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Abstract-The drying mechanism and the drying rate of porous solids in the usual hot air dryers have 
been widely analized, and also have been theoretically systematized. However, when the wet solids 
were dried in a fluidized bed making use of the fact that the heat-transfer coefficients between fluidized 
bed and solids were remarkably large, such unusual phenomena were found that the inner temperature 
dropped while drying. Such unusuality has never been expected from conventional theories of hot air dryer. 

In this report, the authors dried various solid spheres containing liquids in a fiuidized bed, and tried 
to anal&e such unusual phenomena with application of the analytical method of drying rate previously 

presented by us. 

NOMENCLATURE 

effective specific area for internal evaporation 

[m2/m3] ; 
effective area fraction for surface evaporation 

[m2/m21; 
specific heat [kcal/kg “Cl; 

vapor-transfer coefficient inside a solid 

[m’/hJ; 
water-transfer ~oe~~ient inside a solid 

6 
u, 

time [h]; 

velocity [m/h]; 

vapor content [kg,kg - dry solid]; 

weight of contained water [kg]; 

weight of a dry solid [kg]; 

weight of particles caught on the solid surface 

kd ; 
water content [kg/kg-dry solid]. 

Em%]; 
absolute humidity [kg - H2Q/kg -dry air]; 

Greek letters 

heat-transfer coefficient [kcal/m2 h “Cl; 

rate constant of local evaporation [m/h]; 

mass-transfer coefficient based on humidity 

difference [kg/m’ h AH]; 

mass-transfer coefficient based on vapor con- 

centration difference [m/h]; 

latent heat of evapor~tion~kcaljkg]; 

total pressure [atm]; 

6 porosity; 

% tortuosity factor; 
0, temperature [“Cl; 

1, thermal conductivity [kcaljm h “C] ; 

P* density [kg/m3]. 

Subscripts 

vapor pressure [atm]; 

radius of a sphere [ml; 

rate of local evaporation [kg/m3 h]; 

constant rate of surface evaporation 

[kg/m’ hl; 
distance from the center of a sphere [ml; 

0, initial values; 

I, first stable stage; 

11, second stable stage; 

a, atmosphere; 

C, convection ; 
c, center of a sphere; 
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e, wetted state; with comparatively large pore diameter such as B6 
F. fluidized bed; type brick, in fluidized bed drying, the unusual tem- 
m, midpoint of the surface and center of a sphere: perature changes that were never seen in the convective 

0. dry state; drying were observed. From the viewpoint that this 

s. surface of a sphere; phenomenon should be analized in the connection of 
* saturated. heat and mass transfer rates on solid surface with the 

rates inside porous solid, the authors have checked 
INTRODUCTION the experimental results with application of the ana- 

IT IS well known that heat- and mass-transfer coeffi- lytical method [I] for the drying rate presented pre- 
cients on surroundings of a fluidized bed and on a solid viously by the authors. 
surface fixed in a fluidized bed take very large apparent 

values [4,6] by vigorous mixing action of fluidizing EQUIPMENT AND PROCEDURES 

gas and particles. Specimen 
Recently the dryers utilizing fluidized bed have As for porous solids, Bl type and B6 type insulating 

become popular. These fluidized bed drying methods bricks and many kinds of sintered clay? of various 
are mainly classified into two kinds: one is to dry wet pore diameters were used. And on the basis of the 
solid granules which are the Ruidizing particles. and experimental results, finally Bl type brick was regarded 

Table 1. Characteristic properties 

Bl brick B6 brick 

P. l%/m31 0.66 X IO3 0.73 x to” 

?< [kcal/m h ‘C] * 
0.593 0.620 

0~170+0~55w 0.271 +0.51w 
BET specific surface area [m’/g] 
(CO2 adsorption) 2.54 0.01 
$ (at H’ = 0) 2.56 144 

*Measured in a vessel saturated with vapor by unsteady hot wire method. 

the other, to dry large wet solids which are placed 

inside the bed in which other particles are being 

fluidized. Shirai et al. [4] applied the latter method 
to perform the drying experiments with the insulating 
brick sphere (Bl type) as a specimen. They calculated 

both heat- and mass-transfer coefficients from the 
experimental results, and discussed the effects of fluid- 

izing particles and gas stream in the fluidized bed on 
both coefficients. 

