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(57) ABSTRACT 

An assembly for extracting heat from a housing for electronic 
equipment with an interior that is adapted to hold heat-gen 
erating electronic equipment, the housing having an essen 
tially solid top portion and an essentially solid back portion. 
The assembly includes a first opening in the top portion of the 
housing that leads to the housing interior, the first opening 
located at the back of the top portion, proximate the back 
portion of the housing, a second opening in the back portion 
of the housing that leads to the housing interior, the second 
opening located at the top of the back portion, proximate the 
top portion of the housing, wherein the first opening is con 
tiguous with the second opening, and a chimney external to 
the housing and coupled to the housing Such that the chimney 
encompasses and is in fluid communication with the first and 
second openings, the chimney defining an inlet for taking in 
air leaving the housing through the first and second openings 
and an outlet for conducting the air out of the chimney. 
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ASSEMBLY FOR EXTRACTING HEAT FROM 
A HOUSING FOR ELECTRONIC 

EQUIPMENT 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation in part of co 
pending application Ser. No. 1 1/412,430, filed on Apr. 27. 
2006. Priority is claimed. 

FIELD OF THE INVENTION 

0002 This invention relates to a housing for electronic 
equipment with improved heat-dissipation characteristics. 

BACKGROUND OF THE INVENTION 

0003 Electronic equipment is often located within a hous 
ing, Such as an equipment rack used to hold computer servers 
and the like in assemblies that are located within the rack. The 
electronic equipment generates Substantial heat that must be 
dissipated. Cool air typically passes through the housings to 
help dissipate heat. In many cases, fans located in the front 
door and/or back door and/or within the rack and/or in the top 
of the rack are used to circulate the cold air and expel the 
warmed air. 
0004 One solution proposes afront or back rack panel that 

is several inches thick, and carries ducting and fans to route 
air through the rack. Cool air enters the bottom of the front, 
and exits the top of the back. However, such thickened panels 
increase the depth of the racks, which inherently limits the 
number of racks that can be fit into a data center. 

