA 
/1/. 

B / 8 1 npHBeAeH~ rpa$HKH, OTpa~a~~He BnH~HHe $aKTopa N H paa
nH4H~X CTeneHe~ SaXBaTa ~HAKOCTH ~ApOM nOTOKa Ha HCTHHHOe 
06beMHOe napocOAep~aHHe. OAHaKO H3-sa HeOnpeAeneHHOCTe~ B O~eH
KaX BenH4HH k H ( 3TH rpa$HKH HOC~T Hnn~CTpaTHBH~~ XapaKTep 
H He MOrYT 6~Tb HCnOnbaOBaH~ An~ KOppeKTHOrO KOnH4eCTBeHHOrO 
aHanHaa paCCMaTpHBaeM~X npO~eCCOB B nOTOKaX ABYX$a3HOrO renH~. 

lleru, HaCTO~~e~ paõoru , raxxe 6aaHPy~~e~c~ ~a npHH~Hne MH
HHManbHOrO npHpOCTa 3HTpOnHH, COCTOHT B paapa60TKe MeTOAHKH 
paC4eTa BenH4HH k H N, KOppeKTHpOBKe 0606~a~~ero CooTHoweHH~ 

/2/ H COnOCTaBneHHH nOnY4eHH~X pe3ynbTaToB C HMe~~HMHC~ 3KC
nepHMeHTanbH~MH AaHH~MH npH aAHa6aTH4eCKHX ycnoBH~X. HH~e npH~ 

BeAeH aHanH3 KaK An~ AHCnepCHO-KOnb~eB~X pe~HMOB Te4eHH~, TaK 
B / 8 /H An~ paCCnOeHH~X, KOTOp~e He paCCMaTpHBanHCb. PaCCnOeH

Hble pe~HMbl Te4eHH~ .Q$r xapax r epuu, B 4aC THOCTH, An~ CHCTeM 
KpHOreHHOrO 06eCne4eHH~ COSpeMeHHblX 3neKTpO$H3H4eCKHX YCTaHO
BOK /7.8,'9/ . 

nepe~AeM Tenepb K Hano~eHH~ AeTane~ npeAnaraeMo~ MeToAHKH. 
KaK H3BecTHo, npHH~Hn MHHHManbHOCTH npHpocTa 3HTponHH npH 

MHHHManbHo~ KHHeTH4ecKo~ 3HeprHH npeAnonaraeT, 4TO CHCTeMa 
cTpeMHTc~ 3aTpaTHTb HaHMeHbwy~ pa60TY An~ YCKopeHH~ napa 
H ~HAKOCTH AO CKopocTe~, YAoBDeTBop~~~HX ypaBHeHH~ Hepa3p~B

HOCTH / 6 / . B COOTBeTCTBHH C 3THM npHH~HnoM BenH4HHa cP Aon~Ha 
COOTBeTCTBOBaTb MHHHMYMY cYMMapHo~ 3HeprHH, KOTopa~ cKnaA~~a

eTC~ Ha MexaH~4ecKo~ 3HeprHH AHCCHna~HH W H KHHeTH4eCKO~ 3Hep
rHH nOTOKa E. 

PaccMoTpHM BenH4HH~ WH E An~ OTMe4eHH~X pe~HMOB Te4eHH~ 

AByx$aaH~x nOTOKOB. 
.Qn~ AHcnepCHO-Konb~eBoro pe~HMa Te4eHH~ MexaHH4eCKY~ 3Hep

• 
rH~ AHCCHna~HH W= u ' ~ r 18/ MO~HO Bblpa3HTb 4epe3 BenH4HHY OT

A w 

HocHTenbHoro rHApaBnH4eCKoro conpOTHBneHH~ ~p: 
ta 

2 

, meu') 2
 
W = NAK o (1 - X 1)(1 - k) t /4/
 

rAe
 

N' = Li' 1 - cP' [ 1 + ~p ( f" p'
 - 1)] , /5/
AK Oa (1' _ x 1)2 (1- k) 2 f' p"
 

~ = [( dP) . _ ( dP )' ] / [ ( dP) " _ ( dP) "l.
 /6/P dL Ali dL dL dL 

npH B~BOAé COOTHoweHH~ /4/ Y4HT~BanOCb, 4TO 

'wS dP m2 - (" o' 
--=(-). =f'---[l+~p(----l)]t /7/

A dL,QB 2p'D. f'p" 

a cpeAHHe CKOpOCTH 06eHx $a3 onpeAen~nHCb K@K / 6 1 

m(l -k)(l - X 1) m(l -k) (1 -x 1)
u'= u'" =~ 

, l-xl o" p'(l- 4J') p"rp '/8/ 
P [1 - cP (l + -- -, k)]
 

Xl P
 
rne 

1 - Xl'P II 

cP'=cP(l+-- --k). 
.X 1 p~ 

CYMMapHa~ 3HeprH~ onpeAen~eTC~ KaK 

m 2 2 1 -x 1
E+W = -[Cu') (l-Xl)(l-k)(l +NÂt<) +(u") --k)]. /9/xl(l+2 Xl 

MHHHMHSHPY~ CYMMapHY~ ~HeprH~ nOTOKa, T.e. npHpaBHHBa~ Hyn~ 

a(E + W)
npOH3BOAHY~ acP ,0npeAenHM 06~ee CKoppeKTHpOBaHHoe COOT-

HoweHHe An~ BenH4HH~ cP: 

1 - X 1 P " 1, 1/3 1 - x 1 o" 2/3
qS={l+k---+(l+-N) (l-k)--(-) x2 AK 

Xl 'P
I 

Xl P
I 

/10/1- Xl 1+k o"
 
x 1 -;;
 

x [
 
l+k l-xl
 

Xl 
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COOTHoweH~e /10/ no cBoe~ CTpYKType TaKoe ~e, KaK ~ /2/, 0AHa
KO nepB~e COMHO~~Ten~ TpeTb~X cnaraeM~X B /2/ ~ /10/ OTn~4a~T
cs APyr OT APyra. 3TO c anaauo c TeM, 4TO Ben~4~Hbl N ~ N AK on- . 
peAeneH~ no-paaHOMY -$opMyn~ 13/ ~ /5/, ~ A~$$epeH~~poBaH~e 

no ~ np~BOA~T K COOTBeTcTBy~~eMY paan~4~~*. nonY4eHHoe COOTHO
weH~e /10/ np~MeH~MO AnR KaHanOB KaK Kpyrnoro ce4eH~fl /Tpy6/, 
TaK ~ xons ueaoro c eveuaa , nocxonsxy Y4eT r eoxerpa« He oxaau
BaeT Bn~fl~~fl Ha B~A nonY4eHH~X ypaBHeH~~. 

