ISCHARGE VAN RAXIALF

Conventional axial fans such as propeller fans normally have a fan housing which
either fully or partially encloses the fan blade tips. Such fans are commonly used in
HVAC applications such as condensing units. In these applications the fan basically
blows air through a flow resistance such as a condenser coil. When such a fan is used
in the condenser side of an air conditioning system, the fan usually has condensate
slinger structure associated therewith such that collected condensate is slung into the
fan flow and onto the condenser coil. Problems associated with axial fans having
conventional housings include: rotational/irregular flow in the region enclosed by the
housing and coil which interacts with the blade tips thereby generating noise;
turbulent flow leaking into the blade passage and generating noise; and inefficient

distribution of air to the coil due to turbulent/rotational flow.

Radial vanes are provided on the discharge side of the fan housing of an axial fan.
The blades of the fan may be shrouded or have free tips. The radial vanes are located
radially outward of tﬁe blade tips and, preferably, they extend the depth of the blades
and at least a short distance beyond the blades. The radial vanes actasa radial
diffuser and improve fan performance by breaking up the rotational flow and thereby
reducing the blade pass noise since less turbulent flow is interacting with the blade
tips. Additionall)'l, the vanes aid in the distribution of condensate over a condenser

coil.
It is an object of this invention to reduce blade passage noise in an axial fan.

It is another object of this invention to facilitate condensate distribution on the
condenser coil.

It is an additional object of this invention to improve air distribution and fan
performance in a fan coil unit. These objects, and others as will become apparent

hereinafter, are accomplished by the present invention.
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Basically, air flow from an axial fan having a flow resistance downstream thereof is
guided by circumferentially spaced radial guide vanes which act as a radial diffuser
such that the rotational flow interacting with the fan blade tips is broken up thereby
reducing blade passage noise and condensate entrained in the flow is distributed over

the condenser coil.

Figure 1 is a partially cutaway and sectioned view of a room air conditioner

employing the present invention;
Figure 2 is a discharge side view of the fan housing of Figure 1;

Figure 3 is a graph of A-weighted sound power level (dBA) vs frequency (Hz) for a

shrouded axial fan blowing through a heat exchanger with and without radial vanes;
Figure 4 is a discharge side view of a first modified fan housing; and
Figure 5 is a discharge side view of a second modified fan housing.

In Figure 1, the numeral 10 generally designates a room air conditioner emplbying the
present invention, As is conventional, room air conditioner 10 has a housing 12
which may be located in a window or through the wall sleeve. Housing 12 is divided
by partition or baﬁer 14 into an evaporator or inside section and a condenser or
outside section which are each, in turn, divided into a suction and a discharge section
relative to the fans located therein. Housing 12 includes inlet grill 12-1 which, when
air conditioner 10 is installed, faces the interior of a room to be cooled. Evaporator 20
is located directly behind inlet grill 12-1 and is mounted within shroud or housing 22.
Housing 22 has a central rear opening connected to the inlet of evaporator fan 24. Fan
24 is driven by motor 28 via shaft 26 which passes through and is sealingly supported
by partition 14. Evaporator fan 24 discharges into the room to be cooled via louvers
(not illustrated). Condenser 30 is located in housing 12 with its discharge side facing
the outside. Fan housing 32 is connected to condenser 30 and the interior of housing

12 such that a fan chamber 33 containing at least a portlon of the movmg portlon of
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condenser fan 34 is formed. Fan housing 32 includes an inlet orifice 32-1. Fan 34 is
of the axial, propeller type and is illustrated as located entirely in the fan chamber 33
and is connected to motor 28 via shaft 26 such that both of fans 24 and 34 are

. commonly driven. A portion of fan 34 may extend into oxfiﬁce 32-1.

In operation, motor 28 commonly drives evaporator fan 24 and condenser fan 34.
Evaporator fan 24 draws air from the room to be cooled with the air serially passing
through inlet grill 12-1, evaporator 20 which causes the air to be cooled, fan 24 and

- louvers (not illustrated) back into the room. Condenser fan 34 draws outside air into
housing 12 via an inlet grill (not illustrated) and the air serially passes through fan 34,

and condenser 30 rejecting heat from the condenser and passing to the outside.