SUMMARY OF THE INVENTION 

0005. It is therefore an object of this invention to provide 
a rack cooling system that maintains the depth of the rack to 
a minimum, thus maximizing data center rack capacity. 
0006. This invention features an assembly for extracting 
heat from a housing for electronic equipment, the housing 
having a front, a back, two sides and a top, the assembly 
comprising a back for the housing that defines an open area 
proximate the top, and an air passageway in fluid communi 
cation with the open area in the back, to conduct heated air 
exiting the housing through the open area away from the 
housing. The open area preferably extends across at least the 
majority of the width of the back, and may extend across 
substantially all of the width of the back. The open area may 
also encompass a portion of the top adjacent to the back. The 
open area could alternatively be located in the top proximate 
the back. The front of the housing may be perforated. The 
housing may comprise an electronic equipment rack. 
0007. The assembly may further comprise an air-moving 
device in fluid communication with the air passageway. The 
air-moving device may be located in the air passageway, or 
located at the intersection of the back of the housing and the 
air passageway. 
0008. The air passageway may be directly coupled to the 
back of the housing. The airpassageway may extend out from 
the back of the housing. The air passageway may further 
extend up after extending out from the back of the housing. In 
one particular embodiment, the air passageway may extend 
out at an angle of no more than about ninety degrees from the 
back of the housing; in a more particular embodiment, the air 
passageway may extend out at an angle of about forty-five 
degrees. 
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0009. The air passageway may comprise a duct. The duct 
may be flexible or not. The assembly may comprise at least 
two ducts which are essentially parallel to one another. The 
assembly may further comprise an air-moving device in each 
duct. The air passageway may be located a sufficient height 
off the floor so as to meet relevant height safety regulations. 
There may be essentially no openings in the housing top, so 
that the entire top area is available for routing of additional 
equipment. 
0010. The invention also features a data center arrange 
ment comprising at least two electronic equipment racks, 
each rack having a front, a back, two sides and a top, the 
arrangement comprising two electronic equipment racks 
spaced apart by about thirty-six inches, the back of each rack 
being essentially solid except for an open area proximate the 
top, and at least one air passageway in fluid communication 
with the open area in the back of each rack, to conduct heated 
air exiting the rack through the open area away from the rack. 
The data center may further comprise an enclosed ceiling. 
The air passageways may be in fluid communication with the 
enclosed ceiling. The data center may further comprise an 
air-cooling apparatus in fluid communication with the 
enclosed ceiling. The data center may further comprise means 
for providing cooled air from the air-cooling apparatus to the 
front of the racks. 
0011. The invention also features an assembly for extract 
ing heat from a housing with an interior that is adapted to hold 
heat-generating electronic equipment, the housing compris 
ing a top portion and a back portion, and defining a first 
opening in the top portion of the housing that leads to the 
housing interior, the first opening located at the back of the 
top portion, proximate the back portion of the housing, and 
structure defining a second opening in the back portion of the 
housing that leads to the housing interior, the second opening 
located at the top of the back portion, proximate the top 
portion of the housing. A chimney external to the housing is 
adapted to be coupled to the housing such that the chimney 
encompasses and is in fluid communication with the first and 
second openings, the chimney defining an inlet for taking in 
air leaving the housing through the first and second openings 
and an outlet for conducting the air out of the chimney. 
0012. The chimney may be coupled to the back portion of 
the housing below the second opening, and coupled to the top 
portion of the housing in front of the first opening. The back 
portion of the housing may be essentially vertical, and the 
chimney may extend out from the backportion of the housing. 
The chimney may extend up after extending out from the back 
portion of the housing. The chimney may extend out at an 
angle of less than ninety degrees from the back portion of the 
housing; the angle may be about forty-five degrees. 
0013 The first opening may extend across at least a major 
ity of the width of the top portion of the housing, or across 
substantially all of the width of the top portion of the housing. 
The second opening may extend across at least a majority of 
the width of the back portion of the housing, or across sub 
stantially all of the width of the back portion of the housing. 
