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[57] ABSTRACT 

A frame for the inlet of a fan having a fan wheel of ei 
ther the axial flow or radial ?ow type, wherein the 
frame comprises an outer hollow cylindrical ring fac 
ing the inlet, an inner ring of smaller diameter facing 
the fan wheel and an abrupt transition between the 
rings provided by an annular ?ange. The ratio of the 
diameters of the inner and outer rings is within a criti 
cal range and is related to the length of the rings so 
that the air ?ow into the fan wheel generates a toroi 
dal whirling and tumbling of the ?ow in the corner be 
tween the outer ring and the annular ?ange. 

4 Claims, 4 Drawing Figures 
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AIR INLET THROAT FOR FANS 

The present invention relates to an air inlet throat for 
fans with a fan wheel for the transport of a gaseous me 
dium, which comprises a frame surrounding the air in 
let, said frame consisting of at least two rings of a cer 
tain width and of different diameters and arranged 
close to each other and having a decreasing cross sec 
tion area for the gaseous medium in the ?ow direction 
of same. 
The fan wheel of such an air inlet arrangement is 

commonly located in the ring having the smallest diam 
eter and the ring with the greater diameter is located at 
the inlet passage for the gaseous medium and the rings 
are mutually joined in pairs by means of an annular ring 
thereby creating an abrupt diminishing cross section 
area for the ?owing gaseous medium being transported 
by the fan wheel due to that the outer and inner diame 
ters of said annular ?ange substantially correspond to 
the diameter of the great ring respectively of said small 
ring, said abrupt diminishing cross section area being 
arranged to create a toroid-like part of said gaseous 
medium rolling against said annular ?ange. 
For such air inlets for fan wheels —— where the air 

inlet is circular - there is in the prior art vof manufac 
turing such devices with a continuously decreasing 
cross section ?ow area the demand that the inlet for the 
fan must be manufactured with double-bent surfaces. 
This has -— from manufacturing view points — been a 
time wasting and — with respect to the tool costs — 
very expensive way of fabrication. Such conventional 
air inlets for fans necessitated often earlier to be manu 
factured by casting or by using some kind of plate pos 
sible to be deformed in plastic machining. 

It is an object of the present invention to make the 
fan air inlet of at least two convential separately manu 
factured rings of different sizes i.e. of a certain width 
and of different diameters the rings being arranged 
close to each other. The fan wheel is to be located in ' 
the ring having the smallest diameter size and further 
more the ring with the greater diameter is to be located 
at the inlet passage for the gaseous medium, the rings 
being mutually joined together in pairs by means of an 
annular ?ange. Due to this arrangement is created an 
abrupt diminishing cross section area for the ?owing 
gaseous medium, the outer andlthe inner diameters re 
spectively of this annular ?ange corresponding with the 
diameters of the greater respectively smaller ring, said 
abrupt decreasing cross section area being utilized to 
create a toroid-like part of said gaseous medium which 
will caused to whirl and tumble around against the said 
annular ?ange. 
According to a preferred embodiment of the present 

invention object the dept (L) of the two rings calcu 
lated in the ?ow direction of the medium and the diam 
eters D1 (the smaller ring) and D2 (the greater ring) re 
spectively of which are so manufactured that: 

(O.3D,JD1 — 0.3) < L/Dl < (2.25D2/D‘ —- 2.45) 

at the same time as 

1.13 < D7jD1< 1.3 

When the fan consists of an-axial fan the fan wheel 
may according to a suitable embodiment be arranged 
in the ring having the smallest diameter. When the fan 
consists of a radial fan the air inlet may according to 
another suitable embodiment be carried out with an 
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axial slot (clearance) between the ring of the small di 
ameter D. and the fan wheel or alternatively be so 
made that the ring of the small diameter D1 projects 
somewhat into the wheel ring of the fan with a radial 
slot (clearance) between them. 
The invention will now be closer described with ref 

erence to the accompanying drawings showing some 
exemplifying embodiments and wherein 
FlG. 1 illustrates a perspective view of an air inlet at 

an axial flow fan 
FIG. 2 shows a cross section of an air inlet and the 

used designations are defined 
. FIG. 3 shows an air inlet at radial ?ow fan with an 
axial slot (clearance) between the fan wheel and the air 
inlet 
FIG. 4 shows an air inlet at a radial flow fan with a 

radial slot (clearance) between the fan wheel and the 
air inlet. 

