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DUAL IMPELLER PUSH-PULL AXIAL FAN 
HEAT SINK 

PRIORITY CLAIM 

[0001] The present application is a continuation of US. 
patent application Ser. No. 11/314,707 (Atty. Docket No. 
RPS920050164US1), ?led on Dec. 21, 2005, and entitled, 
“Dual Impeller Push-Pull Axial Fan Heat Sink,” Which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 1. 
Technical Field 

[0002] The present invention relates in general to the ?eld 
of electronics, and in particular to electronic chips that gen 
erate extraneous heat during normal operation. More particu 
larly, the present invention relates to a method and system for 
removing heat from an integrated circuit using a dual impeller 
push-pull axial fan. 
[0003] 2. Description of the Related Art 
[0004] In a typical personal computer (PC), the main heat 
generating component among the logic circuits is the proces 
sor, also referred to as the Central Processing Unit (CPU) or 
microprocessor (MP). As illustrated in FIG. 1a, a processor 
102 is mounted in a socket 104, Which is mounted on a 
(printed) circuit board 106 by mating pins 108 from the pro 
cessor 102 into the socket 104. As processors continue to 
groW in performance, so does the heat generated by the pro 
cessors. 

[0005] To remove heat from processor 102, a heat sink (HS) 
110, having a HS base 112 and a plurality of ?ns 114, is 
secured to processor 102 by a strap 116 or other attachment 
means. Heat is conducted from the processor 102 to the HS 
base 112 and the ?ns 114, Which dissipate heat by conduction 
and convection to ambient air surrounding ?ns 114. To pro 
vide thermal conduction betWeen a top surface 120 of pro 
cessor 102 and the HS base 112, thermal grease 118, typically 
a thermally conductive silicon or ?lled hydrocarbon grease 
doped With ?llings such as metals, is used. 
[0006] A major problem With the heat sink 110 shoWn in 
FIG. 1a is that it relies on conduction to the ambient air, Which 
may or may not be moving enough to signi?cantly convey 
aWay heat from the ?ns, depending on movement of air about 
the heat sink caused by fan(s) in a computer case (not shoWn) 
that houses the processor 102. To aid in this air movement, a 
heat sink fan 122, as shoWn in FIG. 1b, is often used. Heat sink 
fan 122 includes fan blades 124, Which rotate about a hub 126, 
causing air to be forced doWn across ?ns 114 and against HS 
base 112. 
[0007] A major problem With the system shoWn in FIG. 1b 
is that heated air (having passed across ?ns 114) continues to 
How past other ICs 128a-b that are mounted on circuit board 
106 near processor 102. Thus, While processor 102 may be 
cooled, it is at the expense of the other ICs 128 that are being 
additionally heated. 

SUMMARY OF THE INVENTION 

[0008] The present invention is therefore directed to a fan 
sink that includes a dual impeller push-pull axial fan and a 
heat sink to cool a hot electronic device. The axial fan has a 
hub, a ?rst impeller that is radially proximate to the hub, and 
a second impeller that is radially distal to the hub, Wherein the 
?rst impeller pushes air in a ?rst direction and the second 
impeller pulls air in a second direction. The heat sink is 
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oriented betWeen the axial fan and the hot electronic device 
such that the hot electronic device, the heat sink, and the axial 
fan are axially oriented, Wherein cool air is forced onto the 
heat sink by one impeller in the axial fan, and Wherein heated 
air from the heat sink is removed by an other impeller in the 
axial fan. 
[0009] The above, as Well as additional objectives, features, 
and advantages of the present invention Will become apparent 
in the folloWing detailed Written description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The novel features believed characteristic of the 
invention are set forth in the appended claims. The invention 
itself, hoWever, as Well as a preferred mode of use, further 
purposes and advantages thereof, Will best be understood by 
reference to the folloWing detailed description of an illustra 
tive embodiment When read in conjunction With the accom 
panying draWings, Where: 
[0011] FIG. 1a depicts a prior art heat sink mounted against 
an integrated circuit (IC) chip package; 
[0012] FIG. 1b illustrates the prior art heat sink With a 
conventional heat sink fan; 
[0013] FIGS. 2a-e depicts various con?gurations of novel 
fan sinks that use a dual impeller push-pull fan to cool an IC 
chip package; and 
[0014] FIGS. 3a-c illustrate additional detail of different 
types of dual impeller push-pull fans that may be used in the 
novel fan sinks. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0015] In accordance With a preferred embodiment of the 
present invention, and With reference noW to FIGS. 2a, a side 
vieW of a cross-section of a fan sink 200 is depicted. Fan sink 
200 includes a dual-impeller push-pull axial fan 202, Which is 
supported and rotated by a hub motor 204, such that hub 
motor 204 turns a ?rst impeller 206 and a second impeller 
208. Alternatively, hub motor 204 may actually be only a hub, 
With rotational force being supplied by another mechanical 
means (not shoWn). 
[0016] First impeller 206 is radially proximate to hub motor 
204, While second impeller 208 is radially distal to hub motor 
204. As depicted by the air?oW arroWs, air is pulled through 
an opening 22411 (in a housing 218) and doWn an inner duct 
210 to reach ?rst impeller 206. The air?oW passes across ?ns 
214 of heat sink 213 (Which includes heat sink base 215 to 
Which ?ns 214 are attached). This air?oW across ?ns 214 
removes heat from processor 102, Which is an exemplary hot 
device that is in need of cooling. 
[0017] After passing across ?ns 214 (and heat sink base 
215), the air?oW is pulled upWards by second impeller 208, 
Which moves the heated air up an outer duct 212 (Which 
surrounds inner duct 210) and out of opening 224!) in housing 
218. Thus, the heated air is e?iciently exhausted out of the 
housing 218 of the (e.g., computer) system, thus preventing 
additional hot air from being bloWn across nearby ICs 128. 
Note that in a preferred embodiment, opening 224a and open 
ing 22419 are separate plenums, such that there is adequate 
separation betWeen inlet air and outlet air, such that mixing of 
the inlet air and outlet air is minimiZed or (preferably) elimi 
nated even When the inlet air and outlet air are outside of 
housing 218. Thus, a plenum collar 219 outside housing 218 
may be added to prevent such air mixing. Alternatively, inner 
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duct 210 may be extended through opening 22411 to serve the 
same described function of plenum collar 219. 