ConocTaBnflfl B~pa~eH~fl /2/ ~ /10/, MO~HO nonY4~Tb 4eTKoe on
peneneaae Ben~4~Hbl t , BxoAflu~e~ B /3/: 

f' ~ (1 -<f>")(l-~) - f" ,
f=- [1 + ~p(--E - 1)]. / 11/


SDa f' p "
3 (1-x1)2(1-k)2 

nnR paccnoeHH~X pe~~MOB Te4eH~fl Ben~4~HY W MomHO aan~caTb
 
B 06~~M B~Ae:
 

' S' , S"
W:cLuC -r + u " -- 1'" )

A' W A" W 

/12/ 
dP u" Si u" A'= Lu'[(-) (1+-)+1'-0 ---)] ,

dL AB u" i A A....
u'i 

rAe /10/ 

, dP A' Si dP A" Si 
r =(-,-) -+r.--: r " =(-). ---'i 

W dL A- S' 1 S' w dL AB S" s .... 
Si ' tlnfl KaHanOB Konb~eBoro ce4eH~R Ben~4~HY ~--- MomHO np~HflTb 

paBHo~ Hyn~, 4TO nOATBepmAaeTCfl B~BOAaM~ pa50~~/10/. B 3TOM 
cny4ae /12/ npeo6pa3yeTc~ K B~AY 

m(U') 2 
W = Np - "n (I - x 1) (1 - k) • /1 3/ 

rAe 

~ . N' 1 - X 1 
~= _ AK (1+ _:~ Lk).

l-l/J aef> (1 - <,fJ') x 1 p' 

4 

Li" l-cp' {l+~pC f ....p' -1)][1+ xl(l-~")p' ].N p 
Os (1-x f'p" (1-x1)~(1-k)p""1)2(1-k)2 

tlnfl KaHanOB Kpyrnoro ce4eH~fl Y4eT BToporo cnaraeMoro B co

Si 
OTHoweH~~ /12/, conepxauier-o ri - ,np~BoA~T K Bblpa>KeH~1O N 1 :;:: 

Ai 

= Np + ~N p' r ne Ben~4~Ha ~ p Y4~TbIBaeT canoaoe B3a~MoAe~CTB~e 

Ha Mem4>aaHo~ rpaH~l.4e. OnYCKaR BbIKnaAK~, MO>KHO noxaaar s , 4TO
 
B W~pOKOM A~ana30He MaCCOBblX CKopoCTe~, AaBneH~~ ~ reOMeTp~


4eCK~X paaMepOB OTHoweH~e óNp/N .HaxoA~TCfl B npeAenax 0,07+
 
+0, 17 COOTseTCTseHHO npa Xi = O, g+O, 2, a COOTBeTCTBYlou~ee Bn~R

I-/~e Ben~4l;1Hb! ~ p Ha 3Ha4eH~fl cP He npeauuraer 1%. 3TO naer OCHO

BaH~e.npeHe6pe4b BTOp~M cnaraeM~M B /12/ ~ Anfl KaHana Kpyrno

ro ce4eH~fl. 

M~HHM~3~PYR CYMMapHY~ 3Hepr~~ nOTOKa, nonY4~M COOTHoweH~e 

Anfl Ben~4~Hbl ~., xoropoe no c soeã CTpYKType nonaoc r so COOTBeT
cTByeT Bblpa~eH~~ /10/, c TO~ n~Wb paaH~~e~, 4TO BMeCTO Ben~4~
Hbl N~K B Hera BXOA~T Ben~4~Ha N • 

TaK~M 06pa30M, Ha OCHOBe npeJnO>KeHHO~ MeTOA~K~ MO>KHO pac-
C4~TaTb Ben~4~Hbl f/J = <f> (x l' k , N) Anfl A~cnepCHO-KOnbl.4eBbIX 

~ paccnoeHH~X pe>K~MOB Te4eH~fl ABYX$a3H~X ndTOKOB. tlnR 3Toro 
Heo6xOA~MO onpeAen~Tb OTHOC~TenbH~e r~ApaBn~4eCK~e conpOT~B

neH~fl ~. K03$$~l.4~eHTbl TpeH~fl f', t " ~ nono >K~AKOCT~ B r aao-
BOM flApe k. 

np~ oueuxe Ben~4~Hbl ~P. BXOAflll\e~ B /5/ ~ /13/, HY>KHO Y4~
T~BaTb op~eHTa~~~ KaHana ~ pe>K~M~ Te4eH~fl AByx$aaHoro nOTOKa. 
He OCTaHaBn~BaflCb nOAPo6HO Ha Bcex B03MO)f(H~X KOM6~Hal.4~flX, OT
MeT~M, 4TO Anfl Tpy6 AaHH~e no 5P ~ COOTBeTCTBY~~~M pe)f(~MaM Te
4eH~fl .QByx$aaHoro ren~fl B3flTbI ~3 /10-12, 18/. tlnfl KaHanOB Konb
ueaoro ce4eH~fl 3Kcnep~MeHTanbHble AaHHble no ôP nony-rexu n~Wb 

Anfl rop~30HTanbHO~ op~eHTa~~~ np~ OTHOC~TenbHO H~aK~X Ben~

4~Hax m = 25+53 Kr'M -2. c-1 /10/ , a ,Anfl BepT~KanbHO~ op~eHTal.4~~ 
3T~X KaHanOB AaHHble, B~A~MO, OTCYTCTBY~T. B CBfl3~ C 3T~M 

B paC4eTax Anfl Konb~eB~X KaHanOB ~cnonb30Ban~Cb COOTBeTCTBY~

~~e AaHH~e no ~p AJ'lfl r pyõ /11,12/, nOCKonbKY no Kpa~He~ Mepe 
ripa paccnoeuaax pe>K~Max Te4eH~fl 3aB~C~MOCT~ &>Cx l' m) AnR 
KOnbl.4eBblX KaHanOB ~ Tpy6 AOBonbHO CXOAHbl KaK B Ka4eCTBeHHOM, 
TaK ~ B Kon~4eCTBeHHoM OTHoweH~~ /10/. 

