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NGHIEM DUNG CUA BAI TOAN
TRUYEN NHIET —~ CHAT TRONG MOI TRUGNG XOP
Bl NUNG NONG BOI NGUON NHIET KHOI
DUONG NGOG HAI

Xét bai toin thim va nung néng chit 1dng c6 46 nhét cao (think phin tha nhit)
‘lrong moi truérng-x8p. (thanh phiu thir ‘haj).b&i ngudn nhigt khéi do bip thy ning lu‘crng
ciia song dién (0 cao tin {SPT CT). Thinh phin thir nhit drge gia thi®t 1de 4in ofim
& rang thai long (c6 thd thuy%n dgng dwge khi¢é chénh 4p) hofe rin {khéng thd chusén
“doug dwge dudi tde dung ¢ha thay ddi ap sudt). Nghidn  etnm sy 100 tai. duy nhit va
tinh chiit nhirng nghlem dirng cha bai tedn trong midn khong gian hita han hofie
vh han
Két qua il tokn tién'co tht sfr dung trong vige sy khé 1dm sach moi truén
. x0p, trong vige khai thée, 1am tang he &5 ra via cfia diu thé c6 46 nhét cao [1, 2, 8, 9, 10%
¥y vevis Vdn d2 LFuyEa nhigt = chit ¢d .xét dén qua trinh néng chdy hojc ddug dgc
eda méi irudng mot thanh phin . (bai toan Stephan).cd thé .xem, vi du, trong [7y 11)

. §1. NEUNG. PAUONG TRINH €O BAN

Nhi& thiy dong lre hoc qui trinh nés trén duwge xem xet trong khuon khd
nhing phwong phép ela co hoc méi lruédng nhide pha [3] c6 xét dén kha niirg chuykn
pha loai 1 kidu nong chidy hojc dbng dfe. Qua trinh nodng chiy hoie déng dic vat chal
g4 thift x4y ra trén mil binh hoe = fron chuy&n pha ¢é hé day bing khéng (quan
nigm Stephan v& qué trinh nong chiy va ddng dic). Ngoai fron chuybn pha (mit gian
doan manh) khodng edeh trén d6 tham s§ chia, vit chdt thay d8i ﬂﬁng k& l&n hosn nhidu

Wn do dai dic treug ¢4 ¢ae 18 26 va kholing edch gifta ching g trong khi dé dén lwgt

i minh chinh n 11.rng do dai n-a} lai l1¢n hon nhidu Yn kich lhu-uc dong hoe hin tw,

" Khi' 48 trong Khiidn ‘khY nhitr'g gid thiél duge chip ' nhan ngoai mii gian doan
manh:— fron neng c¢h y-xm{t), nbi g phuong trink eco bin cha .chuyén dényg mel chidu

(v = 01 va 2 pht kep vél truomg hop d6i xeng mit, d8i xtmg lrue va d8i xing chu)
trong he toa a0 Euler (x, t} ¢ thE viet diai dang san [3-6]:

3p; 1 Looap
20 LD (i) =00 =105 8 s = -
a1 x¥ 9x (TR Y

. ar 8T 1 @ o1\
(P=P); v2=vi=0; pC— + a1psCvi— == — Y — ¥+ A+
it X ¥ dx ax

alF ozt ez =1, i+ =m;(@=1~mdj

3 3
m1umgzﬁ;pc=zmpiCi; 7\:27&'» (1-5)

i==1 i=1
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& day chi 50 duwdi i =1, 2 va 3 tuong Gng dung dé c¢hi tham s8 cda pha il}ir__n_liﬁj.

(pha 16ng eda thanh phin th® nhd) pha thi hai (pha rin ela thinh phin thl_’r_-u.hajl),

va pha thir ba ddng thoi la thanh phin the hai {(xwong x8p eltng)s Qs Pis Pis Vis P-:.-Cx yé -
Ai twong Gng l4 th8 tich, mat 49, 4p sudts van t8e, 40 nhét, nhill dung riéng vi héSé

truy8n nhi¢l cia pha thir i. T 14 nhiét 49 m 12 d§ x6p; k 12 he¢ e6 thdm; A la ¢dng
Iwe noi; Q.la cwdng do cha ngudn- nhist khéi; x 14 tpa a8 khong giani b Ia thﬁf-i.__‘_gfﬁl?"
 Chi sg duét m va b dung d& ch cée tham s trén fron chuyén pha va trén bién giéng
(bign (rong} : S e o S

