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(57) Abstract: Examples of the present disclosure may include methods and systems for
cooling electronic components housed in a rack. An example system for cooling a rack
may include a frame (100, 200a, 200b, 200¢, 300a, 300b, 300c, 450, 452, 454) including a
number of dividers (108-1, 208-1, 308-1, 408-1) internal to the rack that define a plurality
of sections (104, 106, 112,204, 206, 212, 304, 306, 312, 404-1, 404-2, 406-1, 406-2, 412-
1, 412-2) within the rack. Moreover, an example system for cooling electronic components
housed in a rack may further include a number of electronics sections (104, 106, 204, 206,
304, 306, 404-1, 404-2, 406-1, 406-2, 412-2) including at least a first number of electronic
components (114-1, 114-2, 214-1, 214-2, 214-3, 214-4, 214-5, 214-6, 214-7, 214-8, 314-
1, 314-2, 414), and a number of cooling sections (112, 212, 312, 412-1) including at least
a first cooling system (102, 202, 402) that cools at least the first number of electronic com-
ponents (114-1, 114-2, 214-1, 214-2, 214-3, 214-4, 214-5, 214-6, 214-7, 214-8, 314-1,
314-2, 414) via heat transfer through the number of dividers(108-1, 208-1, 308-1, 408-1).
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RACK COOLING SYSTEM WITH A COOLING SECTION

Background :
[0001] Electronic equipment cooling practices may typically include air
convection systems. In air convection systems fans are used to force moving
air past heat producing electronic components to remove waste heat. Air
convection systems are mainly used in situations where there is a low density of
electronic components. However, as electronic components have grown more
complex, air convection systems, in many instances, are insufficient to cool a
high density of electronic components. Alternative cooling systems, such as
liguid cooling systems, often require a high degree of maintenance and include

a high degree of risk to the electronic components.

Brief Description of the Drawings

[0002] Figure 1A is a cross-sectional view taken along a cut line X-X in
Figure 2 of an example of a frame with an air cooling system and a liquid
cooling system in the cooling section and in the electronic equipment sections,
along with the additions of a front and back plenum according to the present
disclosure.

[0003] Figure 1B is a cross-sectional view taken along a cut line X-X in
Figure 2 of an example of a frame with a liquid cooling system in the cooling
section according to the present disclosure.

[0004] Figure 1C is a cross-sectional view taken along a cut line X-X in
Figure 2 of an example of a frame with an air cooling system in the cooling
section according to the present disclosure.

[0005] Figure 2 illustrates an example of a frame with a liquid cooling

system in the cooling section according to the present disciosure.
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[0006] Figure 3A illustrates an example of a frame with an enlarged
cooling section relative to the example of the frame illustrated in Figure 2
according to the present disclosure.

[0007] Figure 3B illustrates an example of a frame with enlarged
electronic equipment sections relative to the example of the frame illustrated in
Figure 2 according to the present disclosure.

[0008] Figure 3C illustrates an example of a frame with a cooling section
that is to the right of the electronic equipment sections according to the present
disclosure.

[0009] Figure 4 illustrates an example of a configuration of frames

according to the present disclosure.

Detailed Description

[0010] Examples of the present disclosure may include methods and
systems for cooling electronic components housed in a rack. An example
system for cooling electronic components housed in a rack may include a frame
including a number of dividers internal to the rack that define a plurality of
sections within the rack. Moreover, an example system for cooling electronic
components housed in a rack may further include a number of electronics
sections including at least a first number of electronic components, and a
number of cooling sections including at least a first cooling system that cools at
least the first number of electronic components via heat transfer through the
number of dividers.

[0011] The figures herein follow a numbering convention in which the first
digit or digits correspond to the drawing figure number and the remaining digits
identify an element or component in the drawing. Similar elements or
components between different figures may be identified by the use of similar
digits. For example, 112 may reference element "12" in Figure 1, and a similar
element may be referenced as 412 in Figure 4.

