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. DONG CHAY KHONG DUNG CUA CHAT LONG
& NamT po sO1

DU ONG NGOC HAI

BE lam ting hifu suft cha cic qua trinh cbng ngh#é, &% ndng cao twli tho clia thidt
b méy moc va néng cao sw an todn trong khi vin hinh, nhiing tidn b6 cla k§ thuir (ky
thuit kiriogen, cdng nghé hoa hege, cédc nganh ning lugng v.v...} 301 béi "khi md hinh
h3a ohigu qui trinh co hoc phdi rnh 'd€a nhing dnh hudng do sy khéng ddng nhit pha coa
n Al trudng 1am vide giy nén [2] Dong chdy kbéng diog cla chdc long & nhitt 86 sdi 1a
Ot trong nhiZa bdi todn thudc 10p bii todn d6. Trong khudn khd bai bio niy, téc gid
g 91 thidu kér qud su dyng md hinh hdn hop cin bing &% aghitn ciu chuyén dong khong
" dung ¢oa chdt ldng & nhigr do s6i ©6 tinh 3én qud trinh chuy&a pha. Ma hinh -todn hoc
duxge disa vé he ohuong trinh vi phdn 4 tuyén tich dang hyperbélic va duoc gidi bing phuong
padp s§ trén may tinh dién td. LOI gidi tim thdy duoc so sanh vai kér gud thuc nghim,

§1. MO TA HIEN TUGNEG VAT LT

Mot digu khang chd tdeh khoi khi nghitn cdu chuyén déng coa chit g & nhist
d3 gan nhigt 40 sbi la phdi zér dén dnh hudng cha qua trinh chuytn pha (héahoi bay ngung
41} khi dp sudt mdi trudag thay ddi trong moét khoding rong ding k&, Anh hubng clhaqua
Cponh nay d8n dén sy thay d% Lén tyc cdu tric mbi - trudng ma két quala tinh chit co
koc cfia méi tradng nhe vén tSc séng 4m, d& nén, sw tuong téc pha v.v... thay dii mor
cich co bén v& s6 lugng cling nhu v& chdt. lugng. Thue t€ 46 gay rft nhizu kho kbin
cuo vige md hich héa va gidi quyée bai todn. Thag quan v® dong lyc hoc modi trudag hai
pha ban hop 16eg-khai (hoi), mot s6 dic thi cling nhu c6 ging nghién chu ciia co hoc trong
thdi gian cudi ¢ thd tim thiy trong {3, 4] va trong cic thi lieu tham khdo trich din tuong
tng. Dong chdy khong dimg ctia mdi trudng long  hodc. khi mot pha ¢b th cim thiy

cropg {51
cs. AETNG 1A TAIRT v NOUNG PEUONG TRIN: 0O BAN

4, P md i dong chily cha hon hop chér léng-hol mé hinh todn boo 53 don gife &
riv nhizu pfa gil tufc hoan thash nadng digu kidn sau : .

a) Dong chiy mdt chide. ’ .

by Chée lang, hoi tai mbi dim. ndm & trang thai bio hoa phi hop vai 4p sude tal
dikm 46 va vin td¢ cia ching 1i bing nhau (Hdn hop cin blng dia phuong).

c) BS qua 4nh hudng cfa hiéu dog nhor va téc dung cla thinh Ong. Gii thift cudi
¢ing the hién su bd qua mir mat ndng luong trong tltng pha va dnh hudng cha thanh Ong.
Che hidu ng nay thuong déng vai teo khong ddng k& so v6i cic hide Gng trac d3{ nhidr-.
it ndi rifng vA tuong téc pha néi.chung [2-4]. Con gid thiét b) déng v& mis var Iy ché
Lién sy b qui dnh hudng cla chuyéa domg tuong d&i gita cdc pha va hidn tugng < s6i tré >
cha chit 1dng. Gia thiér iy cho phép zem xét hdn hdp oht mét moi trudng suy rdéng ba
iam 58 va &8 mbd 3 chuydn dong cla nd b thé s dung nhing phuang phép nghitn cfu
cia ¢o hoc cac mdl trudng lién tye (6], : : ,
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uj = xqul; W= u1+ Uz; X1 + 22 =1; % = 13,