[0018] Note that FIG. 2a depicts a balanced system in 
Which ?rst impeller 206 and second impeller 208 move the 
same amount of air, and in Which outer duct 212 is ?ush 
against heat sink base 215 such that no air is alloWed to enter 
outer duct 212 except via inner duct 210. FIG. 2b, hoWever, 
depicts the duct bottom 220 (of outer duct 212 and/or inner 
duct 210) as being retracted from heat sink base 215, thus 
permitting air?oW to enter from Within the interior of housing 
218. That is, air?oW is noW permitted to How across lCs 128 
(from any ambient air source, including not shoWn vents in 
housing 218) to be pulled up by second impeller 208 through 
outer duct 212. This arrangement assumes that the air?oW 
rating of second impeller 208 is higher than that of ?rst 
impeller 206, such that second impeller 208 can move air 
from both ?rst impeller 206 as Well as from the proximate 
environment around processor 102. 

[0019] Note that While the duct bottom 220 is shoWn as 
being only slightly recessed, such that axial fan 202 is still 
surrounded by outer duct 212, alternatively duct bottom 220 
can be more recessed such that axial fan 202 is completely 
exposed (not shoWn) outside of either inner duct 210 or outer 
duct 212. Such a con?guration Would increase the air?oW 
across lCs 128, but Would result in additional heat escaping 
into the interior of housing 218 due to the increased lack of 
control of air currents about axial fan 202. 

[0020] Note also that, as shoWn in FIG. 2a, most (or all) of 
the top of heat sink base 215 may have a concave surface 207, 
Which aids in the air?oW direction shoWn in FIG. 2a. Concave 
surface 207 aids in the air?oW shoWn in FIG. 2a, but may limit 
air?oW across nearby lCs 128, and thus preferably concave 
surface 207 is used When outer duct 212 is ?ush against heat 
sink base 215 as shoWn in FIG. 2a. 

[0021] Another embodiment of the presently presented fan 
sink 200 is presented in FIG. 20, in Which outer duct 212 is 
missing, leaving only inner duct 210 to pull air through open 
ing 22411 to reach ?rst impeller 206. As shoWn, second impel 
ler 208 continues to pull air back aWay from heat sink 213 and 
neighboring lCs 128, but the heated air is noW left to circulate 
Within housing 218 until a vent opening (not shoWn) in hous 
ing 218 is found. 
[0022] Another less attractive embodiment is presented in 
FIG. 2d, in Which no ductWork is provided. Axial fan 202 
continues to move air aWay from heat sink 213 and neighbor 
ing lCs 128, but the air supply is from Within ambient interior 
air inside housing 218, and thus the provided cooling air is 
likely Warmer than When an inner duct 210 is used. 

[0023] FIG. 2e presents another side vieW that is orthogonal 
to that shoWn in FIGS. 2a-d, and in particular FIG. 2a. Note 
the plurality of ?ns 214, betWeen Which the previously 
described air?oW passes. 

