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rV~aBnHqeCKOe COr.p01'HBneHHe rOpH30H1'anbH~ KaHanOB npH ~BH*eHv.H 

B HHX KpHOC1'a1'HpYIDmerO ~Byx~a3HOrO n01'OKa renHH OKa3~Bae1' C~eC1'BeH­

HOe BnHHHHe na renncsue peiiU1l1:bI np01'IL'KeHHhIX CEepxnpOBO,IJ,rul.\11X: :l.arHH1'HbIX 

Cl1C1'eM [~]. .l1HqJop~I8l.:,}!.H 06 3KCI!epl1MeH1'8J1bH~lX ,Il,allHbIX H paC4e1'HhIX COO1'­

aoueaaax ,[I,MI r-opaaouraa bHblX rpyo ripa pa3JlHtfrihIX pasaepax H per.U1MHhIX 

napaverpax nayxçaaucro r:CTOKa remm npencraanena :3 [~,~,'i,5J. 
Cxe.nye-r OTMeTI1T~, 41'0 no pR.,IlY npWUtH 3TH ,;J,aI-lH1:78 ae Y,ll,OBJI8TBOpn­

T8JThHO cororacyorca M8g,ny COÓOÜ. Tan, npz npovzx pasaax YCJIOsasx rY1,Il,paB­

.1l1treeKHe conporasneaaa H3 [~J il [~J pa;:,,,u:t.lll101'CR Há. BeJU1t.ll1HY oxo.no 
50%, 41'0 MO:1\eT 6hI1'b CBfi31.1HO c pa:JHbiMI1 MaCCOBhl1m l:!\OpOCTRMl1 Vi, cneno­
BaTeJIbHO, c pa3Hbí1:11 CTPYKTyp~.::t !:,By:q,U::JHb:X nc \l.. 1\013, npa K01'Opb:X nc ny­

tieHbl COO1'Be1'C1'ByKllUl1e ;Je3ynb'1'a.'l'L.• :\pOMe rcrc , [5J KOCBeHHO cr pauaer­
CE BJU1R.Hl1e MaCCOBOr1 Cl\GpOCTH H'= r",:..n~J', ',rW;j1 r.OC COnpOTl1bJ18Hl1e ropH30H· 

Ta.1bHl:JX rpyõ npa 1'e-reHl1l1 ,.1EY:(~~~JdQrO fuJlM, :W1'fi ,[I,JIIl .:Lp1'HKaJlbHblX lm­

uanos npa ,iO,Il,06HbIX YC.lüBHHX [t:. ':"~ ncpeuan )~o.BJWW1íl aa C4e r
.' rpeana cy­

;: ";CTBeHHO 3a3l1Cl11' 01' :.~C(;OBo,i CKOpOC1'H. 

~enb HaC1'Ofll.!!eá pa6C'I'~ cOL';' 1011' D o!(CnOpUMdll'ro.JIbllOM Hccne,r:r,OBaHl1l1 

3JIWiHID1 MaCCGBoÇI Cl\OpOCT\of :1CTúKa ,r:r,8YX~U:3HQI'O I'E,Ulllil Ha rY!ApaBJIYNeCKOe r.... 
conpOTHBJIeHl1e rop1130H1'3..J1!-JHbi:;( TPYO, B COllOC'l'01lJLelun1 nOJrytI8HHhIX .LLamihrX c 

ill.:eiO~HMl1Cíl pe3YJILTaTaMl1 .ú.Pyrxx aSTopOD H 

ll!eHIDi. 

uKCnepl1MeH1'aJlbHI:J.l xaaan npenc TllDJIJIJI 

'I.:.:.:xI8HIOT ~ 5,03:<0,21 !.::.~ A·JB1HO~1 .2500 MI,I, 

ncc s aa ~3Mepl11'eJIbHblli yvac r ox 11 no 200 MM 

pU:JpUÓ01'K8 paC4eTHbI;( COOTHO­

cocos Tpyciy 113 CTam1 .. 