Xét iruong hop khi o th bd qua tac dung ciia lye nbi trong phwong trinh niug
« lwgng : A€Q. By nhét cda ehdi 1éng phy thuge vio nhiét 4 p = pr= #i{T). '

Fo B& dasng kin he phwong trinh ~(1.1} ta sfi;i--cil‘_m‘g ‘whitng. phwong trinh trang

thai sau: . .
' p1 = P10l + Br(P = Po) — Br(T — T)}; p2 = const; ps=const . (1.2)
O day Bp va Brla he s6 nén va he 5 nd nhiél clha chdt léng.!

BGi véi SBT don tin co6 xét dén khi ning phin xd séng bdi fron chuyén pha
va syt khic nhau v& tinh. chit dign (& cda cidc pha sit dung pbwong trinh Uwmov —
Poyuting va dinh luit Bouguer — Lambert phin b8 ngudn nhidt khéi Q xudt hi¢n do
hép thy ning lugng cita SBT €T c¢ ih® viét duéi dang sau i -

o oot 2 (2 o (22
) S L X . ’

0 : .Ln
' j — xb m — X
ta o La PR
P PR “Bp fixp m—Xb - X—Xm Y- e
e x 2> xmft)t Qs = {1~ H) — g-_f_,_)"exp (”' = — ) KRR
be - rooE - s Nx Y Lo Ls - N
. 3 hl i Co.
. -N . . -1 -1 PP X v - . -
fe= ot =E“iLi 2>0;i=n 8 (1.3)
' i=1 .. ' '

& dfy Db 14 cudng d¢ bire xa trén bién xb z4c dinh bbi cOng suit N vi dién tich
mil phat xa Sp = x(V)xy {P6i véi v=0, 1 v& 2 phu hop x{¥) =1, 27h va 4%; b 14 db
diy céa via déi xing true); L 1a &9 dai hip thu die treng cho khé ning hdp thy n¥ng
lwong SDT CT cha moi trwong; thym 88 U (0. H < 1) die trung cho sy phin xa SPT -
ade dinh béi ty s gitta nang lwong cla séng phin xa va dai luong trong Gng cia
song léi- BB ky higu cde' tham s8 cla hdn hep trong ving pha néng chiy {xp << x <7
< xm(t)) va chuwa nong chdy (x 2> xm{t)) ctia thanh phin thir nhil st dyng che chi sd
dadi n va s

: Trong irweng hop tong quat do-dai hip thy L phuy' thube vio tin -s8 SBT o, ap
sulit p vd nhidt 492 L = L (@, g T) Khi d6 ngay cd dai, véi trudng hop tin &8 SBT
® ¢ dinh nhitng phuong trinh nhiét — thay 4¢ng lue hoe (1.1) va nhing pheong trinh
dign to d¢ xéc dinh Q lién két, rdng bude n nhau va ching cin phii dugc gidi ddng
thoi. Trong nhidu trudmg hop c6 (he hd qua Anh huéng cha 4p suit p va nhigt d§ T
1én L[5, 6]. Khi 46 d6i véi mBi tin 56 @ 40 dai bap thy L trd ndn xde djnh vi cé thd
tinh dwge cwdng 49 ngudn nhi¢t khéi Q khong phu thude vao nghigm eda nhirng phuong
irinh nhigt — thay doéng. ' A S R
H¢ phuong trinh (1.1) ~ (1.3) dong kin. N6 c6 thd dwoc si dung d% nghién ctu
-phing quy lugt chung cda gui frinh nung néng do truy®n nhigt (ngudn nhist mit qv)
va do hdp thy ning lueng SBT OT (ugudn nhist kh6i Q) va' thdm ciia chat 15ng trong
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mbi t‘ru'ém-g cho trade. VEn d3 lost iltpc twong tng doi hés gids Eé phuong trink trén v
chc diBu kign ban diu vi ditn kign bién sauw!

t=0: T =To< Tu
3T

X = Xb thh-———
X

= ~qgb, hay la: T =Tp;
X=X

£1p5%Ve = —ghy, hay la i P = Py

AT

X% X § hede =
X ‘If‘-)'ie . v

vi che diku kisn trén fron chuy®n pha xm(t):

