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Neuy®n Ngpo Sinh
(Uy ban Knoa hgc va- ky thuit Nbd nudc)

. Phoi glan gla d8y, ddng ehiy sit nit 00l chung, 1o sit ¥t do mun, nol ‘rigng
ngly cing dupc tinh &t trong cic so a8 tinh toin vi 6 blah dy bio thhy vin.Ching
han, w8 hinh ba’ 16p, troug a6 ¢é 1&p 1t sit Tt - w6 hlsh SSARR  dang | duge  thir

v w3t 86 sdag 1o khie, khoi phyc dudag gud trinh dong chiy . a3 tinh 19 thigt k&,

se+ Noumg cde van a8 1y thuy8t nghién oiu cén nguyén In sit Dit do mua chun dupe

chil ¥ a8y ah. Dudi a4y trinh bviy mit 6 vin 43 1y lugn co bin v 1% 8it mit do mm
."th,go quan aibm sir dpng. B : I n

chwa 00 a1Bu kign tim hibu bin chdt ¢an dong cbiy niy. B&t aRu 4y ahimg nim 60,

~ djmg duge hoo thuydt. v3 ddng chiy pit. mib, Qud’ trinh niy chity8u dupe: diah ddu bing

- ¢4 ofng trinh olia. 4N, v& N.Fh. Bephaalii (a¥m 1966, 1967),. (1 #2) ¥4 M.Ph. Yribmel
(asn 1967) [ 3] . ’!ﬁ’i:iau-‘quﬁ-;;{a 1y thuydt vi fmg dpng v3 ddng chiy sdt mit clng duye
Pién doh dreng che cbag trlhh cha ching 01 '(nam 1971 - 1972) [4, 5, 6,77 ,

, o 8o vl déngqhiymgt;, ta ofn ché-7 t61 nhiag age trung chinh sau @ay cha
- dong st BmEt. Trud) ,h'ai‘;inéi,';va t6c ad Abng cbdy. DA xic dinh duge réng t6c a3 dong
" obhy et Bt thp»ctﬁ khGng phy thude vic as 'saul 16p adng chiy vA ¢d gla try nhod

. bow a@id try t6g ap ddng chiy mit trong cdc didu kign twong t¢ khong mwi 12
. (fong khi 6B 25 ding chAy negfin nhd hon. £61 ping nghln 13n).Co thé chap nhin céng

2 W&lu asy ‘biph t60 49 chiay &1 han cha dbng sit At s

i

vl = v ‘i u _ e _. (D

. trong 46 1 - a8 dbc sudu aso ; Vo = t8c &p ddng obdy khi i = 1, théng thudng v, =
044 - 0,8 W/phit ; n - by o6 thte nghigm, phy thude chi y8u vio a3 x6p cha 1op ant

o o ddng, n = 0y5.

A4t thim 11én ‘quan d%n dong &4t mat. KhA nang tich nuwe duge  dje ‘trung bing hg st
{ o tfeh pube § , cdn.xnd nang thodt nude - bing hj s6 tholt nube 53 ;

8 _ "Yo 5
. H '

‘ ngniéy'd_é dy bio 1n ving dBng bing chau thd sbng Wécdng, dp bio 1 luu vic sdng P4

7 Trén tiye 8, adng chiy. it mit @i qupe nhan bigt Y law vdL ode tén gpi -
khie: abau trong cic trudng hop op th, nhing trong 3t thdi glan a3i ngudi ta chung -

e . bing phidu phuong phdp t48p can khic ohau, edc nhi thiy vin X8 vi8t &i dAn dAn X8y

Kpd ning tich nude vi thodt nudc 13 nhimg dje didm quaw trong nhit cha 15p




tg'ork a4 H - d;6 dil.) 101_) et th:lm, bang; khoa.nL, ciich G m,;it ant. c'[én'
tu\m &8i trén &b hiah Ghinh- dong sut. mEt 5 Y - op  auwde
lo'p i th:!m 3 D - 16p nude, cfm de b.xo hoa dn*oug d3a dong sit %t.