H::l!WTOPO~ .2000 MM npnxonz­
lia yt.laC'rKIi I'H,Ll.pO,Il,tlHaMl14eC­

lwá cTa6Hn113a.LJ,HH, m:nC."!iieHHbIe ,::J,O H nocnc r1.IM~pr1'I'eJlbHOrO Y4aC'l'Ka. dKc.:­

nepHMeH1'a.1bHbM C1'eH,!j, í1 MeTO;:I.IIKa npCnO,l1.011UJl :l!Wl1L'{)HM8H1'OB onacaas B 

[" ,8J. Tennosoa per.\HM 11 ,il,aBJleH118 P D!ldHpllJIr1C b Tl1I1l1t.iHbiMH ~JIR npOTJUKeH 

HEX caepxnpcaonauurx M1l['Ht11'HbL'{ Cl1'çTCM [IJ], r . IJ. y,n,CJIbHhM rennouoa no_li 
1'OK cy z O, a BeJIl1t!HHa P'Z I ,~·lOo I1u. JJ 1(T\'lIH"l'lllJ l1::JMOpl11'OJIbIU'lr-<: npH6o­

pOB Hcnonb3üBanHCb npeoôpaao aarena ,[I,UllnOIlJ1Jl ;UI44lJ{)nW~W1JlIl!lOrU 't'una 

"Carrlfl1p-22''[9] c r:pe,L!.e,12":.!11 u~ ,25 xlla , O+I,w l<lla li UJrIu ,v I(jln. ".al«,;U­
~~aJIbHbje nor-peunrocra B cr:pe,IJ,eneHl1H acmPHUl I'W~"'IlIIJIHl~I"'lll'1I) l:OllpO'l'UDJIU­

Hl1fl fj' P 11 paCXO,IJ,Horo :.~C:CODor'o napoconopxannrr (U'fIIU('IITUJll.1IUr\ OII'1'IlJII," 

rum) X COC1'aBJIíl.ll1 CÚO'l bCTc.:'l' belUiQ 2 li :;,~. ....IlWlUWIH ~1I.l.\:('llIIU~t 1..1(\J~Jl)c.:'L' \1 

H3MeHílJIl1Cb B npeneaax ·ill+JOu KI" M-2c- l • lltMy4ol111LIO (JUJYJI1>'I'U'l'L1 oóp1l6u­

2 

TBBaJIHCb no Me1'o~Ke [10J B BHAe 3aBI1Cl1MOCTeH OTHOCHTeJIbHOrO nepen~a 
)J.aBJIeHIDI A P= ("PacP-A p')/(s P"- /. P') 01' cpenaea OTHOCl1TeJIbHOH 

aHTaJIbnHl1 )J.Byx<pa3Horo ncroxa X & (i"-i')/(i"-i') ,r)J.e Al}tp , 
, • • II • I

P
u 

fj ,Â P H 191" l ,l - COOTBe1'CTBeHHo nepenana )J.aBJIeHWl H 

aHTaJIbnHH, OTHOC~HecR K )J.Byx<pa3HOM,Y nOTOKY, HaCb~eHHUM rtapy H *~KOC­

1'K. 

ÔKCnepHMeHTB npOBO)J.HJII1Cb npH MaCCOBBX CKO~OCTílX n7 = 44, 52, 6~.
 

83, 92, .114, 126, 148, 192, 245 l1 300 Kr'M-
2c-

• )J.JrR KWIi,lJ.OH 3aBl1CH­

MOCTH ~ P(x) npa m == tOlui 6bIJIO nonyxeao ae xeaee 60+70 oxcnepa-

MeHTaJIbHBX 3Ha~eHHH. TaKHM 06pa30M, Bcer,o 6~no nOJIyqeHO OKono 700
 

3KCnepl1M8HTanbHblK TOqeK.
 

Ha pHc.l npHBe)J.eH~ nonyqeHH~e Ha ocHoBe 3KcnepRMeHToB annpoKcH­

MHpYIDm11e 3aBHcRMOCT11 *) ~JIR Tpex xapaKTepHb~ MaCCOBBX CKopocTeH ­

/5O!2(,/90!2/H/I90!2/Kr'M- c-I, KOTopHe ~enílT nOJIe aToro pHCYHKa Ha qe­
-2 -1 -2 -1 