1 — P2 H) dxm - _d_!(.m - F .
Pim dt | dt mpz '

Vim

T = Tw = const} Fl = qu + qs;

T
. 9x

aT
;qs=—’-7\
x = xm() = 0 dx x—-xm(t)+0

[38 A

{1.5)

& diy go 14 dong khéi toan phdn cha pha 16ag; F, L1a cuéng d6 va nhigt dung ritng
chuy2n pha 3 qn va q. 14 dong nhitt t¢i mat phiin cfch pha tir phia pha 1éng vi pha rdn;
gb = q{xbs t} 12 dong phist toin phin qua bién xb; ge 1a dong nhi¢! todn phin qua
bitn xe (bién ngoai). Phu'orng trinh {1.5) nhian dwoe tir didn kitn cin bing vatl chét va
x4p 1i twa tinh {x4p xI th&m) cda diku kidn cAn bing ning luqng fren mit pbin eich
pha xm(t). Nhiét dung rleng chuy®n pha 1 bing hiéu entalpi eta cac pha eb tée dung
lam thay ddi udi niing cfa var chft va sinh cong do thay ddi mat d¢ vat chit khi
.chuy?o pha. : .

Trong trwdug hop tdng quat, théng &5 clia chdl 16ng trén [ron chuydn pha eén
duge xbc dinh tir didu kién cfn bing pha doc theo dudng chuyén pha trén eo & phuorg
irinh Clapeyron — Clausius. O A4y giA thi& Tm = comst [, 6]

§2. NHONG BIEN S6 VA THAM SO KHONG THU NGUYEN,
DANG CHUNG CUA NGHIEM. TIEU CHUAN DONG DANG

‘D& nghién ciru nghiém dirng cha hé phwong tiab (1.1) — (1.5) s& dung cde bifn
£0 %4 tham s8 khéng th& nguyén :

3 L T .
XE'“E" Xmmilg-p Ln.—_ﬂ.’ 6:‘""“. : (2'1}
Ln : -Ln - L| Tm
kbi d6 dang chung clis nghigm dung:
8 '.
== 05 xwm = const; (xp < xm < xe) (2?.)

#1

= g, hay 12 T = Tai S (143




céd dang saw !
— Trong midn Xb <7 X < Rm
0: 8(X) = —Ka lexp{~(X ~ Xb)] + Hexp[—(Xn — X3) — (Zn — X)}} + CX + D

Y =
im
. . . , expf ) - : ‘
v = 1! 8(X) = Kn] exp(Xp)Ei(~ X} + Hexp [—(Xm — Xp) = f\m]. ——i—d; s + ClnX + D
- . N o X . .

v = 2 : 0(X)= - Kn} exp{Xp} [__“_p(_xf__&)_ % E;(—X)] - Hexp [ —(,Xm - Xb)} = Xm] ::').<.;_ : : ..
Xm e
xj mdi{—i + D. 2.3)
X
- Trong mitn Xm < X < Xe!

~

v=0:g(X) = (1 - H)—exp[ — (Xm—~ Xp) — L(X = Xn)] + CX + D ;

v=1108(X) = (1 - H) Ksexp[ =(Xm — Xb) + LXm] Ei{ —LX) + ClX + D ;
' exp(— LX)

v=1216(x) = (1 — H) Ks exp[ —(Xm — Xb) + LXa] +
+ LE‘s(—LX)} T + D. : (2.4)
& day bam tich phan cbi s3:
. +so
" da -
Ei(-§) = - s E>0;
- wexpw)

Ki = Pe; N® X 1a tham s khong the nguvan dje lrung quan h¢ giftn edp nhiét va din
- nlnét (s8 Pekle Pey = uoLap,Cifhi; N*'= NIua?oC-;ShTm s wo = KPsfpmbu g i =1, 8§, -
' Clrng voi eic didu kién trén bién, cdc tiéu.chudn ddng dang tr ng truéng hop
(2.7) bao gdm: _ '

— & tiéu chulin the hign tac déng nhidl va cidc ifoh chil v&t Iy nhigt = dien ter
cha moi truong !