The structure and operation described above is generally conventional and, as such,
the flow coming off the condenser fan 34 would tend to be rotational/irregular, with a
resultant inefficient distribution of air and any entrained condensate over the
condenser coil 30. The present invention adds radial vanes 32-a, 32-b, .. .32-n. As
best shown in Figure 2, vanes 32-a to 32-n are circumferentially spaced about inlet
orifice 32-1. Inlet orifice 32-1 is located on the suction side of fan housing 32 but is
not centered in fan housing 32 due to the necessity of locating other components in
housing 12. Accordingly, the inlet orifice 32-1 and fan 34 are not centered on the
condenser coil 30. The spacing of vanes 32-a to 32-n is not uniform, at least in the top
and bottom of fan housing 32, since their absence and/or reduced length permits the
room air conditioner 10 to be of a reduced height. The vanes 32-a to 32-n are at least
axially coextensive with the blades 34-1 of fan 34 and radially extend to the periphery
of fan housing 32. The vanes 32-a to 32-n are of varying lengths due to the absence of
symmetry. Vanes 32-a to 32-n are of a shallow S-shape and, preferably, axially
extend a short distance beyond the downstream side of blades 34-1 of fan 34.

The downstream resistance provided by the condenser coil 30 tends to provide a radial
component to the discharge from fan 34 with a rotational flow superimposed thereon.

Vanes 32-a to 32-n coact with the radial portion of the flow to remove the rotational
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component and to direct the radial portion of the flow to the periphery of the
condenser coil 30 thereby providing a more uniform air and entrained condensate

distribution over the coil and reducing blade passage noise.

Referring now to Figure 3, the graph shows the effects, relative to sound, of the
adding of radial vanes 32a to 32n in the shroud of an axial fan blowing through a heat
exchanger/condenser at 1/3 octave sound power level. The output was 420 cfm ata

motor speed of 1400 rpm. Overall the addition of vanes 32a to 32n to the shroud

.. reduced the noise from 64.2 dBA to 63.8 dBA. It will be noted, however, that most of

the reduction was in the 125 to 225 Hz ranges.

Referring now to Figure 4, fan housing 132 differs from fan housing 32 in that radial
vanes 132-a to 132-n are straight rather than S-shaped. Vanes 132-a to 132-n coact

with the flow to direct it over the face of the coil of the condenser.

Referring now to Figure 5, the fan housing 232 differs from fan housing 32 and 132 in
that radial vanes 232-a to 232-b are airfoil shaped. Vanes 232-a to 232-n coact with

the flow to direct it over the face of the coil of the condenser.

It follows that all of the embodiments of the present invention act in basically the
same fashion. THe vanes coact with the rotational component of radial flow to direct
the flow radially and thereby over the face of the coil of the condenser. The vanes can
be of uniform or varying spacing and can be of any shape conducive to the low loss

directing of the fluid flow.

Although preferred embodiments of the present invention have been illustrated and
described, other changes will occur to those skilled in the art. For example, the
present invention can be used where the downstream loss or resistance is a grille
rather than a coil. It is therefore intended that the scope of the present invention is to

be limited only by the scope of the appended claims.
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CLAIMS
What is Claimed is:

L. A fan housing (32) having a suction side and a discharge side;

an inlet orifice (32-1) located in said fan housing;

an axial fan (34) inserted at least partially through said inlet orifice;

a plurality of circumferentially spacéd, radially extending vanes
(32a-32n, 132a-132n, 2323-232n) located on said discharge side and radially spaced

from said fan.
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2. The fan housing of claim 1 wherein said fan has a plurality of

blades and said vanes are at least axially coextensive with said blades.

3. The fan housing of claim 1 wherein said vanes are
asymmetrical.

4. The fan housing of claim ! wherein said vanes are of varying
radial extent.

5. The fan housing of claim 1 wherein said vanes (132a-132n) are
straight.

6. The fan housing of ¢laim | wherein said vanes (232a-232n) are
airfoil shaped.
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