The assembly may further comprise at least one air-moving 
device in fluid communication with the chimney, which may 
be located in the chimney. The back portion of the housing 
may comprise one or more doors, to provide access to the 
housing through the back. 
0014. The housing may further comprise a Support assem 
bly that Supports the housing's top and back portions, and the 
assembly for extracting heat may further comprise an inter 
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mediate assembly coupled to the Support assembly, the inter 
mediate assembly defining at least part of the back portion of 
the housing, wherein the chimney is coupled to the interme 
diate assembly. The intermediate assembly may comprise an 
intermediate assembly frame member defining two sides and 
the bottom of the back portion of the housing. The interme 
diate assembly may further comprise a door assembly 
hingedly coupled to the intermediate assembly frame mem 
ber, to allow user access to the interior of the housing. The 
door assembly may comprise two doors, one hinged to each 
side of the intermediate assembly frame member. The doors 
and the intermediate assembly frame member may together 
define the back portion of the housing. The intermediate 
assembly may define the entire back portion and at least some 
of the top portion of the housing. 
0015 The chimney may comprise a first section that is 
coupled to the intermediate assembly, the first section extend 
ing out from the backportion of the housing at an angle of less 
than 90 degrees. The chimney may further comprise a second 
section that extends essentially vertically from the first sec 
tion. The second section of the chimney may be an essentially 
rectangular duct. The assembly may further comprise one or 
more fan trays located within the chimney. The fan trays may 
be hot-swappable. The second section of the chimney may 
define an access door to allow access to the fan trays. 
0016. Also featured is an assembly for extracting heat 
from a housing with an interior that is adapted to hold heat 
generating electronic equipment, the housing comprising an 
essentially solid top portion, an essentially solid backportion, 
and a Support assembly that Supports the housing's top and 
back portions, the assembly for extracting heat comprising a 
first opening extending across Substantially all of the width of 
the top portion of the housing and leading to the housing 
interior, the first opening located at the back of the top portion, 
proximate the back portion of the housing, a second opening 
extending across substantially all of the width of the back 
portion of the housing and leading to the housing interior, the 
second opening located at the top of the back portion, proxi 
mate the top portion of the housing, an intermediate assembly 
coupled to the Support assembly, the intermediate assembly 
defining at least part of the back portion of the housing and at 
least part of the top portion of the housing, and a chimney 
external to the housing and coupled to the intermediate 
assembly below the second opening and in front of the first 
opening Such that the chimney encompasses and is in fluid 
communication with the first and second openings, the chim 
ney defining an inlet for taking in air leaving the housing 
through the first and second openings and an outlet for con 
ducting the air out of the chimney. 
0017. These and other aspects of the invention will 
become apparent from the following description. In the 
description, reference is made to the accompanying draw 
ings, which form a parthereof, and in which there are shown 
preferred embodiments of the invention. Such embodiments 
do not necessarily represent the full scope of the invention, 
and reference is therefore made to the claims for understand 
ing the true scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018. Other objects, features and advantages will occur to 
those skilled in the art from the following description of the 
preferred embodiments and the accompanying drawings, in 
which: 
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0019 FIG. 1A is a schematic conceptual diagram of the 
assembly for extracting heat from a housing for electronic 
equipment of this invention; 
0020 FIGS. 1B and 1C are similar drawings of two alter 
native embodiments of the invention; 
0021 FIG. 2 is a schematic, cross-sectional view of 
another embodiment of the invention accomplished in a com 
puter equipment rack with an assembly for extracting heat 
from the rack in accordance with the present invention; 
0022 FIG. 3 is a similar view showing two adjacentracks 
in a data center arrangement according to this invention; 
0023 FIG. 4A is a perspective view of an embodiment of 
a chimney for the inventive assembly: 
0024 FIG. 4B is an exploded view of a chimney that is 
essentially the same as that shown in FIG. 4A; 
0025 FIG. 5A is a perspective view of an intermediate 
assembly for an embodiment of the inventive assembly: 
(0026 FIG. 5B shows the intermediate assembly of FIG. 
5A with doors that allow access to the interior of the enclo 
SU 