KaK nOKa3~HO B /11-13/, Ben~4~Hbl f' ~ t: pexoxexnyetc a pa c r 
C4~T~BaTb no 3Mn~p~4ecKo~ $opMyne Konb6pYKa ~ Ya~Ta, np~BeAeH

B l 13 /HO~, Hanp~Mep, . anfl aHan~T~4eCK~X paC4eTOB 3Ta $opMyna 
BeCbMa HeYAo6Ha, n03ToMY 6~n~ onpo6oBaH~ APyr~e ~aBeCTH~e 

cooruourenaa . TaK, npenaa p~TenbHbl~ aHan~3 nox aaan , 4TO Anfl on
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peAeneH~R Ben~4~H ~ Ha OCHOBe npeAnO~eHHO~ MOAen~ MO~HO nOnb
30BaibCR ~3BeCTHOH' $OpMyno~ 6na3~yca /19/. np~ 3TOM pac4e
T~ ~ C nOMO~b~ 1101 pa3n~4a~TCR He 60nee 4eM Ha 1% COOTBeTCT
BeHHO np~ ~cnonb30BaH~~ COOTHoweH~~ 6na3~yca ~ Konb6PYKa. 
C Y4eTOM aror-o OTHoweH~R f'lO 8 ~ f"If' B Bblpa~eH~RX 151 ~ 1131 
np~MYT	 B~A 

f' 0.3164 ( Jl.' 1/4 f" = (L) 1/4~-)	 1141D	 .... 5/4 m 
s D

8 --
t' IJ.' 

KOHKpeTH~e 3KCnep~MeHTanbH~e AaHH~e o Ben~4~He k AnR ABYX
$a3H~X nOToKOB ren~R B n~TepaType OTCYTCTBY~T.· OAHaKO aHan~3 
3KCnep~MeHTanbH~x AaHH~x AnR napoBOARH~X nOTOKOB np~ OTHO~~

TenbHO	 ~~COK~X AaBneH~Rx P > 14,0 Mna nOKa3an, 4TO, Hanp~Mep, 
~x OTHOC~TenbH~e r~ApaBn~4eCK~e conpOT~BneH~R on~C~Ba~TCR npaK
T~4eCK~ TaK~M~ ~e CooTHoweH~RM~, KaK AnR ABYX$a3HOrO ren~R/14/. 

KpOMe Toro, K034>4>~I...\~eHTbl CKonb~eH~R oaa .Q$r ~3 /1,2/ YAoBneT
Bop~TenbHo cornacY~TCR c pac4eTHo~ 3aB~c~MOCTb~ ~3 /15/, nony
4eHHO~	 AnR napoaonaaux nOTOKOB B 'BepT~KanbHblX rpyõax np~ aA~a
6aTH~X	 ycnoB~Rx. n03TOMY B nepBOM np~6n~~eH~~ AnR onpeAeneH~R 
Ben~4~H~ k B ypaBHeH~~ 1101 HaM~ ~cnonb30BaH~ AaHH~e AnR na
POBOARH~X nOToKoa h 6/c cooT8eTcTBy~~e~ KoppeKI...\~e~ no Ben~4~He 
MaccoBo~ cKopbcT~, 06cY~AaeMo~ H~~e. 

Ha OCHOBe 3Kcnep~MeHTanbH~X AaHH~X ~3{161 np~ P = 10 Mna
 
~ m= 500-;-4000 Kr·M-2· c - l HaM~ nonY4eHa* 3aB~C~MOCTb Aon~
 
~~AKOCT~ x3 no OTHoweH~~ KO Bce~ ~~AKOCT~ 8. CMec~ (x 2+ X )
 
OT 0606~eHHoro napaae r pa z : 3
 

XtoS 
1151x2 + Xs 

rAe /17/ 

", 2	 Xl + x S z IJ.	 _u_) L. 10 4 , 
a p' p = I" /'x 1. P + x 3 p 

napaMeTp z B np~HI...\~ne To~e RBnReTCR $YHKI...\~e~ ~,~ np~MeHeH~e 
Sblpa~eH~R 1151 AaCT B 06~eM cnY4ae cnO~HY~ HeRBHY~ 3aB~C~MOCTb 
k = z(~) . (j;(x 1. m) o B CBR3~ C 3T~M AnR onpeAeJleH~R Ben~4~Hbl 
6~n np~MeHeH MeTOA nocneAOBaTenbH~x np~6n~~eH~~. 3TOT MeTOA 

* COOTHomeHHR H3/ 161 He COBceM ygoõHhI gnR aHanH3a rrpo~eccoB 
B gByx~a3HOM renHH, T.K. TOqKa HX H3nOMa rrpHxogHTcR Ha HaHÕO
nee HHTepecyro~YID Hac 06nacTh. 

nOKa3an, 4TO ecn~ B nepBOM 
AnR z Ben~4~HY ~,BXOAR~Y~ 
MOAen~, TO COOTHoweH~e AnR 
npaKT~4eCKHX paC4eTOB BHAe 

P " k + X1(1 -k)
"z= -- •(--) [- + (l - L) ] 2 4 

p' Xl(1 -k P ;p')+k 'P~/p' ap " p' p' Xl m ·10 0/161 

1 He06xOA~MY~ 3aB~C~MOCTb k OT m ~ Xl MO~HO nonY4~Tb, pewaR ypaB
t 
I	 

HeH~e /151 c Y4eTOM 1161 ~Tepal...\~OHHbIM MeTOAOM. 
3Aecb cneAyeT orOBop~Tb, np~ KaK~X BenH4~Hax m AnR ren~R 

