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Abstract—A solution is given for a system of differential equations for heat and mass transfer in a
dispersed medium in the presence of phase conversions (the evaporation of liquid or steam con-
densation)., The mass transfer is thought to occur under the effect of mass transfer potential gradient
V8, a temperature gradient Vr and a total pressure gradient Vp. Solutions are obtained for the heat and
mass transfer potentials (4, 8, p) applicable to a one-dimensional problem (an infinite plate and a
sphere with boundary conditions of the third order. The solutions are given in the criterion form using
heat and mass transfer similarity criteria. An analysis is given of the effect of the separate similarity
criteria (Bi,, Bi,,, Pn, Lu,) on the fields of heat and mass transfer potentials. The effect of molar (fiitra-
tion) transfer on heat and mass transfer is shown.

Résumé—La solution du systéme différentiel régissant le transfert de chaleur et de masse dans un milieu
dispersé a été donné en présence de changement de phase (évaporation du liquide et condensation de
vapeur). Le transfert de masse est supposé se produire sous 'effet du gradient de potentiel de transfert
de masse V8, du gradient de température V¢ et du gradient de pression totale Vp. Les solutions pour
les potentiels de transfert de chaleur et de masse (¢, §, p) sont obtenues dans le cas du probléme unidi-
mensionnel {plaque infinie et sphére) et avec des conditions aux limites de 3éme espéce. Les solutions
sont données sous forme de critére par application des critéres de similarité relatifs au transfert de
chaleur et de masse. Une analyse a été faite sur I'influence des critéres de similarité particuliers
(Bi,, Bi,,, Pn, Lu,) sur champs de potentiel de transfert de chaleur et de masse.

Zusammenfassung—Die Differentialgleichungen fiir Wirme- und Stoffiibertragung im dispersen
Medium wurden bei gleichzeitiger Phasenumwandlung gelost (Fliissigkeitsvepdampfung oder Dampf-
kondensation). Es wurde angenommen, dass die Stoffiibertragung stattfindet unter der gleichzeitigen
Wirkung des Potentialgradienten der Stoffiibertragung V4, dem Temperaturgradienten V¢ und dem
Gradienten des Gesamtdruckes Vp. Die Losungen fir die Potentiale der Widrme- und Stoffiibertragung
(1, 8, p) werden angegeben fiir das eindimensionale Problem (unendliche Platte und Kugel) bei Randbe-
dingungen dritter Art. Die Losungen sind in Form von Kenngrissen mitgeteilt. Der Einfluss der
besonderen Kenngrossen (Bi,, Bin, Pn, Lu,) auf die Potentialfelder der Wiirme- und Stoffiiber-
tragung wurde untersucht.

Abstract—DB craTbe 1aHO peuiesEMe cUcTeMBl fuddepeHINaIbHEX YPABHEeHNH TeII0- U Macco-
HepeHoca B MUCHepCHOI cpefe NpM Haauunu $asoBHX lpeBpalleHuit (McrapeHue HUXKOCTH
AN KOHZeHcauus mapa). IlpeamonaraeTcd, uTo MEepeHOC MAcCH BelECTBA NMPOHUCXORUT TOT
JelfcTBMeM rpaieHTa MOTEHHMAZa Maccomepenoca V@, rpajgueHTa TeMmeparypsl V¢ u rpa-
amenra ofmero gaBmenusd. Vp, Ilonydensi pemleHns IIA NOTEHUMAJOB [IePEHOCA Tema
1 MacCH BelecTRa (¢, §, p) IPUMEHATEIbHO K OGHOMEPHOI 3aaue (HeOTpaHHYEHHAA MIIACTHHA
¥ 1ap) UPH IPAHUYHEIX YCIOBUAX TPeThero poga. Pemmenusa naHsl B KputepuaasHol fopme ¢
HCIIOJNb3OBAHMEM KpuTepues mnogolHa TemjomaccomepeHoca. JlaH aHaaus BAMAHUA OT-
AeIbHEIX Kpurepues mogolus (Bi, Bi,, Pn, Lu,) Ha 1noJiA MOTEHIMANIOB TeNJIOMAaCcCCONepeHoca.
Tlokasano BiMAHIE MOJAPHOre (QUILTPAIMOHHOTO) IIepeHOCA MAacChl Ha TeIo- M
MAaCCOIEPeHOC.