'{‘.rong 36 p, v, p tuong tng la mit d6 khéi luong, ¢dn tée vi'ap suft; ul

ping; F 1a cudng 33 luc ngodi; « va x la phin thd tich va phin khéi lugng caa pha hoi; e

"1 Ia Jacobien tinh d€n su bifn dang cla mang toa d¢ Lagrange; ¢ la thdi gian; cdc chi -
s8 1, 2 ding 42 chi cdc dai lugng lién quan d&n pha 13ng hodc hoi tuong ung; ¢hl 36 o "
O tréo ding d& chl eic dai luong trud: khi trung bink héa theo pha; chl s6 0 ¢ dudi diny
d% chi.cic dai lugng & trang thii ban d&u. BS qua hiéu dng be mit (6 ~ pha).

‘ Liée hé gia hé toa do Lagrange % va hé toa dd Euler X dugc thiét Idp eréa coss
bé thic: ) : ’ - . L . o

avE, ‘ -
G Y = v(&, t) , 2.2)
at :

e thuin tién cho viéc-giﬁ_i biag phuong phap. 36 k¢ phuong trinh (2.1), {’2\.2) dugn
bién dbi sang dang « tya dive» o - -
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) = , ‘
iy i 14 entalpd, con / .3 nhidc luong ridng héa hoi. Nhgn zét: Lol gidl ot
weong tolah (2.3 teong trudng bop khong ob fuc agedi tée dung {F = 0y an
7 phép th g = Efr. Digu kien d& tdn tal aghiém khong e thudng
by duge cho hér qud

i .
B - ¥ o (2.5
: : Po .
(}Dﬁu + hoge — phy thude vio phép chon hubng trge h& toa d9) va trong trudng hop
pay aghitm (2.3) dege viér dudi dang tich phin:
T P .
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DS véi trwdng hop z =1 = wonst, mdl trudng mbt pha khi hodn hic, hay

y LN > By ,'L. L A=A “.-\. A Ny 1 - Fi‘Y‘h "v, B 2 p - -
T e ooz oconsty, mad trugng mOb pna o wan the Am o6 dang doe gidn: al = Y, trong

d6 v 13 chil s& doan nhiée, hay a, =

{phuong trinh trafg thii tuyén tinh). Tuong
Gng voi hai truong hop d6(2.6° o+

vigt duge & dudi dang tedng minh 5]

S I P> ..é.} - (2.7)
TR Pt :

Va1 ) Ly fe By € - (2.8)
gt Po '

°B bd qua phie khéi luong ciia pha khi so v&i phia
6 gua trinh trao 5 chit gifra cac pha (x1 = const,

D81 véi nhing hén hop cb ¢
44 4m cling c6 dang khi - don gidn [6]

kh&i Tuong clia pha léng & khong ¢
X3 == const <€ 1) vin tdc cén bing ¢

2 P P _ -
a; = -0+ e{x)] = , (2.9)
. Gpp ®iaQ]
va tich L‘phs‘in (2.6) €6 th& viét dudi dany sau
| ' P e - o -

dp ——d o X2 - 0

v = i f Volaze £ Ay = m—————— 1Pz —. (2.10)

: Aep J P Pz + x20,
' B Po . ‘.Qr, : L

Trong nhi2u trudng hap ¢ th: b2 gua ¢ nén trung binh cia pha 18ng mang t#i so véi
dai lugng twong tng cia pha khi (p® = const) bhi s> o) = Plota? trorg dé ar 13 vén
toc séng 4m trong chit 18ng ddng rink mot pha, Tuy vly d8i véi nhitng hdo hop niy
ngay cd trong mét s truéng hop gidd han, vi du nhe gi4 thiéc chit khi théa min phuong
trinh trang thai cfa qua trinh doan.rhige P = const(p3)¥ hay dang nhiét p = .constps,
profin vén t8c¢ (2.10) cing khé c6 thé vidr dudi dang tudng minh bifu din qua cic him
88 so edp, ' o -