Mo~eT 6~Tb cnpaBeAn~BO COOTHoweH~e 115/, nonY4eHHoe AnR napOBO
ARHO~ CMec~o 

H3 COOTHoweH~R 1161 MO~HO B~AeTb, 4TO 

1.1.' 2	 p " .2 
z .... (--) -m	 117Ioa": o' • 

CpaBH~BaR COMHO~~Ten~ 1171 np~ np~6n~3~TenbHo OA~aKOB~X OTHO
weH~RX p"/p' Inp~ 13+14 Mna AnR BOAbl ~ 0,.1+0,12 Mna AnR re
n~RI, MO~HO oTMeT~Tb, 4TO napaMeTp~ Z AnR ABYX cpeA 6YAYT np~

MepHO paBH~ TorAa, KorAa 

ID
H2'O""	 10m H eo 1181 

3TO CBR3aHO c TeM, 4TO A~HaM~4eCKaR BR3KOCTb ~ K03$$~I...\~eHT no
BepXHOCTHoro HaTR~eH~R ren~R HaMHoro MeHbwe, 4eM AnR SOAbt. Cne
AyeT OTMeT~Tb, 4TO ~MeHHO np~ B~nonHeH~~ ycnoB~R 1181 Ha
6n~AaeTcR COOTBeTcTBy~~ee CXOACTBO r~ApaBn~4eCK~X conpOT~Bne

B / 14/.CneAOBaTenbHO, H~~ ren~R H napOBOARHO~ CMec~, OTMe4eHHoe 
B~pa~eH~R 1151 ~ 1161 MorYT 6~Tb cnpaBeAn~B~ AnR ren~R np~ 

m « 50	 +400 Kr·M-2.c-1 ~ p ... 0,12+0,13 Mna. 4TO KacaeTCR A~a
naSOHa m <50 Kr.M-2.c-1 , TO B nepBOM np~6n~~eH~~ AnR Hero 
np~MeHRnaCb Ta ~e 3aB~C~MOCTb 1151, KOTopaR ripa m "" O He npo
T~Bope4~T $H3~4ecKoMY cxucny - k ... O np~ m ... o. 

CneAyeT TaK~e OTMeT~Tb, 4TO MeTOAOM nocneAOBaTenbH~X np~

6n~~eH~~ Aon~Hbl paCC4~TbI8aTbCR Ben~4~Hbl ~ N p. 3aB~CR~~eNAK 
OT ~CKOMO~ Ben~4~H~ ~. np~ 3TOM B Ka4eCTBe nepBoro np~6n~meH~R 

~cnonb30Ban~Cb 3Ha4eH~R, nonY4eH~~e c nOMO~b~ 11/, a paC4eT~ 
3aKaH4~Ban~Cb np~ AOCT~~eH~~ 3aAaHHo~ T04HOCT~ 10-3 . 

npe~Ae 4eM nepe~T~ K pac4eTY KOHKpeTH~x xapaKTep~cT~K Ha oc
HOBe npeAno~eHHo~ MeToA~K~, He06xoA~MO Ol...\eH~Tb Bn~RH~e Ha Be
n~4~HY	 ~ reoMeTp~4ecK~x pa3MepoB KaHanOB Kpyrnoro ~ KOnbl...\eBOro 
ce4eH~~, T. e. OTHoweH~R L/Dl;/4. axonauier-o B Bblpa~eH~R 151 a 
~ 113/. TaK, AnR ~3BeCTH~X AaT4~KOB ~CTHHHoro 06beMHoro napo
cOAep~aH~R c KaHanaM~ KOnbl...\eBOrO ce4eH~R 3TO OTHoweH~e COCTaB

7 

npH6n~~eH~~ nOACTaB~Tb B Bblpa~eH~e 

B u~ ~ onpeAeneHHY~ no rOMoreHHo~ 
z MO~HO npeACTaB~Tb B np~rOAHOM AnR 

IJ. .. 2 p " " 

. ~ 

6 



nRno OKono 200 AnR AaT4~Ka ~3/e/ ~	 OKono 150~450 AnR AaT4~Ka 

~3/1/. ~enonb3YR B~pa~eH~R 110/, 151 ~ 113/, MO~Hd nOKa3aTb, 
4TO ~3MeHeH~e LID~/4 B npenena x 150~450 'MO~eT np~BOA~Tb K eo
OTBeTeTBy~~eMY ~3MeHeH~~ Ben~4~Hbl ~ np~MepHO Ha 2%, 4TO He npo r 

lT~Bope4~T 3Kenep~MeHTanbH~M AaHH~M/l/.n03TOMY B pae4eT~ 3aKna I 
AblBanoeb 3Ha4eH~e L/D :/4 = 200, xa pax r epuoe AnR oõoax AaT4~KOB. 
np~ OA~HaKOBbIX ,D,I1~Hax ~3Mep~TenbHbIX Y4aeTKOB r pyõ ~ «onsueaux t 
KaHanOB epaBH~BaeM~e OTHoweH~R 3KB~BaneHTH~X A~aMeTpOB B eTe ~~ 
neH~ 5/4 60nee 4eM Ha nonnopRAKa 60nbwe AnR TP~6, n03TOMY
 
B pacueru AnR r pyõ aexnanuaanecs Ben~4~Ha L!D;4 = 50. ,lI'


l 

nnR 0l.\eHK~ rpaH~4 np~MeH~MoeT~ npeAno~eHHO~ MeToA~K~ 6~n~ 

nooseneuu npeABap~TenbHble pacveru Be:n~4~Hbl 4J, peayns r aru KOTO
pux cpaa anaanac s e 3Kenep~MeHTanbHbIM~ AaHH~M~ 11-SI npa OTHoet1 1 

TenbHO B~eOK~X Im> 100 Kr'M-2'e-11 ~ epaBH~Tenb~o H~3K~X 
JIm "" 10~40 Kr'M-2·.e-11 Maee08blX cxopoc r ax . np~m~100 Kr'M-2'e-1 

pae4eT~ eB~AeTenbeTBY~T o xopowe~ eornae~~ pe3ynbTaToB - pae
XO~AeH~R He npeauuiao r 3%. np~ m "'" 10~'40 Kr· M-2. e -1 pacve ru no I 
Ka3an~, 4TO AnR xl S 0,4 eornae~e pe3ynbTaToB To~e xopowee  i 
MaKe~ManbHble paeXO~AeH~R He npeauuiao r 3~6%. BMeeTe e TeM np~ .i 
x 1 ~ O, 4 paexQ)KAeH~R. Me>KAY pae4eTaM~ 4J ~ 3Kenep~MeHTaIlbHblM~ i 
3Ha4eH~RM~ MorYT AoeT~raTb 8 ~ 18% eOOTBeTeTBeHHO AnR Tpy6bl I 
~ Konbl.\eBOrO KaHana, Hanp~Mep np~ Xl = 0,8. 3TOT $aKT eB~Ae jl
TenbeTByeT ~ npeB~weH~~ paee4~TaHH~~ ~Ha4eH~~ K03$$~l.\~eHTOB 

eKOnb>KeH~R u = u" lu' HaA Ben~4~HaM~ u , onpeAeneHHblM~ Ha oeHO i 
1Be 3Kenep~MeHTanbH~X AaHH~X, 4TO MO>KeT 6~Tb eBR3aHO e HeT04 'I 