L L
H, Ly Kn, Key qf = 22 (hay Bp), qf = —10—,
. AbSETm - +8SeTm

— 3 titu chudin dac trung bkinh hec khong gian = v, Xby Xe. S0 vé&i 20 tidu chudin
ddog dang trong bai todnm khéng ding, tredng bop bal lodn dirng thue su d.’; duge don
gidn hoa di ril phidn,

3. NGHIEM DUNG TRONG MIEN KHONG GIAN HUU HAN (X, = +o0)

Xét (ruong hop nghiem dung (2.2) véi cac ditu kign sau:

! . a6 -
N=2ZXp: = —qp = consl
dX | X=Xp+ 0
: 16
X = Xe . = q% = const. (3.1)
. dx E=Xe=10 :
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Khi 4% che hing ¢4 tich phin C va D treng €23} #3 {2:.4) ho#n (oan .duye .
ghe dink ° 7 .
— Trong midn Xp <X < Em

—Eaf 1 — Hexp [~2{Xn — X0)] + q}l&a i

A

1+ Ko 4 H) exp [~(%m — X0} = C Xa 3

c
D
v% ii € é_ ~Eaf 1~ 'pxp T-—?(Xm Xu)] + qb\b,m}
o D=1"Kuexp(}xb)E1( Xm) =~ ClnXms
c

V=12 €= —Kn 1,— exp [—=2(&m = X)} + q} xblxu} 3
o C
D=1+ ngxp(x.b) Pip(—-—l;‘-"l— + Ei(—xm) ] 4+ — (3.2)
Xm : . Xa

= Trong. midn Xm < K < Xe:

v=0: G = =K (1l — Hexp[~(Xn — Xp) = L(Xe — Xm)] 4 HLAE

L

il

1+{(1~- H)-I—;f-‘exp [— (Xn - Xh)] = CZm;

v=1: C=-K(1 - H)'eip[—(x';, - Xp) — L(Xe - Xm)] = q¥XefKa];
D =1— (1 - Mexp[ ~(Xn = Xb) + LEn]Bi(~ LX) — €InXn;
- Ks{ (1 - H)exP[- (Xm - Xh) “"L(Xa_ - Xm)} "" qug“{{]‘;‘ ey

D=1+ (1— H)Esexp[~ (Xn ~ X5) + LXm]ﬂ[M +

i

v=23: C

m

+LEi(-—Lx,;)]+'c/xm. | (3.3)

va phu’C’I"G uinh d® xac dmn vi tri ela flO[l cbuven pha:

] (XE) = 1 - HGXPI_ 2(}&111 - \5)] - (1 — H)exPL (Xm — Xb) — L(\e - Xm)] =
hY - Ged . ; :
z_(gf_*é..i._i_ﬂi}gq*; v = 0,1 vi 2 ' (q4)
En " s '

D& dang cbi ra ring phwong trinh (3.4} chmh 12 di%u kidn cin bing ning lugug
toan phin do vat chdt® hap thy qua nguba nhist khdi QE(z) vi ping lugng g truyén
qua “edc bidn Kb va Xel . ‘

Ty day ciing 42 dang nuﬁn thiy khi g* <0 va qF 2¢ 1 nghidm deng dang (22)

khopg tbn tei. Trong triedng hop may todn bd vat chdt eda ihanh phin the ohit 3o tai
hoiic & dang long (q* < @) hoje & dang rfn {g* 2= 1)-

Két bam s . - ‘
E(X) =1~ Hexp[ 2(& - K1)} {1 - H‘;exp[-—(x - Xp) - L{Xs = X)] {3.5}

Mauh de L. P&: voi L <C 1 nghiam du'nc dgmg (2.9 ciia b:‘u todn {1.1) — {1.5), {3 1) t6n
tai duy obit véi digs kidn 3o ; _
E(Xp) < ¢ < E(Xe) - (3.6)

vd khi 46 trwrng nhigt do xée &iuk béi che cong thie {23}, (2.4) va (3.2), (3.3),
Ching minh. Thye vy, déi vel L=< 1 dé dang cbi ra ring B(x} 13 bdm s§ 18§ don

1 é)_} .
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dida ting. Va khi do @61 véi X & [Xn %elt min B(X) = E(Xe) > 05 max E{Y) = E(X) <
(hinh 1). Béi vy d6i véi mei qM, E(Xw) << qt™) < E(Xe) (dn tai va doy nhit Xg lhda
min phwon. lrioh (3 i}, Ménh a8 dvge ching minkh.