~

O gin didm £i61 han, vi dv 331 v6; nudc Por == 221 . 10°- = Ter = B650°K, do
nén cia pha légg trd nén khong thd L3 qua duoc va trong trigdng hgp chung vén 8¢ cdn
bing ctia dm <& dang (2.4), , _ :

3. Hé phucng teinh thiy dérz iwc hoo (2.3), (2.4) duge déng kin bling nhitng
phuong trish trang théi, DSi véi nwo 30) phuong trink trang théi trén dudng bdo hoa
pha ohdn duoc bing cach 4y zdp x! i3 qud thyc nghiém [7} cho khodng thay 43i ap

N
- suft 108 - 107 —— ¢4 dang sau:
m? ' . ‘
(T} = 4. 91097 - 4, 66 10-3TE + 5. 66Tp + 1209, 11
i(P) = i & J(PY; '

3

[(P) = T07516-4F7 = 015202 — 17.06P 210 ; , (2.11)

Vill) = 3.888810-" % — 7,763210-3P% 1 7.8930 105 + 1.0456 10~
; o
Va(P) = Vi + __ Tg = sz .
: Ts np — 12,56
KT 3
f=<Lopy= By o 28 e me X
Kg Kg . Kg 7 m?

_ Trong @6 biu théc cudi ctng ahan duac bing cich gidi gin ding phuong trink
Klapeirén — Klaudiuz. Cac phuong trinh (2.11) trong phia lon kbodng thay 381 ap sude
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gem xét xdp i két qud thuc nghiém voi sai s6 tuong ddi khéng qud 1%, Sai sé tuorg
427 dat kéc qué-cyc dai & lan cda ving dp suft P~ 10°

bing 3%.

m?
..4, Hén hop tai the! didm baa diu sdm & trang thai cdn bing dudi ép sudt vi mat
8i lugng cho trudc: _
- Ct= 03 W(E 0) =05 PE, 0) = PE); ot 0) = pd8). (2.12)
V'_,".I’_ro;‘:g trudng hop chung, _d_i_;éﬁ kién bidn clia bai todn cé th® viét dudi deag
=0 " P(0, t) = g(t); | 213)
| =L w(Lyt) = gu(t) kag P(L, 1) = gue). =
b Phucng trink thé ba cha hé phuwong trinh (2.3) ¢4 the viée lai:

: dP = agdp' ;
Bidu d6 cho thiy chi c6 thé cho truge thy § méar d6 khéi lugng hon hop tai- mot
m 4p sudt cho trude va ciing voi (2.3), (2.4), (211), (2.12) 1zp thanh bai toin Cauchy -
ng miEn xic dinh & = [0, +e0] X [0, L]. Cac ditu ki¢n (2.12) va (2.13) cho phép md
h hoa nhizu bl todn khic nhau thudng: gip trong thuc t€ sdn xuflt cbog nghiép- vi. ky:
it nhu : dong chdy ding va khong ding cba chic 1ong hay hdn hop cdn bing léng=hoi.
4p sudt cao tir ban 8ng hitu han; ti bid Sng vo han, tir ban &ag hita han 6 néi-wii

oo dy tri vE v.v...

i
£

§ 3. THIIKT_TOKN.GIAI VA MOT VAI KET QUL

1. Déi voi qua-trin  gidi bai toin Cauchy cfa hé phuong trinh vi phin blag phuong .
ip 88, su lya chon dang viét cic phuong -trinh vi cic-digu kién khép kindéng mét vai: -
‘quan trong. D& giii hé phuong trinh vi phin (2.3; voi cdc didu kién (2.4), (2:11),
) st dyng bién dang luge dB sai phin hitu han hal budc phuong phip Lax-Wendroff
W) [8]. Tinh vu viét cha luge dd sai-phin hiru han hai budc L-W 1k & ¢bd ngoii ahing,
i¢m nhu don gidn trong thuc hién va xdp xI phuong trinh vi phin cho trudc véi d¢.
nh xdc bic 2, nd con ddm b3o hoan thanh chirh xac cic dish luit béo rcan & dang sai
n (luoe d sai.phidn biw han hai buge L-W c6 tinb chit hde toan) -