A

15p Cu\\,h nudg

Trong md ninh v&d: ly cha dong, 83t mit, cin tinh du’dc
c,a.c dac ¢idm cha v, 8 vi 5 . Cac cong trlah duge céng bd t
7 ;hong ©b 5130 kign thye hign viﬁc ao. Kat.qqa'phan*tich 56 1igy :
phap chung +t61 k&t lu‘m I‘ang : 6 : glz'xmLhJ. ('Iﬁém aas "f?éng va nh&nhchéng dat
gid i b ajnn, v viy b thd tinh theo gii trj trung binh Shoi | doan nhat 13
’trone; mia mm. Nhu vEY, eh} o%n xem X8t s bign db1 oha S va &
‘ohli y8u theo hai trudmg hgp thudng gp : 1) Ting din 4 mm‘mg_ phan nwde ddachan
g dbe (ag véi Lwa e phdt. tridn qui trinh xo1 mon , va 2. 2) GiAm glftn, G 51
auwom dfc phit trien qu:l trlnh set héa cdc v;xi. chit bd "o’i. o

¢ic nhjn ¥ét trén 43 cha pha_p nd £ qud trdnn hinh thanh dong st myt trong
46 h:mh vat 1y kbii qmt nhe sau, Gid sir sudn d6e di} ¥ vl 16p ast tham cd dd'
1Ay H = const trén ndn kitng tham tuong 63 (it ©18p xde Vel ad goc), b3 d6c suwm
aBc VA A aée M3 mit nda khcug hin tuong d61 duge coi 14 bing nhag va bb.ng i,

tu_ah tm.nh trén nén c.!u: khong thim; tu'omr asi voi cubng as uaa dong

rrorn glin coi ¥ h= const). Gii ajinh ring edc h§ 86 tieh nude vi th
i1t thim co ede gld tri 16m nhit tuwag dng 13 K va 58’ va bign abdi- theo quy
;. ,),J.:\m din Ty dmc phén nu’o'c, con tbc dd dong sat mat dwo*c tlnh theo cGng thize

Theo ph.uo’n.b, p:u_p Lhong' thuo’np‘, duoc phut)’ng, trlnh vi Dha.n c.ﬁa d(mg mt IDﬁt
hinh Vit trlnh bw : . S

.

b dy v

. n ;
' fé:v‘(i j_f%&_ gz + 5(1 ",‘,— :: -._..L (
b day y - & s4u ddng chiy, o . o »
I - xholng eich tl audng phin nude a%n vji tri ca nj 55
-+ tlch nude va thoit nude bing "ov,
a, m - chl es ma cla elc tubm, quan biZn dol cla ‘cde hp 88
) lnch nuloo va Lho“L nu‘o’c Lheo kh()\hg- cich, — /

Dieu kipﬁ tbn tai lisn tue cha tich phin ghu.nv cha phucrng trinh (2) " kitng
duge thire h.n.;en- Trén thuc 8, trong cic dilu Lkis £n ban 43g khing phu tuafe 'y = 0
r‘dll T o= o va y=0 ndu x = 0, ta phin dugc hadl 1&i gidl mg vo1 had pha. ac.. 8 cha;r ;
khic nhau : pha donf, ciAy hodn todn e & phAn trén cha swn dée vd pha ding chiy
chua hodn todn Tp & phla Qui cha sudm d8c. b 48y :

' ' h x 1 )

y'l = X \h (3) - N\
1 -2 ‘
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cin qd! b:\o hod todn bo

theo khong; glan;

odt nido oha
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- n- * 9 . . r.  x m-m’pm-m.'v gg v )
y2='3éT m.-é(x-ll)-p.l, [(1 =) v ——— T t] ‘m‘n““} (4)
U L g . )

ndum# o - 1y va

b o 'gv :

ndu m=n -1,

phuson ( ) th8  xic ainn dupc nhidu dxc
brMig quan trong khic cla d“ g BAt Bit, vi dp myt phan chia gin y, v3 ¥, trén
Sk dBc, by 86 tap trung déng chiy Ve thd1 gian chly 41 hant_.Ching

han, ngu dxe
(3) = (&) V5x=xmx,tac6-s _ ‘
' o Y ‘ g . B¢ o -
= L ’ ki o xmx N ] :
’s %Y m-ns3 [1-(1 T (&) i
- o . TM‘S tys nﬁu 0= n = 19 ta 06 s B -i_l;,-:\""'-:‘:‘
B e @