In this paper, the Bl type brick-which was used by 
Shirai et al. [4]-the B6 type brick and other porous 
solids which have different pore diameters were dried 
in the hot air flow (convective drying) and inside a 
fluidized bed (fluidized bed drying). As for the contained 
liquids, water, i-butyl alcohol and glycerine solution 
were used. Thus, as varying heat- and mass-transfer 
resistances on solid surface widely, the characteristics 
of the temperature change inside the solids and of the 
drying rate were examined in process of drying. As 
the results, in case of Bl type brick in which pore 
diameter is smaller, the temperature changes in the 
fluidized bed drying were found similar to ones in the 
convective drying; on the contrary, as for the specimen 

as the typical solid of comparatively small pore 

diameter and B6 type brick as the typical one of larger 
pore diameter. The characteristic values of these solids 
are summarized in Table 1, in which the tortuosity 

factor q is calculated by the method of Shimizu et al. [3]. 
Pore size distribution curves of Bl and B6 bricks with 

Hg dilatometer, respectively, reached a peak at approxi- 
mately 3 x lo3 A and 7 x lo4 A. Thus, in consideration 

of the experimental results of drying as mentioned 
later, Bl and B6 bricks, respectively, have been taken 
for the typical specimen of comparatively smaller and 
larger pores. The liquids contained in the porous 
solids were water, i-butyl alcohol and glycerine solution 
arranged to various concentrations. The spherical 
shaped solids (R = 25 mm) contained with an appro- 
priate amount of the said liquid (initial liquid content 
w,) were to be hung in the dryer shown in Fig. 1. 

__._~______~ __~~ 
t The sintered clay with pore size and porosity varied bv 

burning carbon coniained, gfter mixing kaoline powder with 
sieved coke oowder (20-32. 60-65 and 100-200 mesh). _...I 
These specimen, respectively. were referred to as specimens 
C20. C60 and ClOO. 
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FIG. 1. Equipment. 

Equipment 
The expe~mental equipment is outlined in Fig. 1. 

It consists of three component parts; blower, air pre- 
heater and dryer. The dryer is 155mm in diameter, 
850mm in height and is attached with three sheets of 
stainless steel wire gauge of 150 mesh to column 
bottom. In the case of fluidized bed drying, silica sands 
(20-100 mesh) and glass beads (1-2 mmdia.) as fluid- 
izing particles are put on the said wire gauges to form 
the fluidized bed with hot air sent from the bottom 
[see Fig. l(b)]. In the case of convective drying with 
only hot air. the fluidizing particles are not used in 
the dryer [see Fig. l(a)]. The temperature changes of 
the specimen were measured on the spherical surface 
(O,), at the center of sphere (0,) and at the midpoint 
of the spherical surface and center (8,) with 0.3 mmdia. 
chromel-alumel thermocouples. The specimen was 
optionally taken out of the dryer to be measured its 
weight changes. 

EXPERIMENTAL RESULTS AND CONSIDERATION 

B l-water 
The experimental results of Bl-water system in Fig. 2 

show larger increase of constant drying rate R,, and 
larger reduction of total period required for drying 
in fluidized bed drying than in convective drying. From 
these facts, it can be easily understood that heat-transfer 
coefficient hF and mass-transfer coefficient kHp in 
fluidized bed are much larger than those (k, kHC) in 
only gas flow. 

As for temperature changes, the stable temperature 
(wet-bulb temperature) 0, during constant rate period 
in fluidized bed drying was found to be much higher 
than that in convective drying. When the ratios of 
hF to k and kHF to kHc were calculated by equation 
(l), the former was found to be much larger than the 
latter. (However, as for linear gas velocity u, uF/k + l/S 

0.6 

t. h 

FIG. 2. Experimental results (B&water). 

as shown in Table 2.) Thus, in the fluidized bed, 
heat-transfer resistance reduced more than mass- 
transfer resistance in comparison with the case of con- 
vective drying, and heat- and mass-transfer rates were 
unbalanced [4]. The stable temperature B,, (pseudo- 
wet-bulb temperature [2] or asymptotic temperature 
[5]) during falling rate period was almost equal in 
both fluidized bed and convective dryings, though both 
transfer resistances of heat and mass on the outer 
surface of the solids were widely changed. The second 
stable temperature 0,, is considered to be fixed from 
the dynamic equilibrium relation between heat- and 
mass-transfer rates both insideand outside solids. Thus. 
in the case of Bl-water system, O,, seems to depend 
mainly upon the transfer rates inside the solids. 