'f T R .- . o f
AEthe)
- ECX) »
| )
es f-
f [
|
i
|
T
|
E(X)W | | g ’
; Lo L
A Am Xe X - .
Hioh 1. Déing ciia ham s6 E(X) khi L < 1 B Hinh 2. Dang cla iulm s {X)khiL.> 1.

Cac duémg cong 1, 2, 3, 4 v& 5 phi hop
vo6i H=¢ H=Hs Hp < H < He
B IT=He va H= 1.

Béi voi L =1, H=0 phuaong trinh (3 4) suy bi&n. Trong trtrf.‘rng hurp nay tdn
ta1 v4 55 nghigm ding cia bii toin dang xét khi: g™ = 1 — exp[—(Xe — Xb)]. -

D3 x4c dinh duy nhat mét thlém odin phé.l cho -thém dléu ku’;n nhist 4o trén

.bién X» hodc Xe.

KhiL>14d8i v¢i 0<H <1 ham s6 L(x) cHd mit dté tri eye doi & didm Xe:

- 2H
3 ' . — 1+ L) s &
- Xe(H) = 3 Xp + LX, +1n[(l_H)(L_])]U( +

Co thd chitrg minh dogce ring dbi voi!

(L = Dexpl— L{Xe ~ Xp)] _ = texp(Xe = Xa)

Hp =

s He= .
2 {L ~ 1expl~ L(Xe — X3)] 24 (L — DexpfXe — Xp)

Hb ¢ H < Hethi N < Xo 5 Xes kli JT = Hp, H = He tbi tuong g Xs = Xby Xa = Xeo
Ngoii ra co tht ching mink cdc tinh chit sau cha ham §8 BE(X, L; H)} khi' L > 1%

+ EfX,

L, H) 12 ham s6 151 theo X.

+ E{Xb, L, FI) va E{Xe, L, H) 1a ham s& don diéu gidm theo H.

+ Voi H
+ ¥éi H

{Hinh 2).

il

6 ham s8 E(X, L, ¢) 181 don digu gidm theo X.

1 ham s6 B(X, L, 1) 16 don diéu ting theo X.

Ta do. suy ra:




Menh ¢ 2, D8I véi L > 1 nghidm dimg dang (23] cia bii todn dang zét dn tal duy
ahft véi g E(Xe) < g™ < E(L) hote E(Xp) > q) > E(X.)

PO voi g™, E(Xew) < q™ < B(X4), & day E(Xse) = mar{E(Xp), B{Ne)|
phuong trinh (3:4) c6 hai nghiém. Tuy nhién trong trudng hop nay (& diBu kién cin
bing ning lwong toan phiin va tir tinh endt cla ham 88 B(X) da zét & trén cd thd chi
ra ring mot trong hai nghifm @6 La khéng &n djoh d8i v§i cac nhitu 33 nhd (Hioh 3).

bECX) ey .
A
/)
E
A .
Am X & A A
@) YECK 2

X

] "

g Am k- F _
) )

P

Hinh 3. Cac dang nghigm khdng dn dinh (a, d) va
- dn dinh (bs c).

Ngoii ra, do ¢hé d¢ c#p thoat nhigl & che. bidn, cé th¥ xuit hifn nghiem ding
dang (2:2) v&i hai fron chuy2a pha [61 Trorg trudéng hop kbhéug ¢d phdn xa ST bdi
fron chuydn pha (H = 0), v&i moi L ham s3 E(X) don digu bdi vy néu tdo lgi nghitm
1ht wghitm d¢ 1y duy nbit.

§4. KCHIEM DUNG TRONG MIEN KBONG GIAN VO HAN (x; — +e0)

Xét nghidm ding (2.2) vél didue kién nhigt 46 cho trwée lai vbd cwes
X=+Fee i T—Ty = conste (4.1}

Ménh d¢ 3. Bg&i voi v =10 vi 1 (chuydn dng mét chidu d8i xitng mit vi d6i xtng
true) nghi¢m ding dang (2.2) cla bai toan (1.1) — (1.5) véi dide kién bien & vé cye (1-1)
khong toun tai-