In FIG. 1 the air inlet for an axial ?ow fan according 
to the invention is mounted in an aperture of a wall 4. 
A fan motor 6 driving a fan wheel 7 is arranged in the 
aperture and the fan air inlet is formed by two concen 
trical rings 2,3, the ring 2 facing the air ?ow is carried 
out with a greater diameter than the other ring 3. The 
rings are mutually joined by means of an element 1 
made as an annular ring the outer diameter of which is 
equal to the diameter of the greater ring 3. As has been 
shown by arrows the ?ow lines of the air ?ow converge 
outside the air inlet, while the ?ow lines at the fan 
wheel 7 pass to be substantially parallel, which has 
been marked with ?ow arrows 9. As has been marked 
with ?ow lines 8 there will occur at the outer, ring 2 
having the greater diameter a ring-shaped tumbling 
(rotating) mass of air. This will contribute to and give 
as a result that the converging air current ?owing 
against the fan wheel will be converted to an air flow 
directed parallel with the rotation shaft of the fan wheel 
7, which ?ow will turn out to have equally distributed 
velocity vectors of mutually equal size. 

In FIG. 3 and FIG. 4 the invention is exempli?ed by 
a radial ?ow fan with a fan casing 8 and the fan 7 is sup 
ported by a shaft 9, resting in bearings 10. The fan 
wheel 7 is in the embodiment shown in FIG. 3 located 
with an axial slot (clearance) between the ring 3 and 
said fan wheel 7, while in the embodiment shown in 
FIG. 4 the ring 3 projects somewhat in the wheel ring 
13 of said fan wheel 7 with a radial-slot between these 
parts. 
Tests have evidenced that the invention give a sur 

prisingly good result. An air flow into a duct with a 
sharp edge give a friction loss coefficient of the size of 
1.0, whereas a duct plus a’ ?ange as air inlet means 
gave a friction loss coef?cient of about 0.45 and 
lastly-a duct equipped with an air inlet means in 
accordance with the invention proved to give a friction 
loss coefficient of less than 0,1. This although the 
invention object is composed of a few elements cheap 
to manufacture and mount. 

c am: > 

1. An air inlet throat for fans with a fan wheel for the 
transport of a gaseous medium, which comprises a 
frame surrounding the air inlet, said frame consisting of 
at least two hollow cylindrical rings of a certain width 
and of different diameters and arranged close to each 
other and having a decreasing cross section area for the 
gaseous medium in the ?ow direction of same, the fan 
wheel being located coaxial with and adjacent the ring 
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having the smaller diameter, the ring of the greater di 
ameter being located adjacent the inlet passage for the 
gaseous medium, the rings being mutually joined in 
pairs by means of an annular ?ange perpendicular to 
the axis of the rings, thereby creating an abrupt dimin 
ishing cross section area for the ?owing medium owing 
to that the outer and inner diameters of said annular 
?ange substantially correspond respectively to the di— 
ameters of the greater ring and of said smaller ring, said 
abrupt diminishing cross section area being arranged to 
create in the medium ?owing into said inlet a toroid 
like part of said gaseous medium whirling and tumbling 
around against said annular ?ange, thedepth (L) of the 
two rings -— measured in the ?ow direction of the gase 
ous medium — and the diameters D, (the smaller one) 
and D2 the larger one) of said rings being such that: 

(0.3Dz/D‘ — 0.3) < L/D, < (2.25D2/D, — 2.45) 

and the two rings having such sizes that 
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1.13 < D,/D1 < 1.3 

2. An air inlet throat in accordance with claim 1 for 
an axial ?ow fan, wherein the fan wheel is located in 

the ring of the smaller diameter. 
3. An air inlet throat in accordance with claim 1 for 

a radial ?ow fan, wherein the air inlet of the fan wheel 
is located adjacent said smaller ring with an axial clear~ 

ance between the ring of the smaller diameter and the 

fan wheel inlet. _ 

4. An air inlet throat'in accordance with claim 1 for 
a radial ?ow fan, wherein the ring of the smaller diame 
ter projects into the inlet of the fan wheel with a radial 
clearance between them. 

* * * =1: 1: 
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