_ Ditu kién-cin bn dinh hé phuong trinh 52 phin thu duge L ditu kigo cin dndinh
Ua phuong trish o6 dang phuong trinh séng, trong hé toa 86 lagrange né cb thd viét

2o At : e
P — 1 ' (3.1)
_ po AL _ .
Bigu kign dn dioh Kurant) trong @6 At, AE 12 céc hube ciia ludi theo thai gian vi toa
o khoeg gian’

o Hal phuong rilah d4u vA phuoag trink cudi ciing cia (2.3) duoc sai phin héa twong
“tu trong [8] ding sal phin cfa phuong trich the ba duge vidr nby sau
- Buge 1 ‘
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e e :
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p e (P o PEY o o2 (e LA LT C d
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ctn chi 56 dwdi Long 4

2z De L ira kha ning lam vigc ¢l hé pluong trinh sal phin nhin duge v
chuong tfinh, chuong trinh lip trén co s he phuoncr trink gai phin (3. 2} duge st dung
dé giai bel redn ng chiy k%ong dung ciia chéit khi hean hao tu ban dng hiu hgn vdi

cho ditw kitn 2, u;) {213). Loi gidi o8 ohin dugc trén iy tinh khi séng ba 4p chua dat -
161 day bao dag criing voi 1oi.gidl drdmadel (2.7), Do tac duag-ca higu dng « nh”* hé»
séng ba ép bi dan trdt trén 5 =7 mit luéi toa ds khéng gian. o T
Ngcml va #é phucmg reink -sai ph’«m {3.2) con duge sir dung d% gidibai toan sy phan
rd mit gidn dogn thy § cla chét khi wén, trong d6 ¢ dua vio « glé nhé ¢ » phy va Lhay cha
4p sudt p s dung :

P+8aep£\v : - (33

& ddy 8 >0 Iy he 58 ity khikn thc dung clia « gid nact », nd dwoe chon tit dite kiga
"1am sai léch nghiém thu ducc it nhdc ddag thoi.dc ch& St ahi nhitng dao déng cao tha
(ky sinh) xudt hién khi gidi hé phuong trinh sai phdn thay cho hé phuong triah vi phan
ban - diwr, Két qui st dung (3.3) cho thdy tuy. c‘héu kié¢n bai todn «gid nhéts phy lam viée -
6 higu qud véi s7 lya chon 8 trong khodng 0 = 1. «Gid nhdr » phu ciing nhu phuong pha;; .
lam tron si dyng & ditm 3 dusi diy duoge. gléi thich nhu mét co cid chuygn ddng ning -
ciid nhunrs. dao d)ng c4o tin sang dang n6i ning cida moi truong D& dang nhjn thay (3. '3)
o chotaé duna ekt yEu & ving ldn- can §0r;g sung kich noi graélent vin- téc Lon, con tai -

nhung ‘mitn Av € P[aep th1 P P Véi viéc dua vao «gid nhéis. phy heé phuonv trmh .

sai phan (3.2) thc st dunv d% {ich xuyén qua ci shitng séng xung k1ch cé culng <6 lon

AP = il P 10, trong do séng xung kich.dan trat trén'4 - 8 mit ludi roa 30 khong
P

gian. ¥ tuomr st -dung «gw. nhdt» phuy d& tinh trong ciac hé sai phan, nhdt (3 ¢nk xuvén

qua séng Fung: kich, lam gidm nhe sw phic tap cla Chuong trinh, Mn diu tién do -phon

Neuman va Richrmyer dwa ra ndm 194G,

: 3, ’De ¢i3i h2 phuong trinh vi phari (2.3) <o tmh dén qua trinh trao dbi nhiu chdt
(2. 4) & eh @Heq kién (211)-(2.13), k&t qui nghién ctw cho thé] cb thd sk dung bién
deng luyc a3 sai phin btu han hai bude L-W (3. 2) troog d6 chn thiét si dung phuang

phap lam teon [10], vi du3 diEm
9% = Clo10i-1 + Clo7 +Chagph {3.4)

