- . e3eK- XK* WMane' s DI SCHARGE VANES FOR AXI AL FANS ~z& kbpR weoz
~- 00z Convent fans such as propeller fans normally have a fan

housi ng which eithggefully or partially encloses the fan blade tips. Such
'f ans are commonly used in HVAC applications such as condensing units. In

se applications the fan basically blows air through a flow resistance
such as a cmmn’ﬁwﬂ Mﬂuw When such a fan is used in the condenser side of
an air condi em the fan usually has condensate sti nger
structure associ*eweyd therewi th such that coll ected condensate is slung into
the fan fl ow and onto theDISGHRNRG AL FANE i ated wth axial
fans havi ng conventional housings include: rotati onal / | rregular flowin the
regi on encl oSG R orall GxiBOHR fgh apﬁrosauér fm'rﬁhnw RIv@Glen Wodsthe Whick! ade tips
t her eby generating noise; turb t flowleaking into the bl ade passage and
generating neileefullgrd pariefly exdleses thai fat blabeitiporSuch faisrar¢ coruhenlyaiséd mue t o

turbulent/rotational flow Radial vanes are provided on the di scharge si de
of the fan NEYANepRbiEatians suGhas or)awnsmaémm adidBesgmppliratipnsthadan basically ouded

or have fle era eIo i d. of the
o1 ade. 1 ps. e B R o Pl RS R AR A Whh ST Teedy
| east a shori tHé edriBERr Higy 6Nsh 51h@oriaht&ﬁhﬂﬁgbsy1ﬂaﬁl Elﬁ%@hsdéﬂ?ﬂﬁs Sstldedated radl al

di ffuser and i nprove fan perfornmance by reaki ng up the rotational flow and

t her eby r eduslinger stivetund @d@cqﬂaé ﬁlem‘ﬂélesush ﬂméccilbs@dtcgmtmls@ms slungantosthe

t t t he bl [ | th
i ser ot o bt M S E cidihser o, Beblns dsoddtey ViR GRiafbafs hlibd's; | 1 s
i nvention toan%lx‘rlﬁﬁlapl!ld'%Q §E’ﬁ1%ﬁf'ﬂger&9ﬁo?ﬁl/l gﬁﬁr Asivah tﬂea}egmhfenélase%@tth@r

object of this invention to facilitate condensate distrfbution on"the
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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.



shrouded axial fan blow ng through a heat exchanger with and w thout radial
vanes; Figure 4 is a discharge side view of a first nodified fan Housi ng;
and Figure 5 is a discharge side view of a second nodified fan hgﬁiigg idb
“Figure |, the nunmeral 10 generally designates a roomair conditi APRIL 2002
enpl oyi ng the present invention. As is Zonventional, roomair conditioner
10 has a housing 12 which may be | ocated in a wi ndow or through the wall

sl eeve. Air conditioner housing 12 is divided by partition or barrier 14
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which may be located in a window or through the wall sleeve. Air conditioner
housing 12 is divided by partition or barrier 14 into an evaporator or inside section

and a condenser or outside section which are each, in turn, divided into a suction and



The downstream resi stance provided by the condenser coil 30 tends to
provide a radial COmonentt 10 flit discharge fromfall 34 with a
rotational Cl ove superinposed thereon. Vanes 32-a to 32-n coact with the
‘radi al portion of the flow to renove the rotational a 5 AP~~~ -4 APRIL2002
conmponent and to direct the radial porfaon of the flow to the periphery of
the condenser coil 30 thereby providing a nore uniformair and entrained
condensate distribution over the coil and reduci ng bl ade passage noi se.
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
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Al t hough preferred enbodi nents of the present invention have been

illustrated and descri bed, other changes will occur to those skilled in the
art. For exanple, the present invention can be used where the downstream
| o0ss or resistance is a grille rather than a coil. It is therefore intended

that the scope of the present inventionis to be limted only by the scope
of the appended cl ai ns.



25 APRIL. 2002 5 CLAIM5 1. A fan housing (32, 132, 232) having a SpetA@i. 2ev2
side and a discharge side; an inlet orifice (32-1) located in said fan
housi ng (32, 132, 232); a shrouded axi al fan (34) inserted at |east
‘partially through said inlet orifice (3% |nto said fan housing (32, 132,
232) and having a plurality of blades (34- a plurality of
circunferentially spaced, radially extendlng vanes (32a-32n, 132a 132n

232a- 232a9ndenetar3 hit rmed diag hpuring 2 nahelcs 3p lnlﬂs@ﬁ%:%}é-’)'loprﬁns%’éoﬁﬂkﬁchar ge
de of ,
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sai d axi &0 %hai@lf.@ﬁie%’dl §&¢HSV§H€§4(232\aPCB§ﬁ“ 0&@@&“1@%%@@%@9@%’*9@ 2. The

fan housk E of claim1l, wherein said blades (34-1) are radially spaced from
said fan housing (32, 132, 232) by a distance which increases in a
downst ream di recti on such that said vanes (32a-32n, 132a-132n, 232a-232n)

are of a |ncreaS|n di al dp in dOWQ§ rﬁan1d|r cthn. % The fan
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132a-132n, 232a232n) are of varying radial extent ) fan housi ng of
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flow coming off the condenser fan 34 would tend to bé rotational/irfegular, 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 which, as best shown
in Figure 1 are of varying radial extent which increases in a downstream direction. 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 te 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 1s 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 arc of varying lengths due to the absence of
symmetry Vanes 32-ato 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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RomanAri al Coygy, Sl qddewidl fﬁpe«&%) Eﬂéﬁéfd%ﬁé’a';’f’ﬁmw tﬁrough st it drifice (32-1)

into said fan housing (32, 132, 232) and having a plurality of blades (34-1);

a plurality of circumferentially spaced, radially extending vanes (32a-32n, 132a-
132n, 232a-232n) located within said fan housing (32, 132, 232) on said discharge
side of said inlet orifice (32-1), said vanes (32a-32n, 132a-132n, 232a-232n) being
radially spaced from said fan (34) and at least partially coextensive with said blades
(34-1) within said fan housing (32, 132, 232); and

a flow resistance (30) located downstream of and axially spaced from said axial
fan (34) and said vanes (32a-32n, 132a-132n, 232a-232n).

2. The fan housing of claim 1, wherein said blades (34-1) are radially spaced
from said fan housing (32, 132, 232) by a distance which increases in a downstream
direction such that said vanes (32a-32n, 132a-132n, 232a-232n) are of an increasing

radial extent in a downstream direction.

3. The fan housing of claim 1, wherein said vanes (32a-32n, 132a-132n, 232a-

232n) are asymmetrical.

4. The fan housing of claim 1, wherein said vanes (32a-32n, 132a-132n, 232a-

232n) are of varying radial extent.
5. The fan housing of claim 1, wherein said vanes (132a-132n) are straight.
6. The fan housing of claim 1, wherein said vanes (232a-232n) are airfoil shaped.

7. The fan housing of claim 1, wherein said vanes (32a-32n, 132a-132n, 232a-
232n) extend to the periphery of said fan housing (32, 132, 232).