IN order to intensify heat and mass transfer high of matter and energy is considerably modified.
temperatures and pressures are employed in In addition to transfer due to molecular pro-
modern engineering on an increasing scale. cesses, molar processes of a filtrational nature
Under such conditions the mechanism of transfer  start playing an important part. Let us consider
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highly intensive internal heat and mass transfer
in moist dispersed media, and the influence of
various factors on such transfer.

The transfer of heat and that of matter in
dispersed media are interconnected and inter-
dependent. It is being effected by the action of
various thermodynamic forces: heat transfer,
mass transfer and filtration. On the other hand,
the magnitude of the thermodynamic force is
determined by the difference of the respective
transfer potential. The heat transfer potential — ¢
the potential of molecular mass transfer 4,
and the potential of filtration {molar) transfer—
the general or excess pressure p [1]. The system
of differential equations for heat and mass
exchange in the case of molecular and molar
transfer can be represented as follows [2]:

o

ot o0
qug; == V(/\q\qt) + €py Cmé‘ - E Ciqmin

of

2 6
CpY (r.lg == V(/\pr) - €Y Cm%r
where A, is the coefficient of heat conductivity;
A, and A, are the coefficients of molecular filtra-
tion conductivity of matter; ¢,, ¢, and ¢, are
the respective heat, liquid and vapour capacities
of the material; p is the specific heat of
phase transition; & is the thermogradient co-
efficient; a,, is the mass transfer coefficient of
potential conductivity; y is the density of the
dispersed medium; e is the criterion of phase
transition;  is the time; the added term Xc.q,,,Vt

i

n 3

characterizes the convective component of heat
transfer in the dispersed medium.

In order to connect the dispersed medium with
the surrounding medium we assume boundary
conditions of the third kind, since they represent
a mathematical analogy of frequently occurring
convection processes. In case of highly intensive
heat and mass transfer they can be expressed
as follows:

‘_‘AQ(VI)S + C‘q[tc - (Z)s} -
- (1 - E)Pam[(e)s - ge] =0,

Au(V0)s + And(VE)s + A(Vp)s +
-+ 0"m[(e)s - Ge} = 09

(p)s = Po»

)

where a, and e, respectively, denote the co-
efficients of heat exchange and mass transfer
between the carrier of heat and the dispersed
medium; indices s refer to the surface of the
dispersed medium, and indices ¢ to the sur-
rounding medium; index O refers to the initial
value of the respective parameter, and index e
refers to its equilibrium value.

The transfer coefficients and the thermo-
dynamic characteristics of the disperse medium
are in one way or other functions of co-ordinates
and time. In the first approximation the co-
ordinate relation can be neglected. The system
of equations (1) is thus simplified and permits
evaluation of the process for each zone [3, 4].

The solution of the system of equations (1)
for one-dimensional bodies under boundary
conditions (2) and with constant initial distribu-
tion of transfer potentials is as follows:
for an infinite plate

T(X,Fo) =1 —3 £ C,; cos v; p, X - exp (— piFo)

n=1 j=1

W 3
6(X,Fo) =1+ Ko C,i (1 — v3) cos v; puy X - exp (- piFo)
n=1 j=1|

o 3
1
P(XFo) = — P z Z Cp0; €08 vip, X - exp (— piFo)
n= b je= 1
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for a sphere

© 3
—A : . nX
T(X,Fo) =1 + Z z Cui M Ve exp (— p2Fo)