Ching minh. Tt (2.8), (2.4) va (4.1), do tinh eh#i luén duong cha him s6 exp va
ludn 4m cla bam 88 tich phan ¢hi 8§ B —X) suy ra ring d&i véitredng hop v = 0 va t,
C=0 va D =0, Khi d6 4& ding nhin thiy ring khéng tdn tai Xm, X» < Xao < Xe
s20 cho 8(Xw) = 1. Menh 43 duoc chitug minh, o ‘ .
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Ménh @ 4, Bsi voi v =2 va L <"1 (chuydn dong mot shidn dél xfrmg eliu) nghitm
dirng dang (2.2) cdia bai tosn (1.1) = (1.5) véi didu kién bién & vo eye {4:1) khi:

Kn(l - Go)

Ka 2> K¢ = 2 [
B Es .
tdn tgiK- N .
Ching minh. Treng truéng hop nay cac hing s6 tich phén xéc dink:

= Trong mita Xs CX < Xm? ’ |

C = — Kz} 1— Hexp[—2(Xm — X3)] | - q@xd

, e Y
D=1 +—— + Knexp(Xn) [fﬂ(—-é"l)- n Et(-'Xm)].
Xm ’ Xm

— Trong rlm'én Xm < X< +201!
= =(1 = 6;)Xm — (1 = H)KsXmexp{ - (£m — X3) + L Xu] X
% [ exp(fL Xm)

Xm

4+ L Ei{~L Xm) ]; D=8 SN (%)

vi phuwong trinh 48 xée dinh Xm cé dang sau '
Z(X) = V(X) - Y(X) = 0; *(4)
V(X) =1—- Hexp[-2(X—Xp)] ~ (1 — Hexp [~ (X~ Xp)]:
¥(X) = x% (1~HYLexp[—(X = X») + L X] E{(-LX) + ! ~Ab 7k ¢
Ks X K»

D&:dang chi ra V(X) ]4 ham sf 18i don di2u ting -t .0 48n-1 {romg midn
Xb <X < +90 edn ham s8 Y(x) ¢6 tinh chit sau? Y(Xp) =>0; X = +oo0 Y(3) > 4=,
Tt d6 suy ra phwong trinh (1.3) cé it nhdt mot nghiém. Méoh d3 &wge chirng minh.

D& véi phin 1&n che fogi vit chit didu kién rang Ibu@c L <"1 pht bhgp véi tinh

ch&( vat Iy cfa ching. Vi vdy, tay ddy la mot rang budc trong chitng minh nhirng la -

mét ring buge vil Iy phd hep.

§5. NGHIEM 2 FRON CHUYEN PHA

Phu thudc vao ehé dd nhift, bii todn trén cd thd ndy sinh trweng hep trong
méi trwdng (do tai nhitu fron chuydn pha ddng thdi thch biet nhau. O dav ta chi xét
mdl trudng hep don gidn va co v nghia vét 1§ ré rang 46 124 nghiém dipg 2-fron

thH 12

1 2
chuvda pha X' v Xh'y Xb < X' < X2 < oo,

B¢ don gidn xét trugng hop H=10 va nghi¢m dirng cliz bdi toan ¢6 deng sau
.~ Trong midn 1 — mién pha rdn cdia thanh phin thir nbit Xp << X << X
[ exp(—L X)

n

' (#)y 2
. ] _ Ks

B(X) = =Ky exp (L Xp) + L Ei{-L x)] - "1% + D; (5.1)

- q‘g’xh] s B=~(t — H)exp (L X} Bi(—L X5) (43)

17



. R PRI . . L < (13 ' . . o 8
. . exp(-—- Bw’) N . (11 Ks qb Xh
= . - —_————— o ....‘x ¥ — 1
D=+ Keexp(L XB)E X L Ey(—x3% e -+ -

i1

"~ Trong mida 2 — mléD pha 1ong cliz thanb phin thi nhat X&' < X < X2V

. i {1
6(X) = — Kn exp [=L{Xa = Xp) + Xn’

XLhx@® [ exp(—Xai £
C=—Kaq -—-]?———‘E——exp f= L(Xm - Xp) + Xm ]1[—1]-(1——'3—)'+E(
i X2t ' xih

Joexp (XD }&m)l
Xch
m .
; (ty 1) exp{—X ) u) C
=1+ Kn exp[-L(Xn’ — Xp) + bty [—R{f—“‘ + Ex(“ )] “}“'X(m-