Tblpe )J.Hana30Ha. TaK, ripa !TI. 50 Kr· M C 11 m» 190 xr- M C 113Me­

aeaae MaCCOBOH CKOpOCTH ae BJIWleT aa BM 3aBHcRMoc1'eij '" p (x, m) 
X:OTR paccaarpaaaeaae xapaxrepaceaxa A P (%, m = 50) l1 AP (ot ,111= 190) 

cymecTBeHHo OTJIH1lalOTCR .n.Pyr 01' ,n.pyra 11 3a13l1CRT 01' BeJIrWibI m , h )J.l1a­

na30H8X 50 ~ ar ~ 90 KI'"M-2c-1 H 90 ~ 111 ~ 190 Kr'M- c-I Bapb~Ba­
HHe MaCCOBoA CKOpOCTbD npHBOAHT K H3MeHeH~ B~a 3aBHCRMOCTeA AP(x) , 
K~op~e npHHl1M8J01' n~MeJKYTOq}iYIO <POPMY ~rr..;J:f' xapaKTepH!>IMl1 Kpl1BbIM11 

",p (X, 111 = 50), A P (X, m ; 90) H AP (:x ,m = 190). B llaCTHOCTH, 

nOB~eHHe MaccoBoH CKOpOCTH OT 50 ~o 90 Kr'M-
2c-1 

npl1BO)J.HT K HeKOTO­

pOM,Y POCTY r~aBJIHqeCKOrO COnpoTl1BJIeHWl B )J.l1ana30He 0,1 ~ ~ ~ 0,5. 

O,IJ,HaKo B )J.Hana30He 0,5 ~ ~ ~ I 3aMeTHO CHl1*eHHe OTHOCMTeJIbHOrO nepe­

na.n,a. ,lJ,aBJIeHWl .4 P c YBeJIH1leHHeM BeJIHql1H~ In B rex me npenenax , )J,aJIb­
2c-1

HeiwHA pOCT MaCCOBoA CK~OCTH 01' 90 )J.o 190 Kr'M- npHBO)J.HT K CY­

lItecTB8HHOMY nossaueaao 4P B :u.Hana30H8 O L x ..r::: O ,4 H COOTBeTCTB~e­

MY 3llM8THoM,Y CHl1*eH~ BeJIHtlHHbI ~ p B l1H1'epBaJIe 0,4 " x i. 0,9. 

CymecTBOBaH11e qeTblpex )J.Hana30HoB no MaCCOBUM OKOpOCTRM CBíl3a.H0 . 

nepecTpoAKO~ CTPYKTYP~ )J.Byx<pa3Horo nOTOKa reJIHJ1 npH 113MeHeHl1H BeJIH­

KHU n7. ôTO HJIJIDCTp~81' pHc.2, Ha.KOTopOM npl1B8)J.8Ha KapTa pe~RMOB 

D~OHRR ,lJ,Byx<pa3Horo renKR )J.JIR rOpl130HTanbHoro Ka.Hana )J.HaM8TpOM 5,76 MM 
~ • lia aTOM pHcyHKe nyHKTapHNMH JIHHKaMH nOKa3aHN npoQecc~ YBen~eHRfl 
OJm~HKbt X. npl1 OTMeqeHHb~ BblIIIe nOCTORHIibIX MaCCOBbIK CKOpOCTRX: 50, 90 

190 nr-l.,t2c-1•
 
2c-1
Tal(, npH mi50 Kr'M- 11 O ~ % ~ 1 cTpyKTypa nOTORa npaKTWle­

Im MO MOHJlerC.f1 11 OCTaeTCR 6JII13KOt\ K paCCJIOeHHOMY rJIBJJ,KoM,Y pe>KHMy Te­

'-;TH DnDHCRMOCTH nocTpoeHH Ha ocHOBe COOTHowéHHIl (2), KOTopoe KOM­

MDHTapyOTCSl HroKe; 3KCnepHMeHTaJIbHbre TOqKH He noKa3aHbI , qT06~ ae 

noporpymaTb Pl1CYHOK. 