X
n=1 j=1
1 w0 3 . X
SIn v ;4
O(X,Fo) =1 ~ Ko Z Z G (1 — v%) ¥ EXp (— u2Fo)
n=1 j=1
I~ N in v, X
SIn vy,
P(X,Fo) = B z z Crjo; —Xiu— - exp (— u2Fo)
n=1 j=1
where
C.—2 (Ko ky — 1)(Pry — (Xa/ Xug) Prg) — eKo(Qpg — ( X2/ Xp3) Q)
" Mn /8
C.— -2 (eKoky — NPy — (X1/ Xng) Prg) — €Ko(Qny — (X/ Xp3) Ons)
"2 l‘*n‘pbn
C.—2 (eKok; — 1)(Pay (Xpa/ Xg) — Pra (Xa/ Xpg) — €Ko(Qry (Xg/ Xpg) — Ong (Xa/ Xia)
n3 T
Pntln

Xn X, X, X,
‘/‘n == (Pnl - Yn—; Pns) [VzAnz - Kz (V:;Ana + banna)] + (an - ATn: Qna) [Vanl — )—(;; (yan3 -+

X, X, X,
+ bn1Pn3)] - (Pn2 - ;‘T:Pns) [lenl - Tn:("aAna + blena)] - (in - Xni Qn3) [Vanz -
X,
R (3B haP)|

o; = (1 — (1 — ») — Lu(l — v) v} — eKoPnLu»?
vi=+ VA, +38) (=123
A=Y~ 3+ VAT + & I} + 4 — 4 1, — V(I + 2 1)
Here the correct values of 4, must simultaneously satisfy the following relation:

V= 4+ VG + 5 ) Y (= 3T, — VG + 3 1)) = — 31T,

where
B2 288 BB
Mh==3+hh="g+5 b
=1+ — ~1+—1+KP
A ( E)Lu Lu, eforn
= (1 ! 1 ! KoP L. = !
Ay (_e)fu+( +ﬁ+€°nm’ By Lu-Lu,

Also, for an infinite plate

A 1 . 1 . Villn
= |1+0 ) K + Bi, sin v, + Bi, COS v;fty,
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(LT v?) + eKoPn + o;Lu,/Lu

By; = (1 — v} sin w;p, + -

Pn]' - (1 - Vf) COS Vilky —

Bi,,

(1 - »¥) + eKoPn + o;Lu,/Lu

Qs = [1 + (1 — »%) Ki] cos vjp, — Bi
lq

b”j = V; tan Vil — Vg tan Vally,

for a sphere

An; = [1 + (1 — %) K] cos vp, —

Bi,,

Vilkn .
o SIn v;u,

" in v
Bi, it

Xm' = 0; COS vy

(I — v) + eKoPn + o; Lu,/Lu

B,; = (1 — v}) cos vu, —

Bi,,

(1 — v) + eKoPn + o, Lu,/Lu

Py = (1 — v})sin vy, + —

1

b,; = v; cot v, — vy CcOt vauy,

tn is determined by the solutions of the characteristic equation

(Pn2 -

O

The values of the characteristic roots u, for a
dispersed medium possessing the form of an
infinite plate are given in Table 1.

The solutions are given in dimensionless
form: T, ©, P denote, respectively, the dimension-
less values of temperature, molecular and molar
potentials, viz.

T:t—~t9 @:,ﬂ’_;e p_P P
tc - to’ 00 - ee’ Do
where
x . . .
X = R dimensionless co-ordinate;
a.r criterion of homochronism of
Fo = #, temperature fields, the so-called

Fourier criterion (a, is the heat

Bi,,

Xni =0 sin Vitn

Xoo
Xoa

(Sin Vb + Vjitn COS ij‘“n)

Vikn sin Vibty

v, Sin vu,

(vip, cos v, — sin Vithy)