B6-water 
Figure 3 shows an example of experimental results 

in the case of B&water system. As supposed from the 
pore distribution, the surface of the specimen B6 
brick is rather rough, and so, when the specimen of 
the large initial liquid content was dried in the fluidized 
bed, the fluidizing particles were caught onto the surface 
of the specimen. (The surface of the specimen B1 brick 
is so smooth as not to catch the particIes.) Therefore, 
the particles caught on the solid surface were involved 
in the weight of the specimen to be measured, and so, 
in the beginning, the apparent weight of the specimen 
increased. The “0” marked in Fig. 3 is the water 
content involving the particles caught on the solid 
surface. In order to find the net loss of water, the 
following measurement was performed. 
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Table 2. Experimental conditions 

Fig. System 
Line 
01 

mark 
Method 

2 Bl-water 

3 B66water 

4 B6-water 

5 B6- water 

6 B6-water 

I B6-glycerine 

8 B&glycerine 
solutiont 

05; 

10% 

304: 

sop; 

100% 

1 
2 

I 

i 
0 
a 
0 
x 

1 
2 
3 

1 

2 

3 

4 

5 

C 60.0 
F 60.5 
C 60.0 
F 69.0 

F 61.0 

F 100 

F 100 

150 
F 200 

300 

F 150 

41.3 42.2 0.892 
43.1 48.7 1.130 
59.9 39.4 0,658 
58.8 38.6 0,656 
52.1 36.3 0.697 
53.0 37.0 0.698 
56.1 39.4 0.702 
59.3 38.8 0.654 
57.5 42.5 0.739 
54.6 36.6 0.67 1 

52.3 7.74 0.148 

59.1 43.6 0.737 
59.3 43.5 0.734 
59.4 434 0.731 

60.1 

59.0 

58.4 

58.8 

59.1 

: § 
33.4 
- 0.556 
33.4 
33.3 
- 0.509 
30.0 
31.9 
~- 0,454 
26.5 
37.4 
- 0.318 
18.7 
43.6 
- 0 
0 

u 

[cm/s1 
Fluidizing particle 

110.0 
21.5 

110.0 
31.1 

Sand below 60 mesh 

Sand below 60 mesh 

30.4 Sand below 60 mesh 

68.4 

68.4 

47.4 
51.0 
63.5 

Sand 20-30 mesh 

Sand 20-30 mesh 

Sand 30-40 mesh 

47.4 Sand 30-40 mesh 

Method C: convective drying. 
Method F: fluidized bed drying. 
t Glycerine concentration (weight %). 
$ A/B A: weight of contained glycerine solution; A/B B: weight of contained water. 
5 Water content: B/W,. 

, _--- C. drying 

2 - EB. drying 

Five pieces of specimen B6 brick containing the 

initial water content W, were hung inside Ruidized 
bed to dry for a given time, and after then, they 
being taken out, each of the following values was 
measured (see Fig. 4). 

_ 0.6 

? 
$ 0.5 

0.4 

Diameter of specimen catching particles 
on its surface = D’ (2) 

Total weight W, = W,+ WI + W,+ WZ (3) 

After the particles were removed from the specimen, 

Weight of wet specimen = W,+ WI (4) 

0.1 

Weight of wet particles = Wp+ W, (5) 

0 
o I z 3 4 5 6’ 

then, after drying the wet specimen and particles, 

t, h Weight of dry specimen = W, (6) 

FIG. 3. Experimental results (B66water). Weight of dry particles = W,. (7) 
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FIG. 4. Variation of net loss of water in 
fluidized bed dryer. 