& 84y o 13 tham s8 chin phdl 1am tron va cdc he s6 C chon théa mdn cic digu kign sau

n . b

: " i
¢ T, Ci—l = Cl‘flr
n n n -
Ciot + Cf 4+ Clyr =1 (3.5)
Teml s 4 1‘[ et rab i o \ IR » o “ .
Thong thudog [ Coso T Cirtr ) duge chon b ¢ g §6, tuy ¥y trong trudng
7

i

kop chung <l hE 12 ham s& phu thude vao cic budc thari gmﬂ vy tos 44 khooy glan.
Viée sit dmc a5t cach thd thida phuong phap lam tron (; 4} (3.5} ¢6 the .din ﬁen lam
sai léch dang k% 141 gidl thu duge, d& chinh xde hoa 1oi gidi st dung ditu kign phin vich
vi phén [$i :

1 ' 92U 1 au U - |
B .l Y <ot Lo, 5.6
| 5§ag\ o, | (3.6)

Thit tuc lam tron cin duac thire hién khi khong hoan thinh mot trong céc didu
kién (3.6), trong trudng hop nguoc lai khong can phdi lam tron. Troag didu kign (3.6) 8
- duge chon trong khedng [1; 5] tig didu kitn lam trod 8t ohit va it lam sai 1éch nghitm
thu duge nhif. :

16 . ' B




Trén hish 1 troog he toa 4o Buler the hicn profin dp sudt cba h8a hop nude - he
g hop bis Spg hitw han L, = 20m

cac thei digm khdc nhav rroeg- frudn

nydc tai
'76195 N Cxpg =0 VAE=0,T =2 :Q‘H
6,5k f
£
¥ &
’{A’.a g5 \ - g

H‘mﬁ i

... Cde dudng cong 1 =-6 phit hop v6i cac thoi didm 't = 0.12; 0.20; 0.34; 036,
3. vh .66 gidy.. . ‘ S
" D& nbjn théy buc tranb vat 1y thu duge ¢6 tinh chit séng. Voi sy ha 4p bit ngo
& miéng 6ng X = 0, xuft hién séng ha 4p — song s0i lan truyén doc theo bin &ng vao
trong vOj vin t8c cdn bing cha dm hdn hop g.. So voi vin tdc séng im ding entropi trong
‘ch&t khi né bé hon rdt nhi2u: a, cé gid tri thay dbi bac vai chuc m/gidy v ctng vol
sy ting phin khéilugng cia pha hoi a6 ving lén. Dong chay thu dugc ¢o the chia lam

ai ‘giai doan: Giai doan.dong chdy 161 han khit <t — Lo (Trong trudng hop bitu

'

. de - .
izn trén hinh 1,2 t, ~ 0.5 gidy) va giai doan dong chiy tya dimg khi t 7> t,. Trong giai
ogn dong hiy tdi han tai di¥m migng 6ng X =0 vin tdc dong chiy bing vin toe can
‘bling clia am tai didm d6, céc tham s8 dong chiy <8 dinh gis ol p = Py ¥ = V4 DONg
iy bi « khos chars i difm miéng Sng. Phin 15 khdi leong bdn Bop thodt ra khoi
6ng trong giai doan niy. Két qué rinh rodn trong hé toa d6 Lagrange cho thdy trong th?{
- gian niy vimg bi anh hudng clia dong chdy dat.gid tri 4 + 8 L,. Vi viy khodng thoi
- | gian ty ¢6 th® col ‘13 thdi gian ddc trung cta hién tugng, né bao him thoi gian Pffat
trida dong chiy dat t6i dong chdy t6i haan va thoi gian dong chdy toi han. Trong giat

D

e

»
AN f(.g?

64

£~

: Qf(?f
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:ﬁﬁﬂﬁ hei, v2n ySc dbng chdy trong Sug L, 2 X 1> O tai mbi §idm phd hop van toC oo
b cha dm tal &iBm 86, trong iodn Sug 4p suds hida hop biu ohw bing shae, dong chiy
©b cdu trie tua ding.