,.. . 
'3 IOf3'he.alide'UHL.4a RHC'm'fJ1'I 

I' !ll1tflHhU Ur.CJreIl0E!fmI 
~ 

6~EJng,.lCTE;H A 
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P11Co I. 3aB11CHMOCT11 OTHOC11TenbHoro nepen~a ~aBneHHR ~p OT 
OTHOC11TenbHoa 3HTanbn1111 X np11 pa3n11'1HhIX MacçOBhIX CKO­

pOCTHX m o I - m' 50 xr- M-2c-I, P ::: 1,3· 105 IIa; 
02 - m ::: 90 Kr oM-2c-1 , P ::: 1,3 105 lIa; 3 -n1.)I90 KroM-2 

5 
010c-I, P ::: 1,3 na; 4 - no ::EaBHemno (4) 113 [5J C OT­

KnOHeH11eM ±30% np11 P ::: 1,3 0 10 Ila; 5 - ~aH~ble [3], 
m « 24+50 KroM--=c-1 P ::: 1,2010 

5 lIa; 6 ~aHHble [3],
-2 - í P 5m « 65+130 Kr·M c , ::: I,~·IO Ila , 

~eHHHo AHanH3 TaKHX pe*HMOB Ha OCHoBe ypaBHe~ KMnynbca ~nH K~OH 

~a3bl npHBe~eH B [1IJ~ r~e ~nH pac~eTa r~aBnK4eCKOrO conpoTHBneHHH 
Tpy6 np11 P= 1,25-10 lIa nonyqeHo COOTHoweHHe 

.AP. 9,5-/0-2. [(J+3~o.S:L)%-JJ , (I) 

xopowo cornaCYID~eeCH c 3KCnepHMeHTanbHblMH ~aHHblMH ~nH renHH np11 Mac­
COBhIX CKOpOCTHX oKono 50 Kr oM-2c-I• 

YBen~eHHe MaCCOBOH CKOpOCTH B ~ana30He 50 4 ~ 4 90 Kr·M-2c-I 

npHBo~T npH O,05 i: x: k 0.8 K B03HHKHOBeHHIO paaaarcro sonaosoro 
paccnoeHHoro pe~HMa Te~eHHH, nepexo~ero B npepNB11CT~ npH Ben~HHax 

90 Kr oM-2c-I•~ OKono ~bHeHwe~ YBen~eHHD ~CCOBOH CKOpOCTH B 
~Hana30He 90 c In ~ 190 Kr oM-

2c-I npa 0,05 .4 z. I: 0,8 cooTBeTcTBY­
eT npeo6~~~~aH npepblBHCTaH CTpYKTypa ~BYX~3Horo nOTOKa. TaKaH nepe­
cTpoHKa CTPYKTYPN ~yx~a3Horo nOTOKa renHH npHBo~11T K cooTBeTcTB~e-
J4Y H3MeHeHHIO BH,IJ.a 3aBHCHMOCTH .4 P (2:) sa pHC. I AJIH OTlrfeQeHH1IIX 

~80KOB YSOCOBHX oaopooTeI ~, 

4 

KapTa pe*HMOB Te~eHHH ~Byx~a3HOrO renHH B rOp1130HTanb­
HOH Tpy6e [8J npa P ~ 1,3· 105 nao VI 11 V'" - npasenea­
Hble CKOpOCT11 COOTBeTCTBeHHo *H,IJ.KOCTH 11 napa, WTpHXOBb~H 

0603Ha~eHbl nHHHH 113MeHeHHH OTHOC11TenbHoa 3HTanbn11H np11 
m = 50, 90 H 190 Kr·M-2c-I• 

HaKOHe4, npa !Tl.).I90 Kr·M-2c- I CTpYKTypa nOTOKa CTaJiOBHTCH C5nH3­

Koa K 3MYnbCHOHHOH H npaKTK4eCKH He H3MeHHeTCH npH YBen~eHHH MaCCO· 
BOH CKOpOCTH, ~TO COnpàBO~aeTCH COXpaHeH11eM B~a 3aBHCHMOCTH ÃJb(X) • 

~H nonyqeHHH paC~eTHhIX COOTHOWeHHH r~aBn~eCKHX COnpOT11BneHHA 
npa xapaxrepaax pe*HMax Te~eHWi ~BYX~3HOrO nOTOKa B npmnume M01KHO 
BOCnOnb30BaTbCH ypaBHeHHHMH KMnynbca ~nH K~OH 113 ~3. O~HaKO, KaK 
nOKa3aHO B [IIJ, ~~e ~nH CpaBHHTenbHO npOCTOrO cnyqaH rn~KOrO pac­
CnOeHHOrO pe*HMa Te~eHHH Heo6xo~HMO np'HMeHHTb ~11CneHHNe MeTO~. B CBR­
3H C 3THM paC~eTHble COOTHOWeHWi ~nH 11CCne~OBaHHOrO ~11ana30Ha pe*HMHhIX 
napaMeTpOB nOTOKOB renRR C5blnH nony~eHbl 3MnapH~eCKHM nyTeM. 