After then, the specimen was contained with the initial 

water content W, to be hung inside the bed again. 
Net loss of water ( - AW) was calculated by the follow- 
ing equation and illustrated with time, the figure 

appears in almost a straight line (Fig. 4): 

netlostwater= -AW= WO-Wi-W,. (8) 

According to the above-mentioned, in the case of the 
specimen B6 brick also, the constant drying rate RSJ 
was considered apparently to exist, in spite that the 

particles were caught on the solid surface. In this case, 
the apparent spherical diameter D’ reached maximum 
of 53-55 mm in 5-10min after the specimen was hung 
in the fluidized bed, and then, these particles started 

to come off in turn from the lower portion to the 
upper portion of the specimen. After 30 min, no particle 
was found on the solid surface, and at the same time, 

the net loss of water began to be off from the straight 
line in Fig. 4. It was considered to come into the 
falling rate period. Thus, in the initial period, the net 

loss of water changed rectilinearly regardless to the 
amount of the particles caught on the solid surface. 

Therefore, in Fig. 3, connecting straightly between 
measured points P and Q of water content w, the 

drying rate - dw/dt was calculated. 
On the other hand, the temperature distribution in 

B6-water system showed abnormal temperature flucut- 
ation in the fluidized bed drying, though it clearly 
showed the first and second stable temperature in the 
convective drying (see Fig. 3). It was confirmed that 

such abnormality should be fully reproducible under 
the same fluidization condition. 

Effect ofjuidizing particles 

The abnormal temperature fluctuation in B6-water 
system should appear in various ways under the 
different fluidization conditions. In a case of glass beads 
(l-2 mmdia.) used as the fluidizing particle, the ab- 
normal fluctuation occurred, but the shape was not the 
same as in a case of fine silica sand particles. The 

glass beads used herein were considered to be large 

enough in diameter for the surface roughness of B6 

brick, because very few particles were caught on the 

surface. 

Effect of initial water content 

Figures 5 and 6 show the effect of the initial water 

content w, on the abnormality in fluidized bed drying 
of B6 brick. As the silica sands of 20-30mesh were 

used as the fluidizing particles, the particles were found 

to be caught on the solid surface in the case that 
w, was rather large (Fig. 5) but no particle was found 
when the drying started with the low water content 

(Fig. 6). In the case of high water content, two tem- 
perature peaks were observed, but in the case of low 
water content, only one peak corresponding to the 

second peak was observed. From these phenomena, it 
was found that the abnormality in the temperature 

change of B6 brick was not caused by the fluidizing 
particles caught on the solid surface. 

In addition, the higher the heating temperature 

became, the more remarkable the abnormality was. 

And also, in the case of 37YC on the low temperature 

range, this phenomenon was clearly observed. 

EfSrct of pore sizes 

To examine the effect of pore sizes of solids on the 

abnormality, experiments ofsintered clay-water system 
were carried out. The sintered clay were produced by 

burning out the mixtures of the clay powder and sieved 
coke powders. The pores were confirmed by micro- 
scopic observation to be almost same in size as the 

mixed carbon particles, and so the specimens were 
classified with the sizes of the contained coke powders. 

At 0, = 150°C C20 and C60 had an only temperature 

peak, respectively. Cl00 had two peaks, and it could 
be considered that there existed the period corre- 

sponding to the constant rate period, though it was 

short. The larger the pore diameter of the specimen 
became, the more remarkable the abnormality was. 

EfSect of contained liquids 

In B&butyl alcohol (B.P. 108°C) system, the ab- 

normality in the temperature change was observed in 
fluidized bed drying as well as in Bbwater system. 

Figure 7 shows the experimental results of B6 

glycerine system (B.P. 290°C). At 0, = 150°C the heat- 

ing temperature was much lower than the boiling 
point and the evaporation was very slow. Thus, it 
showed the progress of temperature just like the case 
of unsteady heating. At 8, = 2OO”C, the evaporation 
became a little active, and the phenomenon of dropping 
the center temperature was slightly observed. And at 
8, = 300°C the said abnormality was distinctly ob- 
served as well as in the cases of B6-water and 
-i-butyl alcohol systems. 