. (3 ‘
R rdng b, khing php thufe vio cie théng 6 bifn abi thee thO1 glan N1 cdch khie,
b, W &sh oho cac aidy cifn op thd cha sudn dbc a3 bige, Pay 1& dic a1dm quap

| trong oda ‘ddng st mit a3 dupe ‘cdc k8t qud thye nghifnm chimg minh, vi d13u ndy cAn
Qugo tiah 81 trong Shye 4 tioh tpdn vi dy blo, - ' :

V8 mit 1y thuyss, oln khioc sig trudng hep = const, Nghién‘ citu ola nhijy

‘tie 1A oho thy réng qui trdan t20 dbng phiihgp vB co bin vé1 qud' trinn me, Vi

VAT, cé thé"sb_dy.ng‘céng thitc tinh cudng 4 mun trong phuong trinh (2) s

1-b b1

by = g, T v o @®

" ab xndo w4t Anh hubug oha cudng df tao ddng lén qud trinh adng chly ei mit,b - hg

88 trigt giim s, (dBng thol 13 cha lumg nude tae ddng), T - a8 441 thé1 - giap
trﬁn mm, . : ) . - ’
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. na.y qn thl nhan augg cie gia. tr;i. a$ sau 1dp nude ©

Viﬁo gldt €2) 00 tinh t&1 (8) cho thiy réng,, trong cAc diBu k:l.gm thudn g g‘ﬁp

- cha qu@ trinh tpo dong nft &lnh (cd ohinh 1én vA nhinh xubag) ,dudng qui trinh nudc

. lén oha 18 edt mit cd ninh cong 181 uhp vB co bAn khéng khic nhilu so vHl khi cang
nhgn ht = h = conste’ Biau ‘piy phi hyp wi k‘é‘b qud thye 8 viv = 1,

 Bau khi k8t thig mw, lupng nudc d8a b3 WEL lwa Ve thyo 6 bing "O" vl vw,
rtrong  phuong trinh (2), by duge thay bing cuomg,- a8 thim k. Gii1 phuong trlnh ndi
: ; ¢ phin lu xubng cho cic mit ckb
‘ khé.o nhau’ tren sudn dbce T 46 thd1 glan 1a xubng (o duge tinh blng céug thile 3 -
mneg s

A

o S

Og ¥

k, + h
""fh?[”'o’o""&fy“‘:&d"‘éia 786 6 olia adne it mpt trén sun 4So,a ob thd dmg e
. duong qua. trinh lwi lupng 10 sit mas .puwon a%c, i 45 tinh dupe WPt djc trmg uan
troug 1 1¥p adug chZ\y oit myt. Mzt kbic, co thd phan tich cin nguyén 1 lupng mue
Naé tlm Ta clag thu;c t‘éng quit tinh 1dp ddng chiy ad.

Q

Iampmg ewdc mm thim vio 16p aat £hii, khéng th ngay 1ap sic brdthinh lupng

. nwe w.o adage ’I_‘rwo'c hat, mpt lupng audc mm nbdt dinh so- mit 4ab bao hoa 10p a4t

. thfm dfn mft mic ndo @d. Do ofu tpo khéng dom gi’ . cha 18p a4t thim, qui trinh Ao

. hda khong BRit thist phii xdy ra trong todn b k.ol ait, vi vay, qui “srluh ndy e

Ay va od san khi xudt hign nhimg dong audc diu tidn. le’ng nuwe 4t ndy g0l 18

"mit do &4t i, ki hi,au.ﬁ . Bai lupmg d; 13 -bAnm clhe ap 3m a4t, Lmo‘ng nude  wdtb

_xbdc 14 nubc thim qua 18p cach nudc tuong dﬁl, Nude thim midy xdy ra trong kbl msm, -

-gpi 1a “mAt tronp khi mm® (P = ky 7Y va, mft khi 10 xubng (P YeVa phm’ng di@n o8n
- ngpyén, 9p nm tg.o dong ST du.'oc tiuh theo céng thitc s

Sp = }T ~ (Hy + ko ), (50

 trong 4h Xy - Lugng mm. tofn.