3a OCHOBY 6blnO npHHHTO npe~nO*eHHOe B [2] ypaBHeH11e 

6. p ::: .AX
Q e. ex+ B ::t ç , (2) 

rne JI ,8 , a. ,I H C - 1<03<pp114HeHTbl, 3aB11c~11e 'OT MO,lJ,H(lJm..uq>OBaHHO­

ro ~11cna {flpy~a h* -7~ HnH MaCCOBOH CKOpOCT11 m. ~AeCb J" , I 
H J nnOTHOCT11· HacbIlUeHHhIX *H,IJ.KOCT11 11 napa , 9 .: YCKopeHHe caoõonaoro 
n~eHl1H, ~ - K03<IxPKqHeHT nOBepxHOCTHoro HaTH*eHHHo K03~H4HeHTN B 
ypaBHeH1111 (2) C5blnH onpe~eneHN MeTO~OM HaHMeHbillHX KB~aTOB npH o6pa­

5 



60TKe nOJIyt.leHHbIX 31{Cnepi1MeHTaJIbHbDC ,n,aHHbIX ,n,JlR nz = 44, 52 I 63, 83, 
2c-192, 114, 126, 148, r92, "245, 300 Kr·M- . 
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PHC. 3.	 3aBHCHMOCTH Koa!WJID.\HeHToB A , fj , a ,~ H C B ypaBHe­

HHH (2) OT MO,n,Hll>H~OB8HHOI'O QHCJIa I1Ipy,n,a Ft...' '; W7' 
(HJIH MaCCOBO~ CKOpOCTH ). 30H~ 1, TI, ill H IY COOTBeTCT­

BYDT paCCJIOeHHOMY pe~ TeqeHHR, 6JIH3KOMY K I'JI~KOMY; 

paCCJIOeHHO~ BOJIHOBOWY; npepNBHCTO~, npepNBHCTO~, 

6nH3KOMY K 3NYJIbCHOHHOWY pe~ TeqeHH,H. 

Ha pHc.3 npe~CTaBneHa aaBHCHMOCTb KO~~eH~B B ypaBHeHH~ (2) 
OT QHCna ~y,n,a. Ha 3TOM pHcyHKe,T8K ae,KaK H Ha pHc.1 H 2, B~eneHN 

qeTblpe 30HN, I'paH~ KOTOpbDC caasaaa c cYDtecTBOBaHHeM xapaxrepaux 
CTPYKTYP ,D.BYX~3HblX nOTOKOS renaa, ti l.lB.CTHOCTH, BeJIl-NHHa FI..~ o,123 
( m lIf 90 KI'.)4-2c- I ) XopOWO cor-nacyerca c nOnOJlteHHeM I'paHHL\bI paanena 
Me~ BOnHOBHMH H npep~BHCTNMH pe~ Ha KapTe pe~OB reqeHRH, no­

KásaHHOA Ma pHc.2. 
~ Y,D.06CTaa paCqeTOB cOOTHOmeHHR ~ KO~H4HeHTOB ypaBHeHHJI 

(2) B 3aBHCHMOCTH OT 'lHcna F'l.. #;D.cTaBneHbl B Ta6nHQe. IlpH 3THX 3Ha­
qeHHJIX KO~H4HeHToB BenKl.lHHN ~(~ a I) OTn~TCJI OT eAHH~ Ha 

BemNHHY. HE! npeBbIIIl~ 1: 0.02. 
BeJlH'OOia I'H,D.paBJIKl.leCKOrO ConpoTHBJIeHHJI Tpy6 npH ABKlKeHHH ~ByxIlJa3­

Hora nOTORa MOJlteT paCCl.lHTNBaTbCJI c nOMO~bD COOTHomeHHH 
'I11Z~ [ - (I"'J" , ) 7 (

