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The r e su l t s  of an exper imenta l  and theore t ica l  invest igat ion of the mot ion of an ae roso l  with 
var ia t ion  of its shape,  densi ty ,  and s ize  a re  p resen ted .  

The p rob l em of the effect of the shape  and densi ty  of an aeroso l  on the c h a r a c t e r  of its mot ion in a 
turbulent  cu rv f i inea r  gas flow has been inadequately studied. In pa r t i cu la r ,  calculat ions of the mot ion of 
ae roso l s  in a turbulent  flow give r i s e  to the following quest ion:  is it l eg i t imate  to subst i tute  spher ica l  p a r -  
t ic les  fo r  ae roso l s  of i r r e g u l a r  shape but of the s a m e  hydraul ic  d i ame te r  if the l a t t e r  is obtained by  the 
method of a i r  c lass i f ica t ion  ia a l~min~r  f low [1] ? 

The p re sen t  a r t i c l e  is devoted to a de te rmina t ion  of the exper imenta l  paths (and subsequent  compar i son  
with the calculation) of solid pa r t i c les  of different  shape and densi ty.  The object of invest igat ion was a f la t  
annular  channel of d iamete r  1000 m m .  The method of producing na r row  f rac t ions  of dust and determining 
its exper imenta l  path a r e  desc r ibed  in [2]. As an ae roso l  we used the dusts of ca t ion-exchangers  KU-1G and 
sulfonated coal (p = 1128 nsee2/m4), po tass ium b ichromate  (p = 2688 nsecZ/m4), and iron {p = 7720 nsec2 /m 4. The 
shape of the pa r t i c les  of ca t ion-exchanger  KU-1G was spher ica l  and the pa r t i c les  of the other  dusts  had the shape 
of f iat  i r r e g u l a r  rec tang les .  The quantity of dust of po tass ium b ichromate  that set t led on the sLicky sur face  of a 
rod was de te rmined  by the iodomet r ic  method,  iron was de te rmined  by the complexomet r i c  method of ana lys i s ,  
and the cation exchangers  by the photomet r ic  method using the MF-4  mic ropho tome te r  as the measu r ing  device.  

Calculation of the paths was p e r f o r m e d  according to [2] with considera t ion in the equations of motion 
of the comple te  spec t rum  of veloci t ies  of the dus t - laden flow, which was p rede te rmined  exper imenta l ly  by 
a f ive-channel  sphe re  probe  of d i ame te r  6 m m .  The invest igat ions were  c a r r i e d  out at a v e r y  low a v e r a g e -  
volume concent ra t ion  of dust  m the flow ( less  than 6 x 10 -3 kg/ma) ,  which enabled us to neglect  both the 
in teract ion fo rces  between par t i c les  and the effect  of the solid phase  and s t ruc tu re  of the laden flow. 

Fig .  1. Exper imenta l  (points) and calcula ted 
(curves)  paths of ae roso l s :  a) calcula ted paths;  
b) sulfonated coal;  e) KU-1G; 1) V = 4.6 m / s e e ;  
2) 17.5. 
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Fig. 2. Dependence of angle of aerosol separation on 
its density: a) Wq~=l; b) W~p 0=0; I)~=16.5~; 2) 
37.5; 3) 56.0; 4) 126.5; 5) 427. 
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Fig. 3. Change of tangential (W~) and radial 
(Wr) velocity components of aerosol on its 
path: v=17.Sm/sec; W~0=0. a) p =1128 
nsee2/m4; b) 7720. 

In Fig.  1, the exper imenta l  (points) and calculated (lines) paths of ae roso l s  of KU-1G and sulfonated 
coal (having the s a m e  densi ty  but different  shape) a r e  shown fo r  the case  of ze ro  initial veloci t ies  of the 
aeroso l  (We0 = 0). It is evident f r o m  Fig.  1 that for  the invest igated range  of pa r t i c l e  s ize  (5 = 56-427 ~) 
the paths o f  the dusts cons idered  p rac t i ca l ly  coincide with one another  and with the calculated paths .  This 
gives a bas i s  for  the r e p l a c e m e n t  of ae roso l s  of i r r e g u l a r  shape by spher ica l  pa r t i c les  of the s a m e  hydraulic  
diameter in solving differential equations of motion in a turbulent curvilinear flow. 

Plotting the angles of aerosol separation (C = q)s/360) as a function of aerosol density (Fig. 2) shows 
that when V = 4.6 m/see the density of the dust has a substantial effect on its motion for particles of size 

_< 56 ~. With an increase of particle size (5> 56 #) the effect of density decreases, and for the case W(p 0 
= 0 (Fig. 2b, curve 4) the function C = f(logp) acquires a complex character: at first an increase of density 
leads to a decrease of the angle of separation, but with further increase of p the angle of separation of the 
dust particles increases. The increase of the path length of dust at a greater p is explained by an increase 
of the effect of gravity which begins to prevail over forces of inertia. In connection with this, it is of in- 
terest to examine the character of the change of the tangential (W~) and radial (Wr) velocity components of 
aerosol on its path, as taken from calculation. For this purpose we plotted in Fig. 3 the relations W~ = f(q~) 
(curve 2), Wr = f(~) (I), and n = Wr/W~ (3) for zero initial velocities of the dust particles. 

It is known that when comparing two paths of dust the shorter is that which has a greater ratio of the 
radial component of the particle velocity to its tangential component. 

A comparison of the paths with ~ = 427 p for aerosol densities p = 1128 nsec2/m 4 and p = 7720 nsee 2 
/m 4 shows that even with relatively high flow velocities (V = 17.5 m/see) the ratio Wr/Wq) is less for the 
greater aerosol density. With a smaller flow velocity the effect of density on the motion of the aerosol 
increases still more. This circumstance can apparently explain the fact that in a theoretical investigation 
[3] the authors obtained an extreme dependence of the particle separation time in a melting chamber on the 
density of the material used. 

N O T A T I O N  

p, ~ a r e  the densi ty  and a v e r a g e  s ize  of ae roso l  obtained by the a i r  c lass i f ica t ion  method;  
V is the veloci ty  of dus t - laden flow; 
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W~00 = W~/V 

we 
C = ~Os/360 

~Os 

is the re la t ive  initial veloci ty  of aerosol ;  
is the initial veloci ty of aerosol ;  
is the r e l a t ive  angle of aerosol  separat ion;  
is the angle charac te r iz ing  point of impact  of aerosol  on outside wall of channel.  
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