" pY 46 dB ddng nhan duoe clog thite tinh 10p 40ne chay sdt myb X
5'dB ddng nhjn avg m

X o= Sp-Po=Tp ~Hy =k @ -Fy -, (1)

mioh phan awng qua. trinh trgn 10 theo th¥L & vl so sinh vc'z":i.\ (1) ,ta eb
thé tim duge: ccmg thitc tinh lugng mu mit khi 10 xutng Pt ‘ T

AT 2
P& Eod . . [(11 ___E..)m_n*: " wene 4 ‘S v @] Beps Y
TxT x Qv weme2 : L 1

g B-D 2,

.(12}




' DO1 v@i mpt suon dbe (hoje khAi quAt hon st lwu vu*c), cic hg s6 va gia trd
troug \12) obin chung 13 bn gjnh, khong dbi. T¥ ad cb thb kat lugn r3ng 1u’9’ng nude
mfls khi lo xudng cha clong sit mit trén swm de 13 m,qrb dai lupng khéng dbi. Trong

;‘ltrwng hgp don glin, n¥u m = n = O vi cé thb DO qua ti s k, so v@i h(ihay ¢ t¥ .
‘olng thic (9) ), ta cd : ‘ ‘ v : : o

; . . ( i v : ’ koé\ ‘ . ‘ '. ‘, .
R : - , . P = . . . -
. o T T TR 3

v . '

" cho thfy 1o ing hon icat‘ 1u§.n vun it T,

Gong thite (11) kh;u 'bhuan loi a8 sir dung trong thyre t‘é 4 Fh, Bephanhi a3 dwa
: _m 80 &b chung as xq.c djinh cAc thanh phfin coa cbug thitc d6. Sv_ &b niy d%n nay 4a
- ¢upc phat tridn vA hodd chinh hon. Trong didu kiga cas ta, cb shd 4p dyng cdch sau
- .;day aa du’gc kidm nghipm ché mpt =6 dieu kign khjc nhau a3 ph&a tich, tinh todn oac ‘
: yﬁu 9 oha dmg ch.iy At mat. :

” : L N ’ Dua cdc gld trl 1dp ddng clidy t¥ s6
o o " : ligu quan trfc lau nam lén dbth;LY—xI'
(hlnh 1), K& duwdng Q4 - awng ddng c}ny '
' 10%, bl ve du‘o’ng DC ~ dwng’ baoLtren cha
cdc didm theo tai 11911 -quan  tric. Higu
khodng cich gitm 04 vd& DG 14 lupng nude
mit tong congP va PT’ Khormg cich tu
dudng DC d%n cac d4idm  theo ta.i llpu quan:
tric 1a lupang nudc odt H‘!.

™ ab 11§u thm do, d% ding chen
dupe cie trjn 1u nhd {mg vél lugng mm
khéng 1om. Cic 'trﬁn ‘mua  ndy thudng khéng -
. duge ch} ¥ ding mitc trong tinh todn,dy bio
14, nhung 4t quan trong trong vige xXic
dinh 4idm D trong so &b hlnh 1, Xudt ph:\t
4 gia bhidt c.m ré.ng Px~canst ati voli sudm atsc (hozc l¢a vyge) nhft dinh, chd 7
t;&i £§ tol nhd oha tlch k, T = P 461 véi che trpn mwa khang L 8p trung gin |
aibm 0, ta cé S du'o'ng DB song; song v&l GA - khodng cAch +¥ Q4 d8n DB cho ta
= g& tr) P_ cha sm'n dﬁc, tit 46 d& -ddng tinh aupe Poo Cic gid tr;i. P va Py ndy. sau
44 ofin kigm nghipm bigg cic sl tri thyc nghigm mc dg.nh k, va dwong quan hg
i IE = £ ('.E). Trons trwa’ng hop shidu gid tri thire ngaigm, co thé =xic dinh k, nhw.
" tangen gua dwdng quan hg giua. lmg ot nuge chb.ng cha trin la (x - Y)va ‘EhD’l gi:m
mwa to 1u. : :

PO pagrercamg ar ew @l E

Luo’n@ nude uﬁt do d:it gie Hy duge xAc djnh cho timg tran lu, :Bi_ dimg quan
Cnp . i ‘