JJ P.ff' -f2J'd J +Ap ~-I/J , 3) 
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I 11 
.rne d li t - p.lia.M8Tp li p.mma rpyõu, f li ( - K03~~l1eHTbI r anpa»­
nH4eCKOrO conpOTHBneHliH KaHana npli Te~eHlili B HeM *~KOCTli linli napa c 
MaCCODOW CKOpOCTbIO cxeca /71. no P.aHHblM [2,3,12] Benli~1iHOJ r li f// pe­
HOMeH,IJ.yeTCR paCCqliTOlBaTb no ~PMYne Konb6pYKa li YaMTa, npl1Bep.eHHOW, 
aanpaaep ,	 B [2.,3]. _ 

Cpasaeaae pe3ynb'I'aToB pacvera Benli~HHbI JP no ypasaeaao (2) c 
nonyqeHf.ffilMli 3KCnepliMeHTanbHb~1li P.aHHb~li cB~eTenbcTByeT o TOM, qTO 
MaKCIDdanbHoe OTKnoHeHlie 60nblliliHcTBa (80790%) 3KCnepliMeHTanbHboc TOqeK 
OT cooTBeTcTByro~~ 3aBliCHMOCTe~ He npeBb~eT t10+15%. 3TO Ta~e OTHO­
Cl1TCH li K ,n.pyrliM MaCCOBOIM CKOpOCTSiM, xorcpue ynOMHHYTbI mane , HO He 
HaHeceHH Ha plic.l, qTo6H ero He 3arpoMo~aTb. b npep.en~ 10% HaxOP.liT­
CR pa3H~a B paCqeTax no ypaBHeHliRM (I) li3 [11] li (2) li3 P.aHHO~ pa6o­
T~ p.nH MaccoBo~ CKOpOCTli m ~ 50 Kr·M-2c-1• TIpli 3TOM B p.liana30He 
O ~ % ~ 0,2 pe3ynbTaTOI paCqeTOB no ypaBHeHm0 (2) HeCKonbKO H~e, 

qeM no ypaaaeaao .< I), a B p.liana30He O,2 ~ ~ t. 0,6 COOTBeTCTBeHHO 
HeCKonbKO BHllie.~3p.ecb Ta~e MO~~O 9TMe:liT~1 qTO paCqeTHaR 3aBliCliMOCTb 
(2) npa MaCCOBo11 cxcpocra m»190 xr- M 2c xopouio cor-nacyercs c aHa­
nOrliqfiblMli p.aHHblMli p.nH renY-R li o606maromen aaBliCliMOCTbIO p.nR napoBo~HO~ 

CMeCli npli p.aBneHHHX (14I~196)'I05 TIa, KOTopble npliBep.eHbl B [2J. 
113 liMelOIltMXCH HeMHorO~licneHHbIX nliTepaTypHhOC P.a.HHbIX, CBR3aHHbOC c 

liccnep.OBaHlieM r1ip.paBnli~eCKoro conpOTliBneHliH ropli30HTanhHblX Tpy6 npli 
p.Bli*eHlili B HMX P.Byx~sHoro renHR, npoBep.eM conOCTaaneHlie nonyqeHHbIX 
pesynhTaToB c P.aHHblMli [3,4,5]. 

TaK,	 B [51 npliBep.eHa paCqeTHaH 3aBliCHMOCT~ 
AP~ PKPI,I o,l(I-P/P"p)~ 
~P' =~Sp X ) (4) 

KOTOpaR,nO MHeHHID aBTopOB,onliCHBaeT Bce HMeIDmlieCH 3KCnepliMeHTanhHble 
TOqKli, OTHOC~lieCR K rH,IJ.PaBnH4eCKOMY conpOTliBneHHID Tpy6 npli p.B~eHlili 