(0027 FIG. 6 shows the chimney of FIG. 4A coupled to the 
intermediate assembly of FIG. 5B; 
(0028 FIG. 7A is an exploded view of the frame of an 
enclosure with an embodiment of the inventive assembly: 
(0029 FIG. 7B is an exploded view of an enclosure with an 
embodiment of the inventive assembly: 
0030 FIG. 8 is a view similar to that of FIG.5A, but for an 
alternative intermediate assembly that further comprises atop 
panel for the enclosure. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

0031. This invention may be accomplished in an assembly 
for extracting heat from a housing for electronic equipment, 
the housing having a front, a back, two sides and a top, the 
assembly comprising a back for the housing that defines an 
open area proximate the top, and an air passageway in fluid 
communication with the open area in the back, to conduct 
heated air exiting the housing through the open area away 
from the housing. Typically, the front is perforated and the 
sides are solid, so that air flows into the housing through the 
front, through the electronic equipment located in the hous 
ing, and out of the housing through the open area, into the 
passageway. 

0032 FIGS. 1A-1C schematically depict three concepts 
for accomplishing the invention, which is an assembly for 
extracting heat from a housing for electronic equipment. In 
this case, housing 10 may be a computer server rack Such as 
a “Paramount' enclosure offered by Wright Line LLC of 
Worcester, MA. Computer equipment rack 10 holds a number 
of modules or the like each comprising computer equipment: 
a series of Vertically-arranged computer server modules 12, 
14... 20 are shown. Rack 10 is a rectangular prism with front 
30, top 32, and back 34. The two solid sides are not shown in 
the drawing. In accordance with the invention, back 34 is 
essentially solid except for open area 36 comprising opening 
or perforated area 11 in back 34 proximate top 32 and opening 
or perforated area 13 in top 32 proximate back 34. The open 
area 36 comprises some of the back, and may include an 
adjacent portion of the top as shown in this drawing. Air 
passageway 40 is in fluid communication with open area 36. 
to conduct heated air exiting housing 10 through open area 36 
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away from housing 10 and into enclosed air return ceiling 
area 50. Cool air enters housing 10 through perforated front 
door 30. 
0033 FIGS. 1B and 1C are two additional conceptual 
embodiments of the invention. Embodiment 90, FIG. 1B, has 
open area 92 at the top/back corner, with air passageway 94 
communicating therewith. Air enters through front F. 
Embodiment 96, FIG. 1C, has open area 101 in the top, with 
air passageway 98 communicating therewith. Air enters 
through front F. In this case, even though the heated air outlet 
is in the top (and could also be in some of the adjacent back, 
a feature not shown in this drawing), the top is still available 
to carry cables and/or other equipment by including raised top 
portion 102, which forms part of passageway 98. Top portion 
102 can actually be the top of a rigid version of passageway 
98, which may be accomplished with a duct. Cable trays 97 
and 99 route cables or other equipment along the top. 
0034. One preferred embodiment of an assembly for 
extracting heat from a housing for electronic equipment is 
shown in FIG. 2. Computer equipment rack 10a holds a 
number of modules or the like each comprising computer 
equipment: a series of vertically-arranged modules 12, 14. . 
. 20 are shown. Rack 10a is typically a rectangular prism 
shape, and has a perforated front 30, top 32a, and back 34a, 
the solid side panels are not shown. In accordance with the 
invention, back 34a is essentially solid except for open area 
36a proximate top 32a. Air passageway 4.0a is in fluid com 
munication with open area 36a, to conduct heated air exiting 
housing 10a through open area 36a away from housing 10a. 
Airpassageway 4.0a in this example comprises first section 41 
that is angled at about 45 degrees up and away from the plane 
of back 34a, and more vertical section 42 that leads to 
enclosed air return ceiling area 50. Cool air enters housing 
10a through perforated front door 30. 
0035. The invention contemplates any reasonable 
arrangement of an air passageway that is in fluid communi 
cation with an open area at the top of the back and/or the back 
of the top. The open area preferably extends across at least a 
majority of the width of the back of the housing, and may also 
encompass a portion of the top of the housing adjacent to the 
back, as shown in FIGS. 1A and 1B. In the preferred embodi 
ment, a significant portion of the top is essentially solid so that 
the majority (or all) of the top area of the housing is available 
for routing cables and holding other peripheral equipment 
that is necessary in a data center, as shown in FIG. 1C. This 
contrasts the invention with racks that have one or more 
openings in the top that directly vent heated air into the room 
or a vertical duct but that take away area from the top of the 
racks that could otherwise be used for routing other data 
center equipment, such as power and data cables and the like. 
0036. The open area can be any shape or arrangement. The 
assembly of this invention can be installed in a new equip 
ment rack or offered as an after-market product with a back 
having a particular size, shape and location of an open area, 
and an air passageway that may be accomplished with one or 
more flexible or inflexible ducts or conduits, depending upon 
the particular arrangement. 
0037. Once such particular arrangement is shown in FIG. 
3, which illustrates two adjacent identical racks 10b, one in 
cross section and one in a rear view. Air passageway 60 
comprises two side-by-side essentially identical circular flex 
ible ducts 61 and 63 that are coupled to the upperback area of 
each of equipment rack 10a (viewed from the side) and rack 
10b (viewed from the back, in which split rear door 70, 

Sep. 24, 2009 

located below ducts 61 and 63, is visible). This drawing also 
illustrates one option in which an air-moving device 62 is 
placed in airpassageway 60, or in fluid communication there 
with, to assist the movement of air. 
0038. Overall airflow is depicted in the drawings by the 
solid arrows. Preferably, the solid front door of the rack is 
replaced with a perforated front that has a series of openings, 
somewhat like a screen door. This allows cooled room air to 
enter the front of the rack and pass through equipment mod 
ules 12, 14. . . 20. Heated air flows out through the back of 
these modules, typically assisted by fans located in the mod 
ules themselves. The heated air is naturally buoyant and rises 
along back 34c and out through open area 36c. The inventive 
assembly thus acts somewhat like a chimney in that it is a 
passageway to allow heated air to escape from the inside of a 
housing for electronic equipment. 
0039 FIG. 3 also illustrates an embodiment of a data 
center arrangement according to this invention comprising 
two or more electronic equipment racks 10a and 10b. In this 
embodiment, racks 10a and 10b are essentially equivalent to 
rack 10, FIG. 1, except for the particular arrangement of the 
open area in backs 34c near the tops of the racks. Airpassage 
ways 60 connect these openings to enclosed ceiling area 50 
which leads to air conditioning unit 52 that cools the air and 
blows it back into the data center so that it can enter the 
perforated front of racks 10a and 10b. Air-moving devices 62 
may not be necessary if there is sufficient pressure drop in 
ceiling area 50 to draw the heated air up into area 50; this is a 
detail that depends on the particular arrangement of the data 
Center. 