1 .
Bi, Viity COS vty + [1 ~ Bi, + A=) KIJ TSI vy,

Xn
Pu) Qs = i @) =0

coefficient of potential transfer
a; = A,/c.y):

criterion of inertia of fields of
heat and mass content, the so-
called Luikov criterion, a,, is the
liquid coefficient of potential
transfer a,, = A, /cpy;

criterion of inertia of filtration
potential field with respect to
temperature field (a, is the filtra-
tional coefficient of potential
transfer a, = A,/c,y);
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. a.R
qu = 7;—
and Bi,, = a”‘R, Biot criteria of heat
Amm  and mass transfer;
o(t, — t ..
Pn = o, "), Posnov criterion;
9, — 6,
0, — 86 . .
Ko = Enplly — be) Kossovich criterion;
cq(tc - to)
€. N . .
Bu = 27 _Po Bulygin criterion;
Cq t, — to
1 — Bi .
K = — Luz.",  complex criterion.
< “UBi,

An analysis of the solution shows that the
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increase of Fo. Beginning with Fo ~ 0-7 it is
possible with an accuracy of 1 per cent to limit
oneself to two or three terms of a series.

The solution of the system of differential
equations (1) (2) gives the dependence of the
process on a large number of similarity criteria
of heat and mass transfer. It must be stressed,
however, that not all of these criteria have equal
effect on the development of the process. Some
of them primarily affect heat transfer, others—
mass transfer, others again—filtrational char-
acteristics of the transfer. Some of the criteria
are connected with molecular, others with
molar transfer. Let us consider the effect of
various similarity criteria on highly intensive
internal heat and mass transfer.

The heat and mass criteria of Biot

infinite series which the expressions for 7, © i % : _ %m

. . . Bi, = - R, Bi,, = —R

and P contain, converge very quickly with Aq Am

Table 1
{
Lu Lu, € Bi, | KoPn
Biv R i : :
0-3* ; 07 10 300 {1000 01 | 09 5 ; 10 15 | 045 | 1-50 1 300 | 5-85
i }