P.Byx~sHoro nOTOKa renliH, c OTKnOHeHlieM ±30% HeSaBliCliMO OT oplieHT~lili 
KaHana. 11s COOTHOllieHliR (4) cnep.yeT, qTO Ben~1iHa APgpsaBlicliT TonhKO 
OT napoconepaaaaa x li p.asneHM li ne sasacar OT MaccoEo~ CKOpOCTH 111. 
Op.HaKO 3TO npovasopeuar KaK nonyqeHHbIM HaMl1 P.aHHbIM p.nR ropasoaransaso; 
Tpy6, TaK li pe3ynbTaTfu~ pa60T [6,7] p.nH BepTl1KanbHboc Tpy6. B qaCTHOC­
Tl1, B [6] YKa3NBaeTCH Ha 3aMeTHOe BnHRHl1e MaccoBo~ CKOPOCTli p.Byx~a3­
Hora remm aa BenH4HHy 4 PgCf' • Cnep.yeT oTMeTliTb, qTO xapaxrep arcro 
BnHRHH.R 3aMeTHO saBl1CliT OT oplieHTa41iH l1CCnep.yeMoro KaHana. TaK, p.nR 

rOpl130HTa.JIbHblX KaHanOB CHHlKeHlie MaccoBo~ CKOpOCTli MOlKeT COnpOBO*­
p.aTbcH KaK nOBNilleHl1eM OTHOCliTenbHoro r~aBnHqeCKOrO ConpoTl1BneHRR

ÃP , TaK l1 YMeHhllleHl1eM BenmUilibI li P , qTO aaBl1Cl1T oi' ,1J.l1ana30Ha OT­
HOCHTenbHott 3HTanbnlil1 l1 6OJno npoKoMMeHT~OBaHO Borme. BMecTe c TeM p.na 

BepTl1Ka.JIhHbIX KaHaJIOB aaanor-ausaa npOl..\e,nypa npasonar K B03paCT8l'll1ÍO Be-

JIRTmHH AP [6) BO BceM naanesoae X.. 
·1 

:l
11 

II. Hpove Toro, aanpaaep , B ,IJ,liana30Hax 0,3 k x: ~ 0,7 H
 

i
 O	 c x" 0,5 n~l1 MaCCOBbDC CKOpOCTRX cooTBeTcTBeHHom>I90 Kr.M-2c- I 
\ 

li 11Z.' 50 xr- M-2c- pacxoxneaae nonyqeHHbIX HaMl1 P.aHHbIX c paCqeTa.Mli aai 
OCHOBe 3aBliCl1MOCTl1 (4) npeBNlliaeT YKa3aHHy\o aBTOpaMli [5] BSnM4l1HY ±30%t 

\~
 
H MOlKeT ,IJ,OCTliraTh 50% li 6onee. aTO nnnncrpapyer pac , r, aa KO'l'OpOM Ha­

.aeceau 3aBliCliMOCTb (4), npaseneauaa K Koopp.HHaTaM iP -.% ,l1 Kplisble,
 
xapaKTepli3YIDml1e oTKnOHeHl1e OT 3TOH 3aBliCliMOCTl1 Ha ±30%. To ~e CaMoe 
MO*!iO CKaaaTb, conOCTaBl1B c paCqeTaMli no ypasHeHHIO (4) 3Kcnep~eHTanb­(I! ' HOTe p.aHHble p.nR BepTliKanhHNX TpY~I~~ npa .p.aBneHHRX (1+1,8)'10 lia H
 

; ~ 
MaCCOBbIX CKOpOCTHX 100+400 Kr·M c
 

:!
 
I 113 pa60Tbl [3) MO~O B~enliTb Tpl1 3KCnepHMeHTanbH~e TOQKl1, KOTO­


pOTe c nOMomblO KapTbI pe*HMOB Teq~HHR (81 MO~O OTHeCTli K pgccnoeHHb~
 
pe~liMaM. 3Tl1 ,IJ,aHHble, non~eHHOle npH ~BneHl1l1 oKono 1,2·ro TIa, Macco­
li	 BblX CKOpOCTRX ~4+50 Kr'M-2c-I ,n,nH TPY~~ ,IJ,l1aMeTpOM 18,4 MM l1p.nHHoH 
6000 MM, pacnonar~TcH BOJ1lle HaWHx 3KCnepHMeHTanbHb~ To~eK Ha 30+40%. 
~MeCTe c TeM ~rl1e ,IJ,aHHNe, nonyqeHHNe npli MácCOBbJX CKOpOCTRX 
65+130 Kr'M-2c- ~nR Tpy6bl p.HaMerpoM 11,4 MM li p.nHHoH 3800 MM npl1·