0040. The invention accomplishes efficient cooling of 
electronic equipment in the housing without the need for deep 
rear doors having internal fans and ducting that withdraws 
heated air out of the housing and blows it out of the top of the 
door, of the type known in the art. The invention thus accom 
plishes efficient cooling without increasing the depth of the 
equipment rack up to the height B off of the floor at which the 
air passageway projects from the housing. This allows racks 
to be separated by a minimum width A. Dimensions A and B 
may be dictated by local, State and/or federal regulations, 
such as the Americans with Disability Act (ADA) and/or the 
National Fire Protection Association (NFPA) codes. In one 
example, regulations require an 80" unobstructed headroom 
height (which can establish the minimum height “B”), and a 
minimum aisle width of 36" (which can establish the mini 
mum inter-rack spacing 'A'). Regardless of the minimum 
dimensional needs, the invention accomplishes a maximum 
density of equipment housings in a data center area, as it does 
away with the need for thickened front and/or rear doors that 
have been necessary to accommodate air-handling equip 
ment. 

0041 Alternative embodiments of an assembly for 
extracting heat from a housing are shown in FIGS. 4A 
through 8. Some variations of different aspects of this 
embodiment are shown in the various figures, as will be 
described. These embodiments are especially designed to be 
used as an after-market product, as a replacement for the rear 
panel or rear door(s) of an electronics rack. In some cases the 
assembly also replaces the top panel of a rack. One aspect of 
this embodiment comprises chimney 200, FIG. 4A. Chimney 
200 includes a first section 210 that is adapted to be coupled 
to the housing such that the chimney encompasses the top rear 
corner of the housing, and thus is influid communication with 
any opening(s) at the back of the top of the housing and any 
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opening(s) at the top of the back of the housing. The chimney 
thus conducts heated air leaving the housing (by convection 
or under fan assist) through Such openings. The chimney is 
like a duct and is largely open, to allow it to conduct heated air 
exiting the housing through these openings to leave the chim 
ney, as described above. An alternative to a passive chimney 
is an active chimney with one or more fans, as will be 
described. 

0042 First section 210 at its lower end forms a coupling 
portion 203 that is generally L-shaped as defined by horizon 
taland vertical members, so that it closely conforms to the top 
back corner of the rectangular prism-shaped housing, which 
for example may be a server rack as described above. Thus, 
chimney 210 fits tightly over and follows the contour of the 
top back corner of the housing. This allows hot air exiting the 
housing through its top back corner to move up into the 
chimney rather than leaking into the room. In this embodi 
ment, sidewalls 212 and 213 also define this “L-shape.” Rear 
wall 211 is angled upward and outward with respect to the 
back of the enclosure (i.e., with respect to the vertical) at an 
angle of less than 90 degrees, preferably about 45 degrees. 
0043. Second section 220 generally has the shape of a 
rectangular duct. This embodiment of the chimney is active, 
carrying one or more fantrays 230 within second section 220. 
Access to the fan trays is provided through hinged door 221. 
Panel 222 is a fixed panel. Section 220 is completed by sides 
223 and 224, and front wall 225. Section 220 defines chimney 
exit 226 that is typically coupled to another structure such as 
a suspended ceiling or another duct that leads to an air con 
ditioning unit that cools the air and returns it either to the 
room or directly to the housings/enclosures, as is known in the 
art. The angled and rectangular shapes are not limitations, as 
other shapes and arrangements are possible depending on the 
enclosure and the room layout. 
0044) More details of the construction of slightly different 
chimney 200a are shown in FIG. 4B. Generally square open 
ings 245 and 246 are defined in member 243. In a passive 
structure, openings 245 and 246 can remain as shown, or 
member 243 can be removed so that sections 210 and 220 are 
wide open. If one fan was used, only one (larger) opening 245 
or 246 would be present. In this active embodiment, two fan 
trays 230 slidingly engage with the assembly just above open 
ings 245 and 246. Panel 241 is coupled to the front of member 
243 to provide a hinged anchor point for door 221 that pivots 
on a horizontal axis about hinges (not shown) carried by 
member 241. Electrical supply adaptor 250 is coupled to the 
inside of front wall 225a and defines electrical supply con 
nectors 251 and 252 that accept mating push-in electrical 
connectors in the backs of fan trays 230 so that the fans are 
supplied with power when they are pushed into the chimney 
and mate with these electrical Supply connectors. This 
accomplishes a hot-swappable feature in which one or both 
fans can be removed and replaced while the device remains in 
operation, allowing a fan to be replaced without having to 
affect the operation of the servers or other electronic devices 
within the enclosure. 