I·HoeTb~ onpeAeneH~R Aon~ YHoea >K~AKOe~~ B ra30Boe RAPO k B eo I 

OTBeTeTB~~ e 115/~/171, a çneAOBaTenbHO, ~ epeAHe~ eKo~oeT~ 

>K~AKOeT~ u' Ha oeHOBe 18/. B eBR3~ e 3T~M AnR pae4eTOB B A~a
naaoae .X 1 > O, 4 Ben~4~Ha u" õuna yaenaueua ~ onpeneneaa KaK 
u'=m(l-x1) l p ' (l - f,b ' ) . np~ 3TOM B npeanar-aeaoã MeTOA~Ke 

~3MeHR~TeR n~Wb BeIl~4~Hbl N t< ~ N • xo ropue np~H~MaIO.T B~A .	 A P 

t.r: l-f,b' [l+~p(r"'p' -1)],NAl< l c 

Os (l-x· ) 2 r»:
1

1191 
N = N l< l [ I + x 1(l - f,b')p'
 

p 1 A
 
).	 li 

B pe3ynbTaTe npoBeAeHHo~ KoppeKT~poBK~ Ben~4~H~ u' OTMe4eHH~e. ;1MaKe~ManbHble paeXO>KAeH~R pae4eTOB	 ~ 3Kenep~MeHToB, Kaea~~~xeR 

Ben~4~H~ ~,eH~3~n~eb AO 3 ~ 6% IBMe~To 8 ~ 18%1. JTO ~nn~eT ql 
p~pyeT p~e.l, Ha KOTOp6M B Ka4eeTBe np~Mepa npeAeTaBneH~ pe ~ I 

3ynbTaT~ pae4eTOB Ben~4~H~ 4J Ha oeHOBe 1101 e ~enonb30BaH~eM 

..I t 

//,2 0,4 ru t',8 

PHc.l. 3aBHcHMoCTb HCTHH-~'I 
Horo 06beMHoro 'napocoAep~a~I 

~ -.3: 
HHH ~ OT MaCCOBoro pacxoA-I 

0,8	 Horo napocoAep~aHHR Xl 
npn p = O, 12 MIla H m = 
= 35 Kr· M-2. c-l. 1 - p acxe'r 

0,6	 no /10/ c Hcnonb?oBaHHeM
 
/13/; 2 - paCl.IeT no /10/
 
c Hcnonb30BaHHeM /19/; 3 


a4	 3KcnepHMeHTaJIbHbIe AaHHbIe 
H3 110/; 4 - anrrpoxcasrapvio
~aR 3aBHCHMOCTb H~eHepHOH 

I -- I MeToAHKH. 

i 

eOOTHoweH~~ 151, 1131 
: I ~ 1191 eOOTBeTeTBeHHO AnR/J x,	 A~ana30HOB O < xl < 0,4 

~ 0,4 < Xl < 1 • 
OeTaHoB~MeR Tenepb Ha Bn~RH~~ MaeeoBo~ eKopoeT~ KaK Ha OT

AenbH~e eoeTaBnR~~~e eOOTHoweH~R 110/, TaK ~ Ha Ben~4~HY ~e

T~HHoro o6õeMHoro napoeOAep~aH~R. 

3aB~e~MoeT~, ~nn~eTp~py~~~e Bn~RH~e MaeeoBo~ eKopoeT~ Ha Be
n~4~Hbl k ~ Npl • N Al<1 , npenc r aaneau Ha puc . 2. ~3 aror-o pac yaxa 
B~AHO, 4TO e B03paeTaH~eM m AonR YHoea >K~AKOeT~ YBen~4~BaeTeR, 

np~4eM B A~ana30He AO m "" 80- xr . M-2. e -1 aoapac r a aae ~OBonbHO 
xpyroe , a np'~ m ~ 100 Kr·M-2.e-1 npaKT~4eeK~ BeR >K~AKOeTb YHO
e~TeR B ra30B~~ nOTOK. ~3 p~e.2 TaK>Ke B~AHO, 4TO AnR Tpy6 Bn~R
H~e 3$$eKTa TpeH~R OTHot~TenbHO Mano BO BeeM A~ana30He m KàK 

<..; 

UI 

1
\ 1/ iTl~

~~5 
i

i 
\/ I" I 

ee f- I \"\ I, I I

/(j Npf, 

! NjKf PHc.2. 3aBHcHMoCTH AonH 
~HAKOCTH B ra30BqM nOTOKe 

44 k H napaMeTpOB 3~eKTa 

TpeHHR N pl H N AKl OT Macco
BOH CKOpOCTH m npH p = 
= O, 12 MIIa H x 1 = O, 3 • 1 
AnR KaHaJIa Kpyrnoro cel.le

I~ HHR / L lI) 6/4 = 50/ ropH30H

o.ô 

4~1 9 ,
TaJIbHOH opHeHTa~HH, 1 
AnR KaHaJIa Kpyrnoro Cel.leHHR 

IR BepTHKaJIbHOH opHeHTa~HH, 

2 H 2' - TO ~e, l.ITO 1 H ~' 
COOTBeTCTBeHHO AnR KaHano~ 

xorrsneao r-o cexe aas / L/D5/4= 
= 200/.	 a 

8 
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PMc.3. 3aBHCHMOCTH HCTHHHOrO
 
06~eMHOrO napocOAep~aHHH ~ OT
 
MaCCOBOH CKOpOCTH m gnH Konb

~eBoro KaHana npH P = 0,12 MITa
 
H X1 = 0,3. 1 - Yl.IHTbIBaeT Tonb

KO 3~~eKT YHoca ~HgKOCTH B ra

SOBbIM nOTOK, 2 - Yl.IHTblBaeT ;~
 

TonbKO 3~eKT TpeHHH, 3 - Yl.IH

TWBaeT COBMeCTHoe BnHHHHe 060
 f.. A' HX 3~eKToB, 4 H 5 - paCl.IeTW !
 
