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We discuss the author's concepts of the mechanism by which the flow velocity, the diameter, 
and the dust content affects the hydraulic resistance of blowers, 

Our investigations have demonstra ted that the curves for the coefficient of hydraulic res is tance  ~b for 
blowers as a function of the flow velocity w b are  ascending in nature (Fig. 1). The shape of these curves  
can be explained by the effect exerted by the frictional res i s tance  of the wall on the intensity of the swirling. 
We know that the tower the velocity (the Reynolds number), the grea ter  the coefficient of friction. Conse-  
quently, the sma l l e r  w b, the g rea te r  the decelerat ing effect which the walls of the blower exert  on the ro ta -  
tion of the flow. Since the basic losses  in the blower are associated with the rotational motion of the flow 
in general  and with the loss of kinetic energy of the rotat ing flow in the exhaust section, a reduction in swi r l -  
ing intensity will lead to a reduction in the overall  coefficient of blower res is tance.  This explanation is in 
complete agreement  with the theoret ical  conclusion by Klyachko [1] as to the unavoidability of an increase  
in the coefficient of r es i s t ance  for  equipment with rotat ing liquid flow when the v iscos i ty  of the liquid is r e -  
duced, or - and this is the same - with an increase  in the Reynolds number.  

It follows f rom the above that with a constant velocity 
res i s tance  must increase  as the d iameter  D increases .  

An analogous effect must be the resul t  f rom a change 

and dynamic viscosi ty  the coefficient of blower 

in the relative roughness of the walLs of the 
blower or  in the relat ive magnitude of the local project ions (welding spots,  seams,  etc.). 

The total coefficient of res i s tance  ~tb~ as a function both of the blower diameter  D (for w b = 4 m/sec)  
and as a function of the Re number for var ious  D is plotted in Fig. 2. The nature of these functions is p re -  
cisely as descr ibed above. At the same time, we see f rom the curve for ~ot  = f(Re) that the points pertaining 
to the various d iameters  do not group about a single common curve,  but separate prec ise ly  in accordance 
with the d iamete r s .  Here,  the g rea te r  D the higher  the corresponding curve. It is prec ise iy  by the effect 
of the surface condition of the blower walls that we explain this c i rcumstance .  Indeed, if the blowers of 
var ious  d iameters  are  made of identical mater ia l ,  the relat ive roughness and the relat ive magnitude of the 
local project ions are  the smal'ler the l a rge r  the diameter .  Consequently, the grea te r  D, the smal le r  the 
decelera t ing effect of these projections.  Hence the swirling of the flow is more  intense and the grea te r  the 
value of %or The comparat ively  steep r i se  in the curve ~tot = f(D) in Fig. 2 below D ~= 400 m m  should thus 
be explained not only by the effect of Re, but to an even g rea te r  extent by the influence of the condition of 

the wall surfaces .  

Numerous exper iments  by var ious  authors [2-7], as well as our own re sea rch  (Fig. 3), shows the sub- 
stantial effect of dust content in the flow on the res i s tance  of the blowers,  reducing the lat ter  as the dust 
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Fig. 1. Resis tance coefficient ~b of the 
blower as a function of the veloci ty w b (m 
/sec). 

content increases  within cer tain limits.  The reason for the 
drop in blower res i s tance  in proport ion to the dust content of 
the flow is explained var ious ly  by the different authors:  by 
the reduction in flow turbulence [2-4]; by an increase  in the 

,~tot = ~n + (D/d)4 makes provision for additional losses in 
r am  p res su re  at the outlet when the biower is operat ing in the 
d ischarge  regime.  
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Fig. 2. Coefficient of total res i s tance  for  the TsN-15 blower, 
d/D = 0.59, as a function of the d iameter  D, in mm (A) and as a 
function of the Reynolds number Re (B): 1) D = 200 ram; 2) 300 
mm; 3) 450 ram; a) Mal'gin experiment;  b) Idel 'ehik experiment;  
c) Kouzov experiment .  

specific weight of the flow containing dust and, 
hence, by an increase  in the momentum; the 

: >~- '~ loss of a fraction of the energy on the t r a n s -  
j portat ion of solid par t ic les  and a reduction in 

t the fraction of energy expended on swirl ing the 
0 5 /0 15 20 z 

Fig. 3. Coefficient of res i s tance  ~b of a group blower flow [5]; and finally, by a reduction in the v i s -  
as a function of the degree of dust content z in the cosi ty of the medium [6]. It is likely that all 
flow (g/nm~). of the above factors  are  active simultaneously.  

However, in addition to these,  and in our opin- 
ion, to a considerably g rea t e r  extent, other factors  play a role  here .  One of these involves the fact 
that a large portion of the par t ic les  suspended in the flow, as is well known, is deposited on the walls of the 
blower immediately on entry of the flow into the blower and this, pr imar i ly ,  de termines  the "cleansing" of 
the flow in the blower. These par t ic les ,  on losing their  velocity, s imultaneously begin to decelera te  the 
medium in which they are  entrained. In this case it is unimportant how the par t ic les  will behave subse-  
quently, i.e., whether they will remain  at the wall or  at a distance f rom the wall. Thus, in addition to the 
above-descr ibed effect of conventional fr ict ion against the wall we have the analogous effect of the dece le ra -  
tion of the rotational motion of the solid (or liquid) par t ic les  settling out on the wall. 

It is obvious that the g rea te r  the concentrat ion of the par t ic les  suspended in the flow, within cer tain 
limits,* the more  pronounced the descr ibed effect, i.e., the g rea te r  the reduction in res is tance  as a conse-  
quence of flow dust content. 

We should assume that at identical concentrat ions the l a rger  part icles ,  because of the fac tors  which 
we have cited, should resul t  in a g rea te r  reduction of res i s tance  (within certain limits). With g rea te r  pa r -  
t icle size, f i rs t  of all, a substantial portion of the part icles  will settle out on the wall (the very  small pa r -  
t icles do not settle out at all), and secondly, the l a rge r - s i zed  par t ic les  will offer g rea te r  res i s tance  to the 
flow (as in the case of l a rge r  roughness i r regular i t ies) .  

The explanation proposed by the author of [6] for  the reduction in blower res is tance  in proport ion to 
the dust content of the flow as a consequence of a reduction in the v iscos i ty  of the medium seems to us to 
be without foundation. The reduction in v iscos i ty  may significantly affect only the fr ict ion losses ,  since the 
coefficient of f r ic t ion is a function of the Reynolds number which includes the coefficient of dynamic v is -  
cosity. However, ~he basic losses  in the blower, general ly  speaking, do not di rect ly  depend on Re. The 
reduction in v iscos i ty  cannot therefore  d i rec t ly  nor significantly affect the overall  res i s tance  of the blower, 
although it indirectly affects the overal l  r es i s tance  of the blower, but in prec ise ly  the opposite direct ion - it 
se rves  to increase  this res is tance.  Indeed, all other conditions being equal, a reduction in v iscos i ty  leads 
to an increase  in the Reynolds number.  However, this leads to a reduction in the fr ict ion drag  and, conse-  
quently, as demonst ra ted  above, it leads to an increase  in the overall  coefficient of blower res is tance .  

*Until the losses  resul t ing f rom the t ranspor ta t ion  of the suspended par t ic les  exceed the considered gain in 
energy losses .  
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