ALIGNMENT AND CENTERING FEATURES FOR FAN ASSEMBLY

BACKGROUND

[0001] Exemplary embodiments pertain to the art of heatisgtilation, air
conditioning and refrigeration (HVAC&R) systems. Moparticularly, the present

disclosure relates to fan assemblies for HVAC&Reyss.

[0002] HVAC&R systems typically include one or more faner fair
management. Examples of such fans include condémserto urge airflow across a
condenser of the HVAC&R system, and evaporator tansikewise urge airflow
across an evaporator of the HVAC&R system. In sdare assemblies, the fan is

secured to a fan drive at a fan hub opening.
BRIEF DESCRIPTION

[0003] In one embodiment, a fan assembly includes a fdnaaian drive. The
fan includes a fan hub located at a fan centrad,axind a plurality of fan blades
extending outwardly from the fan hub. The fan hals b fan hub opening at the fan
central axis. The fan hub opening is at least alyrtdefined by a plurality of nodes
extending radially inwardly toward the fan centeaiis from the fan hub. The fan
drive is installed in the fan hub opening via areiference fit between the plurality of
nodes and an outer surface of the fan drive, teagecing the fan drive in the fan hub

opening.

[0004] Additionally or alternatively, in this or other eadiments the plurality

of nodes are three or more nodes.

[0005] Additionally or alternatively, in this or other eadliments each node

of the plurality of nodes extends radially inwardlpng a flange of the fan hub.

[0006] Additionally or alternatively, in this or other eadiments the plurality

of nodes define contact areas between the fan iditha fan drive.



[0007] Additionally or alternatively, in this or other emiiments a node of
the plurality of nodes includes a pocket to incecasleformability of the node during

installation of the fan to the fan drive.

[0008] Additionally or alternatively, in this or other ewdiments the pocket

is a localized reduction in axial thickness of toele.

[0009] Additionally or alternatively, in this or other emdiments the pocket

is substantially oval-shaped.

[0010] Additionally or alternatively, in this or other emtiments a plurality

of fasteners axially and circumferentially retdie fan to the fan drive.

[0011] Additionally or alternatively, in this or other emdiments each
fastener of the plurality of fasteners is locatectircumferentially align with a node

of the plurality of nodes.

[0012] Additionally or alternatively, in this or other eadliments a fan shroud

is located at a blade tip of the plurality of fdades.

[0013] Additionally or alternatively, in this or other emdiments the fan

drive includes an electric motor.

[0014] In another embodiment, a heating, ventilation, ainditioning and
refrigeration (HVAC&R) system includes one or mdreat exchangers and one or
more fan assemblies to urge airflow across theanmore heat exchangers. A fan
assembly of the one or more fan assemblies inclad@s and a fan drive. The fan
includes a fan hub located at a fan central axisaaplurality of fan blades extending
outwardly from the fan hub. The fan hub has a falm bpening at the fan central axis.
The fan hub opening is at least partially defingdabplurality of nodes extending
radially inwardly toward the fan central axis frotme fan hub. The fan drive is
installed in the fan hub opening via an interfeeefit between the plurality of nodes
and an outer surface of the fan drive, thus camgetine fan drive in the fan hub

opening.



[0015] Additionally or alternatively, in this or other emdiiments the plurality
of nodes are three or more nodes.

[0016] Additionally or alternatively, in this or other eadiments each node

of the plurality of nodes extends radially inwardlpng a flange of the fan hub.

[0017] Additionally or alternatively, in this or other emdiiments the plurality
of nodes define contact areas between the fan iditha fan drive.

[0018] Additionally or alternatively, in this or other emdiments a node of
the plurality of nodes includes a pocket to inceeasleformability of the node during

installation of the fan to the fan drive.

[0019] Additionally or alternatively, in this or other emdiments the pocket

is a localized reduction in axial thickness of tloele.

[0020] Additionally or alternatively, in this or other ewdiments the pocket

is substantially oval-shaped.