“Trén hinh 3 bity didn sy bidn thién theo thoi pian vén 8¢ cdn bing cha dm Ao =
8 Ja, {dudng cong 1), mat 40 khéi luong G = pjp, {Cudng cong 2) vi cudng &6 luu lugng
hoa hap Q = qfQo = p¥ 8. (dudng cong 3} thoar ra tai difm miéng Smg X = 0. Dudng -
cong gidn doan bidu difn sy bifa thifn vés tée V = ¢fa,, al = P/, teong Gug tai diém
do. DS voi domg chdy cfa chit khi hodn hdo ' . - o

2y

P, = ( ¥ } PO. t) VAt =L fim a, ~ L fdg: ' !
o -\ 2 Y+ - S _
7 Thi nghi¢m v& dong chiy khong ding ciia chit long & nhiér 49 gan nhigt dO s61

fugc tién hanh trén mét ban Sog hu ban nim ngang dadng kinh 73 mm trong 36 d& do

cic tham 38 cla dong chdy st dyng cic cdm'bitn D1, D, Da, dit cich miéng Ong khodng
L cich tuong ing 13 f1,5,3 =0.326; 2.627 va 4.017m

. _'}',__; s D . d%, g va cdm bién SHy ding §& do hidu ﬁng_.‘khuéc_h dai
) [ ‘ i;?'g?‘éz_—_; truc (hinh 3). _ _ R
* - f 3 Tign hinh tinh todn __dé}n_g;-th_e’tyﬂ-k_hﬁn;gﬁ_~ dimg
. cliz nudc cho hai trudng hop thi oghitsm voi cic
,{F— - f é; 27 dizu ki¢a ban dau [1}]: :
R : — v G 5 T o BEROY
.hm . Hinh 3 ) t= ﬂ, Pw - 105 . 10 mz- ,_rﬁ‘ . 557K
: 3 1“1 .. o . 6
. PBO = 67,5 1@ ‘"""‘:“ y X320 = 0. o (3- )
S m* - :
i t=.0, P, =09, 105“—f; T, = 515°K
m .
'?-:O[ . i I e - o
ek ahoN : .
R i‘ “-_\\ bﬁ-,‘_
207 =TT \.,\ T
k "‘-g\;.l\ 992 )
757| 1 SIS
| 1
[ * o | ‘ L ; -
56 | ) " o ez 81 04 05 Lgd
o )
Tt . 5)
£ T e .
| 1 "”!*"ﬁ:;;» el g T T o A !
7] — s Ao e —
A |
] y
. ’ i / jz h
.5"5? { ‘!] P ;ﬁ L, |
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g PR j i K
R S, [ .-
gL { B i ¢ o 7 oz 23 04 Logidy
a a1 8.2 g3 & F 13 ) '
£ ‘i pedy v
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— 1 =00 3.7

Ap sulit mi¢ng ong 80t ngdt ha xubag 4p sudt khi quyn nhd mét co cdu phé ha’
bing dién, teong chit léng xudt hign song ha 4p lan truydn voi vin téc ~ 10%m/pidy. §°
w41 thoi glan d3c trung iy, séng ha 4p ndy lan ruy@a’ biu nbu tée thei dua 4p suft tron®
Sng xudng dp suflt bio hoa Ppo tuong tnp v6i nhiét d ban dau cha chét 1on
" thai dua chdt Idng chuy&a sang trang thai chuyén dong véi vin tée v,

g va donf

.. Py — Ppa
& - VG‘ T

' ! Pfga'l . BSEA
0 Tiép sau song nay la song haap — chuyin pha lan truygn v6i vim téc cdn bing clia dm
tir.phia mdi trudng hai pha a; ~ 58 = 200 m/gidy. Su tinh todn c6 tinh d&n dnh hudng
ctia. v° 5= 0 cho thiy dnb~ hubng nay 12 khong dang k& tromg cic trudng hop khi
v fae €1, su c6 mdt cla né lam 531z nhanh qui trinh ha ap trong long chir long do
chuyén dong quan tinh oliz chit léng giy nén khi digu kiéa bién han ché v(L, t) =8.