Figure 8 shows the experimental results of B6 
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W, =oW1 
- cart. 
---- exp. 

I , I I I I I 

0 10 20 30 40 so 60 
t, min 

FIG. 5. Comparison of experimental re- 
sults with nume~cally caiculated results 
(B&water, w, = 0.671. h = 180, kw = 140, 

k” = 110). 

30 ----@a 

~~ 

B6- glycerine 
6% 

250 Bc 

ES-water 

‘0~ , ,rf 1 

0 10 20 30 40 
t, min 

FIG. 6. Comparison of experimental re- 
sults with numerically calculated results 
(Bd-water, W, = 0.148, h = 180, kH = 140> 

k,. = 110). 

86- glycerine solution 

0” 

t 11 If ’ 11 11 1 I I I I I 

0 10 20 30 40 50 60 70 90 90 loo 0 10 20 30 40 50 

t, min t, min 

FIG. 7. Effects of heating temperature (B4-glycerj~e). FIG. 8. Experimental results (B6-glycerine solution) 

glycerine solution system (f,, = 150°C) in order to had an only peak but the later had two peaks. As the 
examine the effect of liquid properties (viscosity, surface glycerine content increased, inner temperature of solids 
tension etc.). Except the case of pure glycerine used, increased because glycerine prevented the internal 
the abnormality of temperature change was generally evaporation and the liquid transfer of water. 
observed, though the liquid properties were widely On the other hand, as for Bl brick, the abnormality 
varied. Curve 2 for 10 per cent glycerine solution was not observed in the case of any other liquids as 
was similar to curve 1 for water, except that the former well as water. 
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COMPARISON OF CALCULATED RESULTS 
WITH EXPERIMENTAL ONES 

From the above mentioned experimental results, it 

was found that, the larger the pore diameter of the 
specimen became, the more remarkable the abnormal- 
ity of the temperature change was. Especially, in drying 
the specimen B6 bricks containing the various liquids, 
the said abnormality was widely observed. As the 
drying rate should be determined simultaneously with 

four rates of heat, liquid, vapor transfer and local 

evaporation, naturally the abnormality was considered 
as the phenomenon caused by mutual reaction among 

these four rates, but it was not clear which of the four 
gave the largest effect. In the previously presented 

paper [l], the authors reported the numerical calcula- 
tion method of the drying rate, which can be applied 
synthetically to the whole drying period from high to 

low water contents by collective consideration of these 
four rates, and showed that the theoretical calculations 

agreed fairly well with the experimental data in the 
case of convective drying. And then, the numerical 

method should be considered very effective in &e 
analysis of abnormality in the present paper (the 

numerical method is shown in Appendix). 
Figures 5 and 6 show the comparison between 

theoretical and experimental values. Figure 5 shows 

the comparison of the experiments started from the 
high initial water content (wO = 0.671). As mentioned 
above, as for the specimen B6 brick, the fluidizing 
particles were caught on the solid surface with this 

initial water content. The state of the particles caught 
on the solid surface was too much complicated, and 
so the effects of the particles on heat- and mass-transfer 

rates were not taken into consideration in the case of 
theoretical calculation. Accordingly, in the theoretical 

calculation, the first stage period was too short in 
comparison with the experimental results. On the 

contrary, the tendency af temperature drop inside the 
solid during the second stage period (corresponding 

to the falling rate period) could be shown well by 
theoretical calculation, but the absolute value itself 
was a little different from the experimental value. 
Figure 6 shows the case with the low initial water 
content (w, = 0.148). In this case, no fluidizing particle 
was found to be caught on the solid surface, and 

also the falling rate period started from the beginning. 
The temperatures took a little higher values in theor- 
etical calculation than in experiment. In Fig. 6, how- 
ever, the phenomenon of temperature drop was well 
explained by the theory. Thus, the theoretically analys- 
ing method in the previous paper could be very 
available for the conditions under which the said 
surface resistances was to be remarkably reduced, that 
is to say, which both heat- and mass-transfer rates on 
the surface was so large. 