[0021] Additionally or alternatively, in this or other emtiments a plurality

of fasteners axially and circumferentially retdue fan to the fan drive.

[0022] Additionally or alternatively, in this or other ewdiments each
fastener of the plurality of fasteners is locateatircumferentially align with a node

of the plurality of nodes
BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The following descriptions should not be consideliedting in any
way. With reference to the accompanying drawirigg elements are numbered

alike:

[0024] FIG. 1 is a schematic view of an embodiment oéatimg, ventilation,

air conditioning and ventilation (HVAC&R) system;



[0025] FIG. 2 is a partially exploded schematic view ofeanbodiment of a

fan assembly;
[0026] FIG. 3 is a plan view of an embodiment of a fareaddy;

[0027] FIG. 4 is a partial cross-sectional view of an rifstee between a fan

drive and a fan of an embodiment of a fan assenaloigt;
[0028] FIG. 5 is a plan view of another embodiment ofradasembly.
DETAILED DESCRIPTION

[0029] For good performance of the fan assembly, controlbalance,
concentricity, runout precision, and repeatabiltyecessary between the fan and fan
drive. Further, in some fan assemblies, the famnsolded plastic component, which
may have a higher than desired degree of varipbditd thus accurate and repeatable
assembly of the fan to the fan drive may requieosdary operations, which reduces

manufacturing efficiency.

[0030] A detailed description of one or more embodimeritshe disclosed
apparatus and method are presented herein by wagxemplification and not

limitation with reference to the Figures.

[0031] Referring to FIG. 1, a schematic of a heating, Netidn, air
conditioning, and refrigeration (HVAC&R) system Dillustrated. The HVAC&R
system 10 includes a compressor 12 to compressva df vapor refrigerant 14
therethrough. The compressed refrigerant 14 isgdthio liquid phase at a condenser
16 via thermal energy exchange with a condensélowirl8. The condenser 16 is
fluidly connected to an expansion device 20, whschin turn, fluidly connected to an
evaporator 22. An evaporator airflow 24 is direcémtoss the evaporator 22, which
cools the evaporator airflow 24 and boils the flofarefrigerant 14 therethrough. The

now vaporized flow of refrigerant 14 is returnedhie compressor 12.

[0032] In some embodiments, a condenser fan 26 is loatéte condenser

16 to direct the condenser airflow 18 across thedeaser 16. Further, an evaporator



fan 28 may be located at the evaporator 22 to dibecevaporator airflow 24 across

the evaporator 22.

[0033] Referring now to the partially exploded view of FI@, an
embodiment of a fan assembly 30 is illustrated. fEmeassembly 30 may be utilized
as a condenser fan 26, an evaporator fan 28, @ahenfan which is a component of
the HVAC&R system 10. While the description andvdrays herein relate to a fan
assembly 30 for an HVAC&R system 10, one skillethi& art will appreciate that fan

assembly 30 may be utilized in other air managerapplications.

[0034] The fan assembly 30 includes a fan 32 having &tdn34 located at a
fan central axis 36, with a plurality of fan bladg8 extending radially outwardly
therefrom. The fan blades 38 extend from a bladé 40 at the fan hub 34 to a blade
tip 42 opposite the blade root 40. In some embonimehe fan 32 includes a fan
shroud 44 secured to the fan blades 38 at or heablade tips 42. The fan assembly
30 further includes a fan drive 46 secured to #metfub 34 to drive rotation of the fan
32 about the fan central axis 36. In some embodisnehe fan drive 46 includes a
prime mover, such as an electric motor. The faned4i6é is located at the fan central
axis 36, and is coaxial with the fan 32, and isalted to the fan 32 at the fan hub 34,
in particular at a fan hub opening 48 at the famtred axis 36. In some embodiments,
the fan 32 is formed from a molded plastic matesiath as, for example, nylon or
polypropylene materials. It is to be appreciateolwéver, that these materials are

merely exemplary and that other materials may bieed.