_ Trén hink 4a bitu difn k&t qud so sdnh sy bién thién dp sudt hén hop do dugc
- ‘theo thdi gias (cdc dudng cong lién tuc) v2 két qua tinh duoc tréa co s& md hinh (2.3)
5 (2,4), (2.11) — (2.13) (cac dugng cong gidn doan) tai cac didm 11,;,3 cho trudng hop (3.7)
Con trén hinh 4b, ¢) bi2u dién so sanh sy biéa thién nhiét 46 mdi trudng va phin thd tich
¢ta pha hoi tinh foan dugc véi cac kéc quéd thyc nghiém do dugc nhd. cdm biEn Dy . tal.
di¥m I, Ky hitu cde dudng cong tuong ty nhu trén hinh 4a. Trong trudag hgpniy ve=24m[gidy -
Két qud bidu didn trén hinh 4 cho thiy mé hinh cia bing chuy®n dong hdn hop chdt léng-
hoi miéu ta kha chinh xdc quéd trinh bifn thién cac tham s8 cla dong chdy theo thoi glaa
khong chi v& mit chdt lugng ma cd vE mit s§ tri. Céc dudag cong trén hinh 4a, b cho
. thdy cin phdi tinh dén dnk hudng «sdi ted !s clia chit 1dng so v&i séng ha ap tuong (ng,
do sy léch pha nay troag thyc t€ chdt 1dng ludn ludn sdi O trang thii néng qui mic, Cdc
duong cong trén hinh 4c va k&t qué tinh toin cho thiy tiong thi nghiém (3.6), (3.7) thd,
- gian chdm pha At ~ 0,04 gify va so vdi thai gian ddc trung cia qué trinh £ Ate/ty~ 1071

§4. KET LUAN

@

Do su thay d5i lién tuc trang thdi hop th® cta mdi trudng, bii todn dong chéy
. khoog dimg clia ch4t long & nhiée do 581 c6 tinh dn qua trinh chuyda pha 13 mdr bii todn

nhidu tham s3 rdr phac tap, trong 46 x4p 'xi cin bing trinh bay trong cic pnin frén la
budc diu tidn trong qud trinh nghién ‘céu bic tranh ddc trung cla hién tuong dugczem
xét. Ding v& khia cenh vit 1y cla hién tugng md hinh 44 bd qua ohigy dah budng tinh
t€ nhu : dnh hudng cla hién tugng truge gita cic pha, dong hoc chuydn pha, ddc thii trang
thai hop thé c®a moi trudng v.v... va nhit 13 dph hudng cia sy léch pha gifia song séi
voiséng hy 4p (su khoag can biag ahiét dong hoc). Tuy viy mo hinh don gidn niy 43 cho
phép nghi€n ciu ahitmg nét co bdn chia béc tranh vat 19 vé mar chdt lugng cting nhu 36
lugng, trong @6 dong chiy khong ding cha chit léng & nhiét &6 séi t& mot bin Ong hitu
han cé the tich ra thanh giai dosn dong chiy toi ban va gisi dogn dong chiy tya dimg
Thoi gian dic trung <tz hign tugng duge ddnh gia theo d¢ dai cta éng vi vén 8¢ cln bing
cha dm a,. V&i vige si dyng «gid ahoes phy hay ¢hf cuc lam tron theo si lua chon cha
dizu kizn phan tich vi phin, bidn dasg luoc d9 sai phan hit han hai budec L—W 6 kbd
ndng st dyng mot cach hiru hitu d% nghita ciu nhang I16p bii toin séng khic nhau.

Mé hinh (2.3), (2.4), (2,41} — {2.13) ¢ the mS réng xem xét cho 16p bai todn thutmg

gip kbéc trong thuc t& khi tinh d#n kha 2ing trao ddi nhiér céa moi trudng lam vide qua
thinh Gng din véi ngudn sudi hay agudn thu ohigt bén ngodi. '

Bis ohi: Nhin ngiy 2)11[1983
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SUMMARY

NONSTATIONARY FLOW OF BOILING LIQUID

dy one-dimensional nonstationarsy flow of boiling liguid from finite or infinit
onsideration of the effect of the phase-boundary heat and mass transfer. The Recel
of quasi-linear differential equations has been decided by the modificati on of
roff method in IBM, Numeuml esults are compared as experimentsl data.
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