0045. An embodiment of inventive assembly 600 further 
comprises intermediate assembly 300, FIGS. 5A and 5B. 
Intermediate assembly 300 comprises intermediate assembly 
vertical frame member 310, and intermediate assembly hori 
Zontal top portion320. Assembly 600 (and indeed the entirety 
of the inventive assembly) is preferably fashioned of steel 
structural members and sheet metal panels, with appropriate 
fasteners. Frame 310 comprises right and left side vertical 
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structural members 311 and 312 and top and bottom horizon 
tal structural members 314 and 313, respectively. Member 
314 defines the bottom extent of second opening 326 that 
spans essentially the entire width of the rear of the housing, 
where the rear and top meet. Top portion320 defines the front 
edge of first opening 325 at the rear of the top of the enclosure 
where the top and rear meet, and also spans essentially the 
entire width of the enclosure. Openings 325 and 326 are 
preferably (but not necessarily) contiguous, in that they are 
either continuous or are immediately or closely adjacent. For 
example, if desirable, one or more additional cross members 
may be located in either of openings 325 or 326 or at their 
intersection without affecting the functionality of the inven 
tion, or the openings may be in different locations, or have 
different sizes and/or shapes. Openings 325 and 326 form the 
entry into chimney 200. When assembly 600 is in place, 
heated air leaving the enclosure from the back of the top and 
the top of the back will be conducted into chimney 200. The 
openings at the top of the back and the back of the top need not 
be contiguous, nor must both be present, as long as the chim 
ney encompasses at least one of these, and preferably as much 
open area as possible to facilitate heat transfer out of the 
enclosure. Also, the openings can be either fully or partially 
open. For example, the openings could be partially closed by 
a screen or a perforated panel while still allowing heated air to 
escape the housing and enter the chimney. 
0046. In this embodiment, the back portion of the inven 
tive assembly also comprises one or more doors to provide 
access to the housing interior through the back, although 
doors are not necessary and the back could be essentially 
closed, for example by a solid panel rather than doors. FIG. 
5B shows a matched pair of doors 401 and 402 making up 
door assembly 400. These doors are mounted to members 311 
and 312 along vertical hinges (not shown). Intermediate 
assembly 300, FIG. 5B, thus comprises essentially the 
entirety of the back portion of the housing or electronics 
enclosure, and in this case overlies some of its top portion. 
Embodiment 300 is typically used as a replacement for the 
back of an existing enclosure, and sits on top of the top panel 
of the housing. Alternative embodiment 300a, FIG. 8, 
includes top panel 341 that is coupled to flange 322 so that 
member 320 and member 341 comprise essentially the 
entirety of the top portion of the housing. Thus, embodiment 
300a will typically replace both the top and back portions of 
an existing housing. Embodiment 300a shows optional open 
ings 342 and 343 that can accept brushes or other permeable 
structures that allow cabling to be run through the top while 
maintaining the top essentially solid except for opening 325, 
so that heated air exits the top of the enclosure through open 
ing 325 and is thus conveyed by the chimney, rather than 
escaping into the room housing the enclosure. 
0047 FIG. 6 shows chimney 200 coupled to intermediate 
assembly 300, along with doors 400, together making up 
embodiment 600 of the inventive assembly for extracting heat 
from a housing. Embodiment 600 can be sized and shaped to 
replace the back of an existing housing for electronic equip 
ment. This allows the functionality of the chimney to be 
added to an existing housing. Embodiment 600 can thus 
accomplish additional cooling air flow in a housing, thus 
allowing existing housings to carry more heat-generating 
electronic devices. 