[0035] Referring now to FIG. 3, the fan hub opening 48défined by a
radially-extending fan hub flange 50 including arplity of lobes 52 defining contact
areas between the fan 32 and the fan drive 46,hawrsin FIG. 4. In some
embodiments, the plurality of lobes is at lease¢hiobes 52, to center the fan 32 at
the fan drive 46 when the fan 32 is installed ®ftén drive 46. The fan hub flange 50
has a plurality of flange surfaces 54, each flasug#ace 54 located between adjacent
lobes 52. In some embodiments, the flange surfacésHocated at a first radial
distance from the fan central axis 36, while tHeel52 have a radially inboard extent

located at a second radial distance from the farraleaxis 36, less than the first



radial distance. Further, the second radial digtaadess than a fan drive radius 56,
such that each lobe 52 has an interference fit thighfan drive 46 when the fan 32 is
installed at the fan drive 46, as shown in FIGTHe interference fit of the lobes 52 to
the fan drive 46 centers the fan 32 at the faneddié and about the fan central axis
36.

[0036] The lobes 52 have pockets 58 formed therein. Eachkegt 58 has a
pocket depth 60 and a pocket width 62 and is lacateh that the pocket 58 and lobe
52 define a lobe wall 64 that abuts the fan drige e pocket 58 is thus a localized
reduction of axial thickness of the node 52. Theket 58 size, shape and location is
defined to tune an installation force of the fant82he fan drive 46 to a selected
installation force. In some embodiments, the pack& are formed such that a pocket
base 72 has a base thickness 68 of between 15%0&hof a lobe thickness 70 of the
lobe 52. Referring again to FIG. 3, in some embaediits the pockets 58 have an oval
shape, while in other embodiments the pockets 58 naae other shapes, such as
circular or elliptical. While in some embodimendsich as shown in FIG. 3 and 4, the
lobes 52 have pockets 58, in other embodiment$oties 52 may be formed without
pockets 58 such as in the embodiment shown in BIGEmbodiments without
pockets 58 rely more on compression of materiah tieformation of the feature,
resulting in a higher installation force, compatedhe embodiments without pockets
58. In embodiments such as in FIG. 3 and 4 inclydidbes 52 and pockets 58, the
lobes 52 may be configured to primarily elastica@form (e.g. the amount of plastic
deformation is less than the amount of elastic meédion under a selected load
scenario) in cases where reduced installation figcdesired or where the parent
material strength & stiffness is sufficiently higb limit the amount of plastic
deformation. In other embodiments, such as thosigowi pockets, the lobes 52 may
be configured to primarily plastically deform (e.the amount of plastic deformation
is greater than the amount of elastic deformatinden a selected load scenario) in
situations or configurations where the installatiorce can be allowed to be higher or

where the parent material strength & stiffnessvalsufficient plastic deformation.

[0037] Referring again to FIG. 2, once installed onto tha drive 46, a
plurality of fasteners 66 are installed into tha thive 46 through the hub flange 50.
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The fasteners 66 may be positioned between adjmeed 52 as shown in FIG. 2, or
may alternatively be located at the lobes 52, argbime embodiments in the pockets
58. The fasteners 66 provide axial and circumféenetention of the fan 32 to the

fan drive 46.

[0038] The present disclose including the interferenceffithe fan 32 to the
fan drive 46 allows the fan 32 to be installed bhe fan drive 46 accurately and
without high cost and time consuming secondary afper, such as machining or the

use of an overmolded metallic fan hub.

[0039] The term “about” is intended to include the degpéerror associated
with measurement of the particular quantity bagsshithe equipment available at the

time of filing the application.

[0040] The terminology used herein is for the purposeesicdbing particular
embodiments only and is not intended to be limitoighe present disclosure. As
used herein, the singular forms “a”, “an” and “tle® intended to include the plural
forms as well, unless the context clearly indicabéiserwise. It will be further
understood that the terms “comprises” and/or “cosnpy,” when used in this
specification, specify the presence of stated featuintegers, steps, operations,
elements, and/or components, but do not precluelgtbsence or addition of one or
more other features, integers, steps, operatides)emt components, and/or groups

thereof.