030 | 0469 | 0-0779 | 0-0578 | 0-454 | 0-468 | 0-463 | 0-474 | 0-454 | 0-466 | 0-468 | 0-508 | 0-485 | 0456 . 0-412
0-35 | 0-495 | 00834 | 0-0622 | 0-480 | 0-493 | 0-490 | 0-501 | 0-476 | 0-492 | 0-494 | 0-544 | 0-513 ] 0-480 , 0430
0-40 | 0-517 | 0-0884 | 0-0662 | 0-503 | 0-517 | 0-5120-523 | 0-493 | 0-513 | 0-515 | 0-574 | 0-538 | 0-501 ' 0-445
045 | 0-536 | 0-0928 | 0-0699 |0-523 |0-537|0-533|0-543 | 0-511 | 0-532|0-534 | 0-602 | 0-563 | 0-518 . 0-458
0-50 | 0-556 | 00968 | 0-0733 | 0-541 | 0-554 | 0-550 | 0-561 | 0-528 | 0-552 | 0-553 | 0-625 | 0-582 | 0-534 ' 0-470
0-60 | 0-583 | 0-1050 | 0-0801 | 0-572 | 0-584 | 0-579 | 0-590 | 0-555 | 0-577 | 0-581 | 0-669 | 0-617 | 0-560 ' 0-488
0-70 | 0-607 | 0-111 0-0858 | 0-596 | 0-607 | 0-603 | 0-614 | 0-578 | 0-599 | 0-605 | 0-709 | 0-646 | 0-581 | 0-504
0-80 | 0-627 | 0-117 | 0-0911 | 0:617 | 0-628 | 0-623 | 0-633 | 0-596 | 0-617 | 0-624 | 0-741 | 0-670 0'59910-515
0-90 | 0-645 | 0123 | 0-0962 | 0-634 | 0-644 | 0-639 | 0:649 | 0-611 | 0-633 | 0-640 | 0-771 | 0-690 0-613‘&0-525
1-0 0-658 | 0-128 | 0-1011 | 0-648 | 0-658 | 0-653 | 0-662 | 0-622 | 0-645 | 0:653 | 0-796 | 0-707 | 0-625 | 0-533
1-5 0-706 | 0-151 0-1197 | 0-699 | 0-707 | 0-702 | 0-709 | 0-656 | 0-686 | 0-700 | 0-885 | 0-765 | 0-666 | 0-558
2:0 0-733 | 0-170 | 0-1340 | 0-727 {0-734 [ 0-731 | 0-736 | 0-676 | 0-714 | 0-725 | 0-938 | 0-798 0-690%0‘572
30 0-764 | 0-197 | 0157 0758 |0:765 | 0-761 | 0-767 | 0°696 | 0-739 | 0755 | 0-993 | 0-836 0-716 | 0-589
40 0779 | 0214 | 0-173 | 0-775 0-781 | 0-776 | 0-784 | 0-704 | 0-752 | 0-771 | 1-023 | 0-856 0'?30§0-599
50 0-789 | 0-228 0-184 | 0-786 | 0:791 | 0-785|0-794 | 0-712 | 0-761 | 0-781 | 1-042 | 0-867 | 0-738 : 0-604
60 0-796 | 0-242 | 0-197 10-793 10799 |0:792 1 0-803 | 0-715 | 0-767 | 0-787 | 1-054 | 0-875 | 0-744 0-608
70 0-801 | 0-250 | 0-208 |0-798 | 0-803 | 0-796|0-807 | 0-718 | 0-771 | 0-792 | 1-061 | 0-881 | 0-748 : 0-611
80 0-804 | 0254 | 0-214 |0-802{0-807|0-800 | 0-812  0-721 | 0-775 | 0-796 | 1-068 | 0-886 | 0-751 | 0-613
90 0-807 | 0-260 | 0-220 |0-805|0-810 | 0-802 | 0-815 | 0723 | 0-777 | 0-798 | 1-073 | 0-889 | 0-754 | 0-614
10 0-810 | 0-263 0-225 | 0-808 | 0-813 | 0-804 | 0-817 | 0-725 | 0-779 | 0-801 | 1-077 | 0-891 | 0-756 , 0-616
15 0-817 | 0-280 \0'245 0-816 | 0-820 | 0-810 | 0-825 | 0-728 | 0-786 | 0-808 | 1-090 | 0-900 | 0-761 | 0-621
20 0-820 | 0-287 1 0-256 0-8190-824|0-813{0-828 | 0-730 | 0-788 | 0-812 | 1-096 | 0-904 | 0-764 : 0-622
30 0-824 ! 0-296 0269 | 0-823 | 0-828 | 0-816|0-832 | 0:732 | 0-792 | 0-816 | 1-103 | 0-908 | 0-766 | 0-624
40 0-826 |, 0-300 ’0~275 0-825 | 0-830 | 0-818 | 0-834 | 0-734 | 0-794 | 0-817 | 1-105 | 0-911 20-769|0-626
50 0-827 | 0-302 | 0-278 |0-826 |0-831 | 0-819 | 0-836 | 0-735 | 0-795 | 0-818 | 1-106 0-913;0~770!0~627

‘i | f

* iy values for Lu = 0-3 simulaneously correspond to g, values for Lu, = 500, ¢ = 0-7, Bi,, = 20, KoPn = 225
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characterize the intensity of external transfer
(Bi, for heat and Bi,, for matter), as compared
to the intensity of internal transfer. One might
therefore call them criteria of surface heat and
mass transfer. When the Biot coeflicients are
small the potentials in the centre of the material
differ little from the corresponding potentials
on its surface. Transfer of matter and heat is
slow. With increase of Bi, and Bi,, transfer
intensifies. The surface temperature rapidly
approaches that of the heat carrier. In a disperse
medium big temperature gradients arise effecting
intensive redistribution of matter. At the same
time large stresses occur inside the material,
creating conditions for warping, and formation
of cracks and pores.