0048 FIGS. 7A and 7B show more detail of the construc 
tion of one housing with which this embodiment of the inven 
tion can be used, such as the “Paramount' enclosure detailed 
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above. Cabinet frame 520 carries essentially solid side panels 
502 and 503 and defines right and left side rear vertical 
support surfaces 506 and 507 to which intermediate assembly 
frame member 310 is attached. Rear cross member 313 sits on 
and is attached to lower ledge 501. 
0049 FIG. 7B is an exploded view of the inventive assem 
bly used with a housing having an existing top panel 511 that 
defines relatively small openings 512-515. The back door(s) 
or back panel (not shown) is removed. The inventive assem 
bly is then fastened to the cabinet, and essentially replaces the 
back doors and sits over (rather than replacing) enclosure top 
panel 511. Frame 310 is fastened to members 506, 507 and 
501. Members 321 and 322 make upportion320. “U”-shaped 
frame member 321 is fastened to the upper ends of frame 310. 
Partial cover member 322 sits on top of member 321; optional 
cutouts 322a and 322b are shown to accommodate wiring 
passing through the top of the cabinet. Rear flange 323 is 
coupled to front flange 324 of chimney 200. This creates 
assembly 600. Air is drawn out of enclosure 500 through 
opening 326 created between member 314 and top 511, and 
also through any of openings 512-515 that are encompassed 
by chimney 200. 
0050. It should be understood that the embodiments 
described herein are exemplary and do not limit the scope of 
the invention, and that various modifications could be made 
by those skilled in the art that would fall under the scope of the 
invention. The scope of the invention is set forth in the claims. 

What is claimed is: 
1. An assembly for extracting heat from a housing with an 

interior that is adapted to hold heat-generating electronic 
equipment, the housing comprising a top portion and a back 
portion, wherein the top portion defines a first opening that 
leads to the housing interior, the first opening located proxi 
mate the back of the top portion, and wherein the backportion 
defines a second opening that leads to the housing interior, the 
second opening located proximate the top of the backportion, 
the assembly comprising: 

a chimney external to the housing and adapted to be 
coupled to the housing Such that the chimney encom 
passes and is in fluid communication with the first and 
second openings, the chimney defining an inlet for tak 
ing in air leaving the housing through the first and sec 
ond openings and an outlet for conducting the air out of 
the chimney. 

2. The assembly of claim 1 in which the chimney is adapted 
to be coupled to the back portion of the housing below the 
second opening, and to the top portion of the housing in front 
of the first opening. 

3. The assembly of claim 1 in which the back portion of the 
housing is essentially vertical and the chimney extends out 
from the back portion of the housing. 

4. The assembly of claim 3 in which the chimney extends 
up after extending out from the back portion of the housing. 

5. The assembly of claim 3 in which the chimney extends 
out at an angle of less than ninety degrees from the back 
portion of the housing. 

6. The assembly of claim 1 in which the back portion of the 
housing is essentially vertical and the top portion of the hous 
ing is essentially horizontal. Such that the top portion and the 
back portion are essentially perpendicular and meet to define 
the top back corner of the housing, and wherein the chimney 
comprises essentially perpendicular members that define a 
coupling portion Such that when the chimney is coupled to the 
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housing the coupling portion fits tightly over and follows the 
contour of the top back corner of the housing. 

7. The assembly of claim 6 in which the second opening 
extends across at least a majority of the width of the back 
portion of the housing. 

8. The assembly of claim 7 in which the second opening 
extends across substantially all of the width of the back por 
tion of the housing. 

9. The assembly of claim 8 in which the first opening 
extends across at least a majority of the width of the top 
portion of the housing. 

10. The assembly of claim 9 in which the first opening 
extends across substantially all of the width of the top portion 
of the housing. 

11. The assembly of claim 1 further comprising at least one 
air-moving device in fluid communication with the chimney. 

12. The assembly of claim 11 in which the at least one 
air-moving device is located in the chimney. 

13. The assembly of claim 1 in which the housing further 
comprises a Support assembly that Supports the housing's top 
and back portions, and the assembly for extracting heat fur 
ther comprises an intermediate assembly adapted to be 
coupled to the Support assembly, the intermediate assembly 
defining at least part of the back portion of the housing, 
wherein the chimney is coupled to the intermediate assembly. 