[0041] While the present disclosure has been describdu neference to an
exemplary embodiment or embodiments, it will be enstbod by those skilled in the
art that various changes may be made and equisatesny be substituted for elements
thereof without departing from the scope of thespre disclosure. In addition, many
modifications may be made to adapt a particulaiasion or material to the teachings
of the present disclosure without departing frone tbssential scope thereof.
Therefore, it is intended that the present diselswt be limited to the particular

embodiment disclosed as the best mode contemplatecarrying out this present



disclosure, but that the present disclosure widlude all embodiments falling within

the scope of the claims.



What is claimed is:
1. A fan assembly, comprising:
a fan, including:
a fan hub located at a fan central axis; and
a plurality of fan blades extending outwardlyrfréhe fan hub;

the fan hub having a fan hub opening at the fatrakaxis, the
fan hub opening at least partially defined by arglity of nodes
extending radially inwardly toward the fan centexis from the fan
hub; and

a fan drive installed in the fan hub opening viaiaterference fit
between the plurality of nodes and an outer surfaicéhe fan drive, thus

centering the fan drive in the fan hub opening.

2. The fan assembly of claim 1, wherein the pltyadf nodes are three

or more nodes.

3. The fan assembly of claim 1, wherein each nddéhe plurality of

nodes extends radially inwardly along a flangeheffan hub.

4. The fan assembly of claim 1, wherein the pltyatif nodes define

contact areas between the fan hub and the fan. drive

5. The fan assembly of claim 1, wherein a nodehefplurality of nodes
includes a pocket to increase a deformability efiode during installation of the fan

to the fan drive.

6. The fan assembly of claim 5, wherein the podketa localized

reduction in axial thickness of the node.

7. The fan assembly of claim 5, wherein the potkeubstantially oval-

shaped.



8. The fan assembly of claim 1, further comprisangjurality of fasteners
to axially and circumferentially retain the fantte fan drive.

9 The fan assembly of claim 8, wherein each fastehéhe plurality of

fasteners is located to circumferentially alignhnat node of the plurality of nodes.

10. The fan assembly of claim 1, wherein a fawstiis located at a blade
tip of the plurality of fan blades.

11. The fan assembly of claim 1, wherein the faivedicomprises an

electric motor.

12. A heating, ventilation, air conditioning andrigeration (HVAC&R)
system, comprising:

one or more heat exchangers; and

one or more fan assemblies to urge airflow acttes®ne or more heat

exchangers, a fan assembly of the one or moresisanablies including:
a fan, including:
a fan hub located at a fan central axis; and

a plurality of fan blades extending outwardly frahe
fan hub;

the fan hub having a fan hub opening at the fartraken
axis, the fan hub opening at least partially defibg a plurality
of nodes extending radially inwardly toward the &emtral axis
from the fan hub; and

a fan drive installed in the fan hub opening viairsterference
fit between the plurality of nodes and an outefaxig of the fan drive,

thus centering the fan drive in the fan hub opening
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13. The HVAC&R system of claim 12, wherein the plity of nodes are
three or more nodes.

14. The HVAC&R system of claim 12, wherein each enad the plurality

of nodes extends radially inwardly along a flangéhe fan hub.

15. The HVAC&R system of claim 12, wherein the plity of nodes
define contact areas between the fan hub and thérize.

16. The HVAC&R system of claim 12, wherein a nodehe plurality of
nodes includes a pocket to increase a deformalifithe node during installation of

the fan to the fan drive.

17. The HVAC&R system of claim 16, wherein the kelcis a localized

reduction in axial thickness of the node.

18. The HVAC&R system of claim 16, wherein the lpefcis substantially
oval-shaped.

19. The HVAC&R system of claim 12, further compnigia plurality of

fasteners to axially and circumferentially retdie fan to the fan drive.

20. The HVAC&R system of claim 12, wherein eachtdasr of the
plurality of fasteners is located to circumferelhialign with a node of the plurality
of nodes
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