J TOM lKe p.asneHHli, y,n,osneTBopHTenhHO cornaCyDTCH c pe3ynbTaTaMl1 paCQe­
;l Ta aa oCHOBe ypaBHeHHR (2) p.nR BemNHHIJ m::l30 Kr·M-.2c-1. TaKIiM Mac­

COBblM CKOpOCTRM l1 p.aBneHRKM Mo*eT COOTBeTCTBOBaTb npepblBlicT~ peBMM
~ l TeqeHHil. K comneHHIO,6onee p.eTaJIbHOrO aHaJIl13a P.aHHbIX pa60Tbl [3]. npo­ti 

seCTH He yp.aeTCR, T.K. no MaCCOB~ CKOpOCTHM 3KCnepHMeHTanb~e TOqKl1 
He Bb~eneHbl.
 

1~
 
l, TaKHM o6pa30M, MaCCOBaR CKOpOCTb P.ByxWa3Horo nOTOKa renHil OKaSN­
'l 
~ ~	 BaeT c~eCTBeHHoe SnHilHl1e Ha r~aBn~eCKoe COnpOTl1BneHl1e AP~~ ro~ 
'\ pli30HTanhHblX Tpy6, qTO CB.fl3aHO c COOTBeTCTBy!oLl{liM l13MeHeHl1eM CTPYKTypbl 
, ;. 

li npOWlineH CKopOCTeH nOTOKa. TIpl1 ycnoBHHX, 6nl13KHM K ~lia6aTH~, p.aB­
5'1 neHlili oxono 1,3· 10 TIa, MaCCOBblX pacxo~ napocop.ep1KB.HWDe O • % "' I


It 
! li MaCCOBbOC CKOpOCTRX 40 c m. <300 Kr'M- c-I Ben~l1Hbt A Pw MorYT
 

,~. 
pacc~liT~BaThcR c nOMOLl{blO COOTHomeHHA (2), (3) li Ta6n~.
 

l} 
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CemOHHH C.IO., <I>liJlHnnOB IO.TI. PS-S6-489 
BJlHHHHe MaCCOBOH CKOpOCTli nOTOKa p;Byx~a3Horo 

renHH Ha rliApaBnHqeCKOe corrpOTliBJleHHe 
ropH30HTanbHh~ TPYÕ 

Ha OCHOBe sxcne paxea'ranexsrx ucc.nenoaannã rrOKa3aHO BnHHHHe 
MaCCOBOH CKOpOCTH Ha rHp;paBnHqeCKOe conpOTHBneHHe ropH30H­
TanbHb~ TPYÕ npH AB~eHHH B HHX AByx~a3Horo rrOTOKa renHH.AnH 
paCqeTa rliApaBnHqeCKOrO corrpOTHBneHHH rrpegno~eHo paCq~THOe 

COOTHomeHHe AnH p;aBneHHH OKOJlO 1, J.' I 05TIa, MaCCOBb~ pacxormsrx 
rrapoconepxauaã 0-:- 1, MaCCOBblX crcopo c-reá 40 7 JCO KrM-2c-1 
H ycnoBHH, ÕJlli3KliX K ap;HaÕaTHhW. AaHo conOCTaBneHHe rronyqeH­
Hb~ gaHHblX c pe3ynbTaTaMH p;pyrlix aBTopoB. 

Paôora BbITIOnHeHa B O'rrrene HOBbIX lvIeTogoB YCKopeHHH ül15H1:. 
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TIepeBoA A.B.AMHTpeHKo 

Selyunin S.Yu., Filippov Yu.P. P8-86-489 
The ~~ss Velocity Influence on the Hydraulic 
Resistance of Borizontal Tubes with Two Phase 
Helium Flow 

Basing on the experimental results, the mass velocity 
inEluence on the hydraulic resistance of horizontal tubes 
with two phase helium flow moving'into them is shown. To cal­
culate the hydraulic resistance it is proposed to correlate 
the pressures about 1.3.105 Pa, vapour quality 0-1, mass 
velocities 40-300 kgm- 2s- 1 and conditions near the adiabatic. 
The received data comparison is given with already experimen­
tal data. 

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