= TlOl‘ig mitn 3 - mlén pha rén cha thénh phan thir nhﬂt Xrtnm <X < oo :

. . .V ‘ - N o . LX
| B(X) = ~ K exp [+ Lz = x1) P -0+ LX[Z]][ exp(Y . ) +
+LE1(—LX)] - D | - (83)

exp (— Ym)

(_.
G4

EEARTN oS .'Q;Ks'-‘Xéjm'exp L(X[” - Xb) (X[h [1]) + LXCZ]]}

' — B,

(2)
g exp [= L(KED = vp) = (X2 — x{@) + LX) }

L Ei("‘ L *{m

)+

va he¢ phuong trich d& xéc dinh }\[1’ vh Xi

w2, {1 —0.. - —L(x __:';, 1
Fl(ngjg x (2 -1+ 9b¥p X}Eﬂl) o e‘(p[ I(\ Ki) ]
Ks Ke x(h

+
+oxp [~ L(xY - x3) + 30 h;( x4

+L exp[" L(xd’ - x},) — (S~ XY 4 L3P (- fof’)
) _

- exp [~ L(x“’ ~Xp) + XS E(=-xE) =0

] [ expg;u\'_) +E:(-X)] - _§_+ ]j; (5.2) .



Bl — ' wy] e 1) Y e (v {E) - (1)
x (23 1 a ¥4 I. X 3 }L L =) {
fz(Xti)g Xtm) 1+ dptb <2 ? BNCRNT pl= L{xY b) = (X X5

&
s Ks X
: P 1 1 .
+ Lexpl=L(Xa — Xp) = (%3 - Xu ) +LXRlBi(-Lx@) =0  (54)

H¢ phwong trinh (5.4) dwge gidi 83, k&t qud tinh to4n thd hién trén hinh 4.

Ly

Zy :
X2

’u

o2

§6, NGHIEM DUNG CUA BAl TOAN KHONG CO CHUYEN PHA

!
(Xm, Xa i + w)

Xét bai toAn nung néng chit 16ng o6 d9 nhdt cao trong che 16 xdp. Tuong 1y
bai toan (1.0 — (1.5), {4.1) ¢6 th¥ chiéng minh duge riing d8i voi v =0 va 1 nghitm
dirng cfa bai toan dang xét khdng tdn tai. B6i vai chuydn ddng ddi ximg cin (v =2)

_nghiém ding t8n taj.va profin phiét 44 ecing nhu ap suil trong chit 1éng ¢é dyng vhu
trén hinh 5. '

V=2

w/”“—:::f

b7
“Hinh 5. Profin uhiét d9 (a} vi 4p sudt (b) trong chél 1ong.

Két qui s§ cho thily trong mdt s6 trudng hop dong kh6i todn phin gb co6 th® dat 40 tén

trong 1 ngdy voi mie tiéu hao nfing lyong 4% duy iri birec xa PT dn dinh 12 6,25 — 0,5
tdn/nghy, .

L



7. KET LUAN

24 chimg mink dinkh 17 tén igi, duy nhit va nghign ciu tinh chit nhiétng nghitm
lirng ecda bai tehn truydn nhist — chdl trong moi trudng xdp bi nung nbéng boi ngudn
1hiét mit va ngudn nhidt 1hdi phu fhude vdo die thit binh hoe cha khong gian, {ac du g
1g0al va tinh chfit vat ¥ nh & ~ dign t& cda vat chidl, Qui trinh ir2n cé th: st dung
rong viée sy kho, lam sach méi trudng xdps trong vige kbai {béc, 1am ting he s8 1a via
Wa diu thd cd d9 uhdt cao ¥i veve.

Dia chi | " | Whan ngiy 12[9]1987
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SUMMARY

STATIONARY SQLUTION OF HEAT-MASS TRANSFER PROBLEM
IN POROUS MEDIA WITH VOLUMETRICAL HEAT SQURCEH

Process of electromagnetic heating and filtralion of fluids in porous media wiih
regard to mass transfer (melling or induration)is investigaled. Theorem about exislence
and only stationary soiution in dependence on geomelrical characteristics ol space, exler-
nal heat action and thermalphysical and electromagnetic characteristics of media has been
proved. Regarded process is possibly used for drying and cleanjng a porous media, for
recovely and increased production of oils and ele. '
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