14. The assembly of claim 13 in which the intermediate 
assembly comprises an intermediate assembly frame member 
defining at least two sides of the back portion of the housing. 

15. The assembly of claim 14 in which the intermediate 
assembly further comprises a door assembly hingedly 
coupled to the intermediate assembly frame member, to allow 
user access to the interior of the housing. 

16. The assembly of claim 15 in which the door assembly 
comprises two doors, one hinged to each side of the interme 
diate assembly frame member. 

17. The assembly of claim 15 in which the door assembly 
and the intermediate assembly frame member together define 
the back portion of the housing. 

18. The assembly of claim 13 in which the intermediate 
assembly defines the entire back portion and at least Some of 
the top portion of the housing. 

19. The assembly of claim 13 in which the chimney com 
prises a first section that is coupled to the intermediate assem 
bly, the first section extending out from the backportion of the 
housing at an angle of less than 90 degrees. 

20. The assembly of claim 19 in which the back portion of 
the housing is essentially vertical and the top portion of the 
housing is essentially horizontal Such that the top portion and 
the back portion are essentially perpendicular and meet to 
define the top back corner of the housing, and wherein the first 
section of the chimney comprises essentially perpendicular 
members that define a coupling portion Such that when the 
chimney is coupled to the housing the coupling portion fits 
tightly over the top back corner of the housing. 

21. The assembly of claim 20 in which the chimney further 
comprises a second section that extends essentially vertically 
from the first section. 

22. The assembly of claim 21 in which the second section 
of the chimney is an essentially rectangular duct. 

23. The assembly of claim 21 further comprising one or 
more fan trays located within the chimney. 

24. The assembly of claim 23 in which the fan trays are 
hot-swappable. 
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25. The assembly of claim 23 in which the second section 
of the chimney defines a hinged access door to allow access to 
the fan trays. 

26. The assembly of claim 1 in which the top portion and 
the back portion meet to define the top back corner of the 
housing, and wherein the chimney defines a coupling portion, 
Such that when the chimney is coupled to the housing the 
coupling portion fits tightly over and follows the contour of 
the top back corner of the housing. 

27. An assembly for extracting heat from a housing with an 
interior that is adapted to hold heat-generating electronic 
equipment, the housing comprising a top portion and a back 
portion, in which the top portion of the housing is essentially 
horizontal and the back portion is essentially vertical Such 
that the top portion and the back portion are essentially per 
pendicular and meet to define the top back corner of the 
housing, wherein the top portion defines a first opening that 
leads to the housing interior, the first opening located proxi 
mate the back of the top portion, and wherein the backportion 
defines a second opening that leads to the housing interior, the 
second opening located proximate the top of the backportion, 
the housing further comprising a Support assembly that Sup 
ports the top and back portions, the assembly for extracting 
heat comprising: 

a) an intermediate assembly adapted to be coupled to the 
Support assembly, the intermediate assembly defining at 
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least part of the back portion of the housing and at least 
part of the top portion of the housing, the intermediate 
assembly further defining: 
i) a first opening extending across Substantially all of the 

width of the top portion of the housing and leading to 
the housing interior, the first opening located at the 
back of the top portion, proximate the back portion of 
the housing; and 

ii) a second opening extending across Substantially all of 
the width of the back portion of the housing and 
leading to the housing interior, the second opening 
located at the top of the back portion, proximate the 
top portion of the housing; and 

b) a chimney external to the housing and adapted to be 
coupled to the intermediate assembly below the second 
opening and in front of the first opening Such that the 
chimney encompasses and is in fluid communication 
with the first and second openings, the chimney defining 
an inlet for taking in air leaving the housing through the 
first and second openings and an outlet for conducting 
the air out of the chimney. 

28. The assembly of claim 27, wherein the chimney com 
prises essentially perpendicular members that define a cou 
pling portion, such that when the chimney is coupled to the 
housing the coupling portion fits tightly over and follows the 
contour of the top back corner of the housing. 
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