Once the processes within the material have
become quasi-regular, ie. once the Fourier
criterion has reached the value of Fo =07 — 1-0,
the Biot heat transfer criterion affects only the
fields of the thermal characteristic (Fig. 1), and
the Biot mass exchange criterion affects only
the fields of molecular transfer potential or mass
content (Fig. 2). The field of filtration potential
becomes an automodelous one with respect to
both criteria. A similar result has been found by
considering molecular heat and mass transfer
in moist material [5, 6]. This, as well as the fact
that the Biot criteria are indifferent to the
field of filtration potential indicates that the
criteria of heat and mass exchange are chiefly
connected with the molecular mechanism of

Y. MIKHAILOV

transfer. The nature of the change of criteria
with molecular transfer potential and tem-
perature is in good accordance with experimental
results obtained by Lebedev {7].

The criteria of Posnov

(t. — ty)
Pn= Sy g
of Kossovich
Ko — cmply AAQ‘)’
oty — to)

of phase change (e}, and of Bulygin

PCy Do

Bu = Cq t, — ty

can be considered as belonging to the group of
criteria of internal heat and mass transfer
because they characterize deeper processes of
phase change and transfer taking place within
the material.

The Posnov criterion characterizes the relative
non-uniformity of the mass content field pro-
duced by heat transfer. The Kossovich criterion
is a specific form of the phase change criterion.
It is equal to the ratio between specific heat
consumed on evaporation of matter and specific
heat consumed on heating the dispersed medium.

If there is no molar transfer in the material
the nature of the effect of the criteria Pn and Ko
on the potential of heat and mass transfer is
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Fic. 1. Dimensionless transfer potentials as a function of Bi, criterion
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FiG. 2. Dimensionless transfer potentials as a function of Bi,, criterion

analogous to the effect on these potentials of the
criteria of surface heat and mass transfer
Bi, and Bi,,. Under conditions of quasi-regular
process the criterion Pn is automodelous with
respect to the temperature field whilst the
criterion Ko is automodelous with respect to
the field of potential of molecular transfer
of matter [5, 6]. The fact that molar transfer of
matter starts taking place in the material
changes the dependence of dimensionless
potentials on the criteria Pn and Ko. At small
values of Fo the temperature of the material
increases visibly with increase of Pn, but in the
course of time this effect diminishes and changes

its sign at values of the Fourier criterion larger
than two (Fig. 3). The dependence of the
filtration potential on Pn, combined with the new
nature of the influence on the temperature
distribution shows that the Posnov criterion is
connected with a molecular as well as with a
molar transfer mechanism. A similar con-
clusion can be obtained with respect to the
Kossovich criterion.

The fact that a powerful molar mechanism
arises in the material has its effect first of all on
redistribution of matter. The Posnov criterion
which in case of molecular transfer characterizes
internal processes of mass exchange must show
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Fi1G. 3. Dimensionless transfer potentials as a function of Pn criterion
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the appearance of a new mechanism much more
clearly than the Kossovich criterion which
characterizes internal processes of heat exchange.
An analysis of the results of solution of the
system of equations confirms this: the change of
the effect of criterion Pn on the index of heat
transfer of the process proves to be stronger than
the change of criterion Ko with respect to the
index of mass transfer.

With increase of criterion Pn the dimensionless
potential of transfer of matter diminishes. This
indicates that within equal intervals of time at
smaller values of the Posnov criterion larger
quantities of matter are being removed from the
material. The effect of criterion Ko manifests
itself primarily in the temperature field where the
above-mentioned  similarity between the
Kossovich criterion and the Biot heat exchange
criterion remains.

The criterion of phase change (¢) has the same
effect on the internal process of heat and mass
transfer as the Kossovich criterion. The differ-
ence lies only in the intensity of effect on the
thermal characteristics: the effect of e is weaker
than that of Ko.