COOTBeTCTBeHHO no rOMoreHHoH
 
MogenH H COOTHOllieHHID 3HBH /1/,


J 
120&Of.IJ m, Kr'/II~·(·f 

~H~PW 6e3 lliTpHxa H co lliTpHXOM 
OTHOCHTCH COOTBeTCTBeHHO K ro
pH30HTanbHOH H BepTHKanbHOH 

I 
opHeHTa~HH. 

AnR rop~30HaTnbHO~, TaK ~ AnR BepT~KanbHO~ op~eHTa~~~. BMeCTe 
c TeM AnR KaHanOB Konb~eBoro ce4eH~R B ~HTepBanem<40 Kr·M-2·c-l 

3$$eKT TpeH~R AOBonbHO 3Ha4~TeneH, 4TO oco6eHHO xapaKTepHO AnR 
rop~30HTanbHO op~eHT~pOBaHHoro KaHana. CneAyeT OTMeT~Tb~ 4TO 
AnR BepT~KanbH~X KaHanOB o~eHK~ MorYT HOC~Tb n~Wb Ka4eCTBeHH~~ 
xapaKTep, 4TO CBR3aHO c B03MO~HO~ HeKoppeKTHOCTb~ np~MeHeH~R 

Bblpa~eH~R /13/ npa m < 80+100 Kr.M-2·c-1 
. 

Ha p~c.3 B Ka4eCTBe np~Mepa nOKa3aHO, KaK OTpa~aeTCR Ha ~c-
T~HHOM o6beMHoM napocoAep~aH~~ ~ ~3MeHeH~e Ben~4~H k ~ N B 3a
B~C~MOCT~ OT MaccoBo~ CKOpOCT~ m. TaK, np~ k = 1 ~ N = O, xor> 
Aa BC~ ~~AKOCTb YHOC~TCR B ra30Boe RAPO ~ TpeH~eM MO~HO npe
He6pe4b, AnR 3aB~C~MOCT~ 4J(x 1) m> 100 Aon~Ha 6blTb cripae ennnaa 

rOMoreHHaR MOAenb, nOCKonbKY COOTHoweH~e /10/ npe06pa3yeTcR 

1 -xi .., 1 O ~ m ~ O, T.e. KorAaK B~AY 4J =[1+ -- -p-]-. np~ k= N
 
xl p'
 

060~M~ 3$$eKTaM~ MO~HO npeHe6pe4b, Ben~4~Ha ~ CBOA~TCR K 3Ha
4eH~~,onpeAenReMOMY no /1/.Ha p~c.3 3T~ npeAenbH~e cny4a~ ~ npo
Me*YT04H~e COC~ORH~R MemAY H~M~ oTpa~ae~ Kp~BaR 1. i 

B cny4ae OTCYTCTB~R YHoca ~~AKOCT~ B ra30Boe RAPo /k = 0/ 
3$$eKT TpeH~R np~BOA~T K YMeHbweH~~ Ben~4~Hbl ~, nonY4eHHO~ )

2 1 no $opMyne /1/, 4TO ~nn~cTp~PY~T Kp~B~e 2 ~ • TaK, CH~~eH~e2.c-1
MaccoBo~ CKOpOCT~ B A~ana30He 40 < m < 100 Kr·M- xapaKTe, H
p~3yeTcR cna6blM Bn~RH~eM 3$$eKTa TpeH~R Ha Ben~4~HY· OAHaKo ~t. 
np~ m < 40 Kr·M-2·c-1 3TO Bn~RH~e npORBnReTCR y*e cy~ecTBeHHO. 

06~ee Bn~RH~e 3$$eKTOB YHoca *~AKOCT~ ~ TpeH~R Ha Ben~4~HY 

3
1

~xapaKTep~3Y~T Kp~B~e 3 ~ • 

10
 

nonY4eHH~e ~ npOKOMeHT~pOBaHH~e B~we COOTHoweH~R AnR onpe
AeneH~R ~CT~HHoro 06beMHoro napOCOAep*áH~R n03BDnR~T npoaHa
n~3~pOBaTb Bn~RHHe 3$$eKTOB TP:H~R ~ YHoca ~~AKO~r B ra30Bbl~ 
nOTOK B 3aB~C~MOCT~ OT MaCCOBO~ CKOpOCT~ AnR pa3n~~Hblx A~ana

30HOB Ben~4~H~ Xl. OAHaKO 3T~ COOTHoweH~R He BcerAa YA06H~ 

AnR npaKT~4eCKoro np~MeHeH~R. B CBR3~ c 3T~M 6blna pa3pa6oTaHa 
~H~eHepHaR MeTOA~Ka, CYTb KOTOPO~ 3aKn~4aeTCR B cneAy~~eM. 

Ha OCHOBe 3áB~C~MOCTe~, nony4eHHblx no $opMyne /10/ c ~cnonb30
BaH~eM /5/, /13/ ~ /19/ AnR A~ana30HOB xl ~ 0,4 ~ xl > 0,4, 

'I 

. O,S I 

0,6 

0,4 

0,2 

o 0,2 1),4 11,5 ,o a;O 9,2 /},6 48 

a-r 
• - 8
0-·9 

"I#- I I ,,- 10 'i I 

o - fI 
'I - 12 
x -IS 

a 

==-= :b 

PHc.4. 3aBHCHMOCTH BenHqHHW ~ OT MaCCOBoro pacxogHoro 
napo conepxanna Xl npn p. = O, 12 MIla H p aannansrx MaCCOBblX 
CKOPOCTHX m gnH KaHanOB rcpyr-nor'o CeqeHHH / a/ H xorrsue-: 
Boro Cel.leHHH /6/. 1,2,3,4,5 - cooTBeTcTByroT m= 200,
 