Ha.=f(x,1m)_'ﬁ.» (14)
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5 d'éy.Im 13 cnl &6 43 %, xdo d:i'nh theo !'1]?:1’11[?,“ _quur: h§ phic tup véi luong
‘mea, nhigt &5 khdng khi vd théi ¢dan xdy ra so voi théi &ibm tinn, Wwan hg ady cé
tinh thyc nehign r'o ring. D& glim bSOt khd khin trong tinh toin theo (14), c¢é thd
sl dpng Iuu lugng pude tmde la (hay (‘ghép lu) thay Im o

Whgn thdy rdng tron;, eic céry thic tinh M. v3 Pps guan hg X = £ (1) dong
val trd quan trong. Trou; Lodn cAnh me do 10 ma ndi chung, thung cb thd quy
nap duge cde quan hg X = £ (T) dfic trung cho nliin;, ving réng 1dn. M3t khde, ngn

. phan tich Xy dpi lugng Py trong clng thite (12) blag cic y3u 8 qla mo P théng

-

s? suon dte ay va, !:lﬁ 86 mit nude khi 14 xubng bk (Px =.a) tﬁ bk)’ cd thb tinh dugc
cac didu kign -dja phueng trong kil xic dinh P, &8 Kiii quit cho ohimg  ving ring
1én hen. Nhimg &13u vim ndi cho phép glii quyst bii todn tinh vi 4y bdo cdc yau t6
cba 14 mun sit myt trén co sb cdc quan h chuns theo linh thd trong cde ving réng

. 1én, Thinh cong cha phuon;: LWLy nehien citu aly dupe thé hign 1o nhit trong céng

trinh clo §.Pke Bephanhi (aim av2-felre -

MOt trong nhimg co s& quan trong cho phap phin tien ip dyog se 48 tinh vim
trlah viy 1% vige phit trils cong tdc thye nghifn thiy vin hign chua duwpc chi §
¢gng mde & ta. Tuy nhisn, niwe ching 61 &i dy dodn trudc day vA dang adwpe thye 3
ching minh, do bn chit cin nguysn phi byp, 50 g8 tinh 18 sit'mik duge  trlnn bdy

-~ ’

~ 88 €0 nhidu img dpng thye 48, Nhipw Vg quan trong hign nay 13 t¥m duwe cic quan hg

b &jah cho tiug ving hojic 1031 lun vigc dBng ohit vB' phuong dipn c¥n nguysn oha
Adng sit wite Ddng thdi, cung cln ¢y manh nphida clu 13 thuy8t, nhit 14 vige hodn
ehiak m6 hlnh vat 13 ban dRu cho phd hgp hon véi thye t8, :

v

731 113u tham khAo (t18ng Nen)

. . - \ )
Bephanhi AN. Lupn chimg 1y thuyst cdc phuong phip nghisn cdu va tinn 1% ma @

Vi%n Déng. Cong trlinh cia Vign khi tupng thby vin Vidn déng Lisn x5, loat 22,
Lenlngrat, 1966, ‘ ' ' ’ ’

®

N~

sphonha N.Fh. Dy bio 1 mm trén oo ¥ cic quan bj chung theo 17nh th.XB Kni
Liing = Thay van, Leningrat, 1977. ' o . ‘

3« kriboul MoPhe Phan tich cde qui trinh ddng chiy 1% & lwu vile mit nude mEt.Trong

quydn "Nghién clu déng chiy wit vi dong ehly agw", NXB “Khoa hpe”, Mb.t—xco‘-vn.,., -
1967, . . A :

i, Nguytn Ngge Sinh, Tdch can nguyén audug qui tﬂnhq?ﬁ ftieo khd ning thodt nude
cia 19p a4t thim. Tap chd "Khi tupng - Thiy vin®, lutxcova, K2 9, 197,

Nguyén Nepe Sinh. S0 ab tinh gin déng cdo y8u +6 oo 13 mm trong di.n kign khi
hju, g1 mha, Tuybn tAp “Khi tupng, kal hau v thby vip", Kiep lopt 8, 1971,

A5
-

Neuy®n Nggo Sinh. Géng thie tiah thin & cic bRL thyo nghipn thufe tee - ddng
chiy Vi%n ddng. Sich vim dln. ‘ ‘ ‘ —

7. Neuyin Ngpe Siuh. Phin tloh odc ofng thite tinh adng obdy 13 1on nhit maydn tap
"Khi tugng, kbl hau vA thiy vin", Kiep lopt 9, 1972, '