New and specific for high temperature heat
and mass exchange is the Bulygin criterion Bu.
Like the Kossovich criterion, the Bulygin
criterion characterizes the accumulating power
of the body. However, as distinct from the
former, it concerns not the total heat consumed
on formation of vapour but only the heat
consumed on formation of vapour participating
in molar transfer. The Bulygin criterion is
closely linked with molar transfer and therefore
affects only excess pressure distribution in the
material, and not the temperature distribution
and the potential of molecular transfer. The
criterion Bu changes over a very wide range.
The magnitude of the mean value of the
filtration potential in the material is inversely
proportional to the criterion and diminishes
rapidly with increase of the latter.

The most essential effect on transfer potential
belongs to the Luikov criterion (Lu = a,/a,)
which may also be called the criterion of
correlation between heat and mass transfer.
The Luikov criterion characterizes the inertia of
the potential field of molecular transfer of
matter in relation to the field of heat transfer

potential. In case of purely molecular transfer
mechanism the value Lu ~ 1-0 (with anaccuracy
up to 12 per cent) forms the limit for symmetry
of relative relaxation speed of the above-
mentioned potentials. Thus, if the criterion Lu
is smaller than unity the propagation of tem-
perature in the material occurs at higher speed
than that of the mass transfer potential; if Lu
is larger than unity the reverse takes place. If
intensive molar transfer arises within the
material, the symmetry observed in case of
molecular transfer disappears, although the
general trend of the process remains unchanged.
Calculations show that with increase of Lu the
mean dimensionless transfer potentials undergo
a marked change: the temperature of the material
drops, while the mean value of mass content and
of filtration potential increases. The changes of
the latter are particularly marked with increase
of the Luikov criterion. Thus, we have at Lu
= (-3 P = 0-7268 and, respectively, at Lu = 0-7
P = 60-57, but at Lu = 1-0 P = 8395,

Another criterion for inertia or correlation
between heat and mass transfer is Lu, = a,/a,.
It characterizes the inter-connexion between
molar transfer of matter within the material,
and the transfer of heat; in other words.
it characterizes the inertia of the fields of
filtration potential (fields of excess pressure)
with respect to temperature fields. It can be seen
from Fig. 4 that criterion Lu, is automodelous
with respect to T and ©; it affects only the
pressure field of the material. In connexion with
the dependence of heat and mass transfer on
molar similarity criteria let us consider in greater
detail the dynamics of change of filtration
potential.

During intensive heating of moist dispersed
media very strong vapour formation occurs
inside the material. This leads to the formation
of a stable gradient of filtration potential—the
gradient of general or excess pressure. The
latter is determined by the commensurability
of the time of relaxation of pressure through the
skeleton of the material, and the formation
within the same period of time of vapour necess-
ary for the restitution of the original state. The
distribution of filtration potential depends on the
method of heating the medium and also on the
values of the thermophysical and mechanical
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FiG. 4. Dimensionless transfer potentials as a function of Lu,, criterion

characteristics of the material. However, quali-
tatively speaking, in any case there is a strong
increase of the potential at the beginning stage
of the process. With decrease of mass content
(i.e. with increase of ) the intensity of internal
vapour formation diminishes. That, in its turn,
leads to a decrease of the gradient of filtration
potential. The results of analysis of the solutions
of the system of equations (1) are in complete
accordance with experimental results [8].

Considering the effect of various criteria on
processes of heat and mass exchange simplified
criterial equations can be suggested describing
internal heat and mass transfer. The equations
are:

T = T (Lu, Bi,, Pn, Ko, ¢, Fo, x/R)

© = & (Lu, Bi,,, Pn, Ko, ¢, Fo, x/R)
P = P (Lu, Lu,, Bu, Pn, Ko, ¢, Fo, x/R)
A further analysis of highly intensive heat and

mass transfer will most probably permit still
further simplification the criterial equations by

finding correlations between the separate simi-
larity criteriain the above-mentioned expressions.
There is reason to believe [6] that in the tem-
perature expression Bi, and Ko appear in form of
the ratio Bi /Ko, and, similarly, in the expression
for the transfer potential Bi,, and Pn appear in
form of the ratio Bi,,/Pn.
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