100, 60, 40 H 20 Kr o M-2 c -1; 6 - pacxe-r no ypaBHeHHID
o 

/1/; 7 - 3KcnepHMeHTanbHble gaHHble gnH BepTHKanbHoH TPY
2.c-1 ;6bl/S/ npn m=. 6~12 Kr oM- 8 H 9 - axcnepaxen'r-arrs-: 

Hwe ~aHHwe gnH ropH30HTanbHoro KaHana Konb~eBoro ceqe
HHH 2/ npn m = 109,5 H 35,5 Kr· M-2. c -1; 10, 11 H 12 
sxcnepaaen-r-arrsnsre gaHHble gnH aep r axam-nsrx KaHanOB xorrs-: 
ueno ro c.el.leHHH /1/ npn m = 160, 100 H 8 Kr· M-2. c -1; 

13 - '3KcnepHMeHTanbHble rramrsre HaCTOH~eH paõoru gnH ro
paaon'r arrsnor-o xaaana xorn.neaor-o CeqeHH7I npn m= 
= 20,2 Kr·M-2·c-1 ; 14 - p acve r no ~opMyne i20/. 

11 



no MeTOAY Ha~MeHbW~X KBaApaTOB 6~n~ nOCTpoeH~ 06~~e Kp~B~e 

q;(x 1) m • B Ka4eCTBe np~Mepa r axaa Kp~Bafl Anfl m=35 Kr. M-2. c-l 

nOKa3aHa Ha p~c. 1 /n03~~~fI 4/. 
ConOCTaBneH~e pe~ynbTaToB paC4eTa q;(x 1) m Ha OCHOBe npeAfia

raeMO~ MeTOA~K~ c 3Kcnep~MeHTanbH~M~ AaHH~M~ npeACTaBneHO 
Ha p~c. 4. Ha pnc . 4a noxaaaau oeayne raru Afifl TPy6 B A~ana30He 
MaCCOBblX cxooocreã OT 20 AO 200 Kr'M-2.c-1 . ~13 3TO~ 4aCT~ p~ J I 
CYHKa B~AHO, 4TO Ãl>J.1 ~3MeHeH~~ MaccoBo~ c KOPOCT~ B YKa ae HHblX , 
npaAenax paC4eTH~e 3aB~CJ.1MOCT~ pacnonara~TCfI Me~AY Kp~BO~ Anfl ... 
rOMoreHH00 MOAen~ ~ Kp~BO~, nonY4eHHo~ no ypaBHeH~~ /1/. CpaB I 

H~TenbHO Man04~cneHH~e 3Kcnep~MeHTanbH~e AaHH~e ~3/31 XOPOWO I
I 

cornaCY~TCfI c paC4eTOM no /1~ KaK np~ H~3K~X, TaK ~ np~ B~CO

K~X paCXOAH~X MaCCOB~X napocOAep~aH~flX xl' B npeAenax np~HfI

T~X npeAnoc~nOK BnJ.1f1H~e op~eHTa~~~ KaHana npaKTJ.14eCK~ He OTpa
xaetcs Ha 3aB~C~MOCTflX q;(x 1) nr 

Pe3ynbTaT~ paC4eTOB Anfl KaHanOB Konb~eBoro ce4eH~fI B A~ana
30He MaCCOBblX cxopoc r eã 20+200 Kr'M -2. c-I noxaaauu Ha pac • 46, 
Ha KOTOPOM AaHO TaK~e conOCTaBneH~e c 3Kcnep~MeH~nbH~M~ AaH
HbIM~ ~3 11.21. np~ OTHOC~TenbHO õonsun-x MaCCOBblX CKOPOCTflX 
m;:;100 Kr'M -2. C-1 Ha6n~AaeTCfI xopowee cornacoaaaae c paC4eTOM 
no rOMoreHHO~ MOAen~, KaK 3TO xapaKTepHo ~ Anfl Tpy6. OAHaKO 
npJ.1 cpaBH~TenbHO H~3K~X MaCCOB~X CKOPOCTflX m ~20 Kr'M-2·c-1 

Ben~4~Hbl q; 3aMeTHO MeHbwe cOOTBeTCTBY~~~X 3Ha4eH~~ Afifl Tpy6, 
4TO CBfl3aHO c paCCMOTpeHH~M B~we Bn~flH~eM 3~~eKTa TpeH~fI. 

B CBO~ 04epeAb K03~~~~~eHT~ CKonb~eH~fI ~a3 Anfl Konb~eB~x KaHa
nOB 3aMeTHO 60nbwe TaKOBblX Anfl Tpy6 np~ np04~x paBH~X ycnoB~

ax , TeK, npa xl= 0,5, m = 20 Kr'M-2'c-1 ~ p = 0,12 Mna 3Ta 
pa3H~~a Mo~eT AOCTJ.1raTb 30%. CpaBHeH~e 3Kcnep~MeHTanbH~X AaH
HblX Anfl m = 35,5+ 160 Kr· M-2. c -1 c pac4eTaM~ cB~AeTenbcTBye~ 
06 ~x xopoweM cornac~~ - MaKC~ManbH~e paCXO~AeH~fI He npeB~
wa~T 8en~4~H~ ±/5+~0/%. np~ Macc~B~x CKOPOCTflX H~~e Ben~4~H~ 

1m = ~O Kr· M-2. c- Bn~flH~e op~eHTa~~~ xoru.ueaax KaHanoB MO>l<eT
 
Bblpa>l<aTbCR B TOM, 4TO COOTBeTcTBy~~~e 3Ha4eH~fI Anfl rop~30H


TanbHO~ op~eHTa~~~ oacnonar-aor ca Ha 2+'4% H~~e, 4eM AJ1f1 aepru

KanbHO~ op~eHTa~~~. np~4~H~ 3Toro paCCMaTp~Ban~Cb B~we. I
 

H3-3a OTCYTCTB~fI B n~TepaType 3Kcnep~MeHTanbH~X AaHH~X AfiR I 
rop~30HTanbH~X KaHanOB Konb~eBoro ce4eH~fI npJ.1 OTHOC~TenbHO 