SUMMARY 

The wet porous solids were dried inside the fluidized 

bed, availing the fact that heat- and mass-transfer 

coefficients between fluidized bed and solid placed 
herein, are remarkably larger than ones in the forced 
convection by only air flow. As the result, as for the 
specimen of comparatively small pore diameter such 
as Bl brick, the experimental results were similar to 

ones to be expected from the conventional drying 

theory, and on the contrary, as for the specimen B6 
brick of larger pore diameter, the abnormality that the 

internal temperature goes on dropping in process of 
drying was found. In the usual convective drying and 
radiation drying ofeither specimen, no abnormality was 
found. It seemed that occurrence of such an abnormality 

depended on the ratio of both heat- and mass-transfer 

resistances of the specimen’s surface and interior. 

It was presumed that, the smaller was the diffusion 

resistance of vapor produced inside the solid, the more 

remarkably the abnormality was observed. Then, on 
the basis of the theoretical calculation applied with a 

synthetically analysing method of the whole drying 
period, the abnormality in temperature change could 

be explained fairly well. The drying of porous solids 

synthetically depends upon four rates of heat, liquid 
and vapor transfer and local evaporation, and accord- 
ingly the abnormality of temperature change in the 
case of fluidized bed drying seems to be affected by 

many factors. It was regarded that this analytical 
method was available for explanation of the abnormal 
phenomenon. 
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APPENDIX 

Basic Equations 
The authors have presented previously the analytical 

method of the drying rate of porous solids synthetically 
through the whole process from high water content to low 
one. This method could be summarized as follows: 

As for the unsteady heat-conduction equation ac- 
companied with evaporation: 

As for the water transfer inside the solid; 

As for the vapor transfer: 

And as for the local evaporation rate; 

(A3) 

Each of these equations can be considered to hold. The 
driving force for the water transfer inside porous solid has 
been regarded as a so-called suction potential, but in this 
paper, we adopted an expedient based on the water content 
gradient. w and v represent water content and vapor content 
inside the solid. respectively. kcvap is mass-transfer coefficient 
(local evaporation rate coefficient) between liquid and vapor 
phases inside solid, and ai is the effective interfacial area for 
local evaporation inside the solid. The mark “*” means the 
saturated value. 

Initial and Boundary Conditions 

t=O. 0~ r< R; 0 = O”, w = w,. L’ = t’, (A5) 

r>o. r=O; 
i0 A+ iu 

ir ir ir 
(A@ 

if\ 
t 1 0. r=R. I,. ;; = h(O, - OJ 

+ a,k,(H, - Hs*)L (A7) 

i1r 
P. D>,. - 

clr 
= a&.&%-H,*) (A@ 

D, I’ = (1 - a,)k,(u. - u,). 
ir 

Various Parameters 

(A9) 

Various parameters shown in equations (Al)-(A9)--C,. 
p<., 1,. D,, D,., a, and as--vary largely their values in drying 
process. and so in the previous paper [l]. the influence of 
water content w on each parameter was taken into the 
consideration in theoretical calculation. In this paper, the 
same consideration was taken, except D,. was conformed 
to the following equation: 

(AlO) 

where, P means total pressure. E, porosity and q tortuosity 
factor. 

Numerical Analysis 

The variations of temperature 0 and water content w in 
the porous solid in drying process shall be obtained by 
simultaneously solving the fundamental differential equa- 
tions (Al)-(A3) and local evaporation rate equation (A4) 
under the conditions of (A5)-(A9), but equations (Al)-(A3) 
are non-linear. Therefore, in order to solve them analytically, 
it is required to provide many assumptions. In such case. 
in the consideration that numerical analysis to lessen 
assumptions is more practical than analytical solution, the 
numerical calculations have been made by developing the 
fundamental equations into difference equations on time t 
and distance r. 