[0024] As thus depicted in FIGS. 2a-e, then, the heat sink 
213 is orientedbetWeen axial fan 202 and processor 102 (a hot 
device) such that the processor 102, heat sink 213, and axial 
fan 202 are axially oriented, such that cool air is forced onto 
heat sink 213 by one impeller (?rst impeller 206) in axial fan 
202, While heated air from heat sink 213 is removed by an 
other impeller (second impeller 208) in axial fan 202. Note 
further that, in an alternate embodiment, the roles of ?rst 
impeller 206 and second impeller 208 may be reversed, such 
that second impeller 208 pulls cool air in and ?rst impeller 
206 exhausts hot air aWay. 
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[0025] With reference noW to FIG. 3a, additional detail of 
axial fan 202 is presented. As depicted, ?rst impeller 206 is 
radially proximate to hub motor 204 (Which alternately may 
simply be a hub, assuming that other means of rotation of 
axial fan 202 are provided), and second impeller 208 is radi 
ally distal to hub motor 204. 
[0026] FIG. 3b presents a top vieW of axial fan 202. As 
depicted, hub motor 204 is supported by hub supports 302 
that are attached to the Walls of outer duct 212. Alternatively, 
hub supports 302 may be secured to the Walls of inner duct 
210. As depicted by the arroWs, air ?oWs to second impeller 
208 from both ?rst impeller 206 and surrounding air, as 
described in FIGS. 2b-d. Note also that ?rst impeller 206 has 
feWer but larger fan blades 207, While second impeller 208 
has more but smaller fan blades 209. By properly angling fan 
blades 207 and 209, the proper air?oW balance can be 
achieved such that the air?oW described above is achieved. 
Alternatively, as shoWn in FIG. 30, fan blades 207 and 209 are 
the same siZe. Again, hoWever, these fan blades should be 
angled, tilted and shaped such the desired air?oW as described 
above is achieved. 
[0027] While the invention has beenparticularly shoWn and 
described With reference to a preferred embodiment, it Will be 
understood by those skilled in the art that various changes in 
form and detail may be made therein Without departing from 
the spirit and scope of the invention. For example, While the 
present invention has been described in removing heat from a 
processor, the inventive fan heat sink (having a dual impeller 
push-pull axial fan) is useful in removing heat from any heat 
generating device, and particularly any heat generating inte 
grated circuit package. 
[0028] Note further that While terms such as “above” and 
“beneath,” “push” and “pull,” etc., may have been used herein 
to describe the spatial orientation and movement, such terms 
are used generically, and the present invention as described 
and claimed is to include orientations and movements so 
generally described, but not limited to such “up/doWn,” “top/ 
bottom,” and “push/pull” descriptions. 

What is claimed is: 
1. A method comprising: 
mounting a heat sink betWeen a heat generating unit and an 

axial fan, Wherein the axial fan is composed of: 

a hub, 
a ?rst impeller that is radially proximate to the hub, and 
a second impeller that is radially distal to the hub, 

Wherein the ?rst impeller 
pushes air in a ?rst direction and the second impeller pulls 

air in a second direction, Wherein the heat generating 
unit, the heat sink, and the axial fan are axially oriented, 
and Wherein cool air is forced onto the heat sink by one 
impeller in the axial fan, and Wherein heated air from the 
heat sink is removed by an other impeller in the axial fan, 
and Wherein a top surface of the heat sink has a concave 
surface that aids a direction of air?oW direction betWeen 
the ?rst and second impellers, Wherein the axial fan is 
mounted to the heat sink Without any ductWork sur 
rounding the axial fan, and Wherein ambient air ?oWs 
freely through the second impeller from an interior of a 
housing that holds the hot device, and Wherein the ?rst 
impeller has only large fan blades, and Wherein the sec 
ond impeller has only small fan blades, and Wherein the 
large fan blades are larger than the small fan blades, and 
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wherein the ?rst impeller has feWer large fan blades impellers are only supported by the hub, and Wherein 
compared to a quantity of small fan blades in the second rotational force to the ?rst and second impellers is sup 
impeller; plied by a separate mechanical means. 

2. The method of claim 1, Wherein the heat generating unit 
_ _ _ _ _ _ is an electronic component in a computer. 

impeller to bring the cool air 1n from outs1deahous1ng of 3_ The method of Claim 1 wherein the heat Sink further 
the system; and Comprises. 

a second interior duct that circumscribes the ?rst interior a plurality of ?ns, wherein air moving from the ?rst impel 
duct, wherein the Second interior duct is aligned axially ler toWards the second impeller moves across the ?ns. 
With the second impeller to exhaust hot air outside the 
housing of the system, Wherein the ?rst and second * * * * * 

a ?rst interior duct that is aligned axially With the ?rst 