H~3~~X MaCCOB~X CKOpOCTRX AByx~a3Horo ren~fI /oKono J 
20 Kr·M-2· c-l/ HaM~ 6~n~ npOBeAeH~ 3Kcnep~MeHTanbH~e ~ccneAO t", I 
BaH~fI c nOMO~b~ B~COK04aCTOTHoro AaT4~Ka ,aHanor~4Horo on~caH

HOMY'B / 2 / , co cneAY~~~M~ napaMeTpaM~: AJ1~Ha ~3Mep~TenbHoro	 ~ f . 
\.lY4a.CTKa 80 MM, A~aMeTpbl a aeun-ero ~ BHYTpeHHero 3neKTpOAOB co 1

OTBeTCTBeHHO 13 ~ 11 MM, pa604afl 4aCTOTa OKono 215 Mr~. 3Kcne
p~MeHTanbHble AaHH~e Anfl m == 20,2 xr : M-2. c -1 XopOWO co rnecyor

)
CfI c paC4eTOM Anfl m = 20 Kr·M-2·c-1 /Kp~BaR 5/, a TaK~e c 3a
B~C~MOCTb~ 

l-Xl p" 4/7 71' 117 -1
q; = [ I + ( -) (_) ] , /20/

X o' 71" 

/ 101 nonY4eHHO~ B Ha OCHOBe ypaBHeH~~ coxpaHeH~R ~Mnynbca AfiR 
Ka~Ao~ ~a3'b1 paccnoeHHblX AByx<tla3Hblx nOTOKOB B «onsueeux KaHa
nax. 

AnnpOKc~M~py~~~e COOTHoweH~R pa3pa60TaHHO~ ~H~eHepHO~ MeTO
A~K~ oacuer a 3aB~C~MOCTe~ q;(x l)m Anfl r enua np~ p I:::S O, 12-:-0, 13 Mna 
~Me~T B~A 

l-Xl "l-y-l
q; = [ I + -- (-p_)
 

Xl p'
 

rne y = O npn m ~ 200 
y = 0,457· m-o. 18 

Kpyrnoro ce4eH~fI ~ 

y = O, 
Y = 3, 4;3. 1O6 • m-s .82, 

l •88 Y = 155,6. m- , 
y = 1, O, m -0.26, 

Afifl KaHanOB Konb~eBoro 

] /21/ 

Kr·M-2.c-1 , 

np~ 10.5 m ~ 200 Kr·M-2.c-1 AfiR KaHanOB 

m ~ 2OO K r • M -2. c -1 

Kr oM-2'c-1100 < m < 200 
4O <m <1OO K r • M -2. c -1 
2O ~ m < 4O K r . M -2. c -1 

ce4eH~R. 

MaKc~ManbH~e pacxo~AeH~fI B pac4eTe Ben~4~H q; c nOMo~b~ co
OTHoweH~fI 121/ He npeaaurao r 30 OTHOC~TenbHO BbI4~cneH~~ Ha oc
HOBe npeAno~eHHO~ MeTOA~~~. 

Oó03HA4EHH}l 

q;- ~CT~HHoe 06beMHoe napocOAep~aH~e; Xl - MaCCOBoe pacxOAHoe 
napocOAep~aH~e; Xs - MaCCOBaR AonR ~~AKOCT~ B ra30BOM nOTOKe 
no OTHoweH~~ KO Bce~ Macce CMec~; X2 = 1 - Xl - x 3 - MaCCOBaR 

Aonfl ~~AKOCT~ B. nOToKe; k 
X3 

- AonR ~~AKOCT~ B ra30BOM 
X2 + x3 

nOTOKe no OTHoweH~~ KO Bce~ Aone ~~AKOCT~; p - nnOTHOCTb,
 
Kr/M S ; ~ - A~HaM~4eCKafl Bfl3KOCTb, na·c; a - K03$<P~~~eHT no

BepXHOCTHorO'HaTfI~eH~fI, H'M-1; m - MaCCOBaR CKOpOCTb,
 
Kr·M-2.c-1;" p - naaneuae , na; &> - 6e3pa3MepHbl~ nepenan AaB

neH~R; ( - K03$$~~~eHT TpeH~R; u - cpeAHflR CKOpOCTb, M.c-1;
 

W- MexaH~4eCKaR 3Hep'r~R A~CC~na~~J.1 /nnOTHOCTb nOTOKa/,
 
BT" M-2; z - napanerp naneeBa-<J>~n~nnoB~4a; E - K~HeT~4eCKaR
 
3Hepr~R /nnoTHocTb nOToKa/~ BT'M -2; r - KacaTenbHoe HanpR

12
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I 

>Ke H1-1 e , H·M-2; N - oak rop TpeHI-1f1; L - Anl-1Ha, M; S - cMo4eHHbl1ll 
HET	 nH npOEEnOB B BAmEA EHEnHOTEKE?nepnae'rp , M; A - nnouians Ce4eHI-1f1, M2 ; u=u"/u' - K03epepl-1~l-1eHT 

B~	 Mo~eTe nonyqHTb no nOqTe nepeqHCneHHwe HHme KHHPH,CKOnb>KeHI-1f1; I-1HAeKC~: I 1-1 I - OTHOCflTCfI K HaC~[4eHH~M >KI-1AKOCTI-1 
ecnH	 OHH He ~NnH saKa9aHW paHee.1-1 napy, AI( - .AI-1CnepCHo-Konb~eBolll, p - paccnoeauua , AB - ABYX

epa3H~1Il, i - OTHOCI-1TCfl K Me>Kepa3Holll rpaHI-1~e, ~ - 3KBI-1BaneHTH~1Il,
 

W - CTeHKa.
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llepeBoA O.C.BnHorpagoBoH 

Ko Gym Sek, Mamedov I.S. ,Filippov Yu.P. 
Mass Flow Rate Influence on Void Fraction 
of Two-Phase Helium Flow 

P8-87-505 

Based on the minimum entropy production principle an 
analysis of mass flow rate influence on void fraction of 
two-phase adiabatic flows is made. The friction factor 
role and fraction of liquid entrained into vapour steam 
ones are demonstrated. The results of helium two-phase 
flow calculations as well as the comparison with analogous 
reference data are presented. The engineering calculation 
technique for void fraction of helium two-phase flows is 
suggested. 

The investigation has been performed at the Departraent 
of New Acceleration Methods, JINR. 
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