EFFETS DES RESISTANCES DE SURFACE SUR LES TRANSFERTS SIMULTANES 
DE CHALEUR ET DE MASSE DANS LES SOLIDES POREUX 

AVEC CHANGEMENT DE PHASE 

R&sume&Le mCcanisme du sechage et la vitesse de skchage des solides poreux dans les dessicateurs B 
air chaud ont CtC largement analysts et systirmatists par voie thCorique. Nkanmoins lorsque les solides 
humides sont stchCs dans un lit fluid% en utilisant le fait de coefficients de transfert remarquablement 
Clevts entre le lit et le solide, on constate le phtnomtne d’une tempkrature interne qui diminue pendant 
le skchage. Cette circonstance inhabituelle n’a jamais t‘tC: prtvue par les tht-ories conventionnelles. Dans 
cet article, les auteurs s&hent dans un lit fluidis diffkrentes spheres solides humides et essaient d’analyser 

ce phtnomine en utilisant une mkthode analytique du stchage. present&e antkrieurement par eux. 

EINFLUB DES 0BERFL;ICHENWIDERSTANDS AUF GLEICHZEITIGE 
WARME UND STOFFtiBERTRAGUNG MIT PHASENWECHSEL IN 

PORC)SEN FESTKORPERN 

Zusammenfassung-Der Trockenmechanismus und der Trocknungsgrad von poriisen Festkiirpern in 
iiblichen HeiDlufttrocknern wurden ausgiebig untersucht und theoretisch systematisiert. Immer dann, 
wenn feuchte Festklirper in einer Wirbelschicht getrocknet wurden-in Anwendung der Tatsache. da8 
die Wlrmetibergangskoefizienten zwischen Wirbelschicht und Festkarpern bemerkenswert grol3 sind ~~ 
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wurden so ungewiihnliche Erscheinungen gefunden wie ein Innentemperaturabfall wlhrend des Trocken- 
vorgangs. Derartige untibliche Vorgange wurden bisher von den konventionellen Theorien fur 
HeiBlufttrockner nicht berticksichtigt. 

Bei den Untersuchungen zu diesem Bericht trockneten die Autoren in einer Wirbelschicht verschiedene 
Feststoffmengen, die Fhissigkeiten enthielten und versuchten so, unter Anwendung der analytischen 

Methode zur Bestimmung des Trocknungsgrades, ungewohnliche Erscheinungen zu analysieren. 

B.JITIMflHME IIOBEPXHOCTHbIX COI-IPOTMBJIEHMI? HA OJJHOBPEMEHHbIfi 
TEIIJIO- M MACCOOBMEH B IIOPMCTbIX TBEPAbIX TEJIAX I-IPII 

HAJIMYMM QA30BblX IIEPEXOAOB 
AnnoTaqnsr - K HaCTOSlIIlCM)’ BpCMCHll UIRPOKO H3Y’iCHbl H TCOpCTWICCKK CACRMaTU3APOBaHbI 

MCXaHI(3M li CKOPOCTb CYIIIKH IIOpWZTbIX TBCpAbIX TCJI B 06bIYHbIx Cj’IIIHJIKaX C rOp5IWiM BOJAYXOM. 

OAHaKO, B IIlpkiOA CyIIIKIi BJWKHbIX TBCpAbIX TCJI B KHnRIUCM CJIOC Ilpll AOBOJlbHO 6onbmax K031$@4- 

UHCHTaX rennoo6MeHa 06HapywteHO TaKOC HCO6bIYHOe flBFICHHC KBK IIaACHHC BHyTpeHHCii TCMIEpa- 

T)‘Pbl II0 MCpC BbICbIXaHHR. 3TO RBJICHHC HC BbITeKZtCT A3 06bI’iHbIX TCOpHii CylUkiJIOK C rOpWIHM 

BOSAYXOM. 

ABTOpbI AaHHOti pa6OTbI W3y’WIH IIpOUeCC CYIlIKH pEl3JWiHbIX TBCpAbIX Cf$Cp, COACp~ttaUaX 

XGiAKOCTb, B KHIIRIIJ’ZM CJIOC A nbITaJlHCb IIpOaHUIM3kipOBZiTb 3TO HCO6bIrHOe IlBJICHHC C IIOMOU[bI‘, 

aHaJIrtTHWCKOr0 MCTOAa CylIIKki, KOTOPbIk 6bIn PaHeC FIpCACTaBJlCH IIMH. 