[0012] As used herein, “a” or “a number of’ something can refer to one or
more such things. For example, “a number of widgets” can refer to one or more

widgets.
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[0013] The cooling needs of rack mounted electronic components vary
greatly depending on the function of the equipment. High Performance
Computing (HPC) applications may have a higher power density and as a result
a higher heat output than non-HPC applications. However, HPC applications
and non-HPC applications are typically cooled similarly by air cooling systems.
In air cooling systems, fans move air from the front of a rack to the back of a
rack according to some previous approaches. Fans may create undesirable
noise disturbance in equipment with high power density. Heat extraction by air
cooling systems can create large volumes of heated air. The heated air can be
cooled by HVAC equipment according to some previous approaches which can
create a burden on the HVAC equipment and incur operational expenses. This
HVAC equipment refers to the heating, ventilation, and air conditioning systems
in a building. In many instances, air cooling systems are insufficient to cool
HPC applications.

[0014] in an example of the present disclosure, a rack and the cooling
systems that are in the rack can be configured to the cooling needs of electronic
components that it houses. Additionally, the different sections within a rack can
be configured to fit the space needs and cooling needs of electronic
components housed in the rack. The rack described in the present disclosure
can be combined in different configurations with traditional racks that house
electronic components. This can provide greater flexibility in cooling electronic
components and may house a higher density of electronic components {e.g.,
HPC applications) than some previous approaches. Furthermore, a number of
embodiments may reduce operating expenses and noise disturbance
associated with a rack.

[0015] Figure 1A is a cross-sectional view taken along a cut line X-X in
Figure 2 of an example of a frame 100a with an air cooling system and a liquid
cooling system in the cooling section and in the electronic equipment sections,
with additions of a front and back plenum, according to the present disclosure.
In some examples of the present disclosure, a cooling system can include any
number of cooling systems in any number of configurations. The frame 100a

can have a front door 138-1 offset from a front inner panel 137-1 and a back
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door 138-2 offset from a back inner panel 137-2 to create a front plenum 139-1
and a back plenum 139-2 for a closed loop air cooling system. Closed loop
refers to air circulation that remains internal to the frame 100a. The front door
138-1 and the back door 138-2 can be opened or fixed in a closed position. The
front inner panel 137-1 and the back inner panel 137-2 can be air permeable
{e.g., metal mesh, vented metal, honeycomb shaped composite, among other
air permeable panels).

[0016] In some examples of the present disclosure, the frame 100a can
have a section 1086 that can house a first number of electronic components, a
section 104 that can house a second number of electronic components, and a
section 112 that can house a cooling system 102. Electronic components can
include server devices, storage devices, and other computation centered
devices although electronic components are not limited to such devices. In
some examples, the electronic components can be blades, such as server
blades. Each of the sections in frame 100a can be distinguished from the other
sections by a plurality of dividers. For example, a first divider 108-1 can
distinguish section 106 from section 112. Additionally, a second divider 108-2
can distinguish section 104 from section 112.

[0017] in an example of the present disclosure, a cooling system can cool
electronic components through the plurality of dividers. For example, cooling
system 102 can cool electronic components 114-1 through divider 108-1.
Moreover, cooling system 102 can cool electronic components 114-2 through
divider 108-2. In an example, the heat produced by electronic components 114-
1 can be directed towards divider 108-1. The heat produced by electronic
components 114-2 can be directed towards divider 108-2. The dividers, e.g.,
108-1 and 108-2, can function as conductive cooling receivers. That is, heat
brought to the dividers can be removed from section 106 and section 104 into
the dividers by conduction and the heat can then be removed from the divider
by liquid circulation.

[0018] Divider 108-1 and divider 108-2 can extend from the back inner
panel 137-2 of frame 100a to the front inner panel 137-1 of frame 100a without
extending to the front door 138-1 or the back door 138-2. The front inner panel
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137-1 and the back inner panel 137-2 can be continuous across section 104,
section 112, and section 106 or sectional such that each panel includes multiple
portions interconnected, for example, at the divider 108-1 and the divider 108-2.
Front inner panel 137-1 and back inner panet 137-2 can have the same or
different configurations. Other configurations for the front inner panel 137-1 and
back inner panel 137-2 can be employed without departing from the scope of
the present disclosure.

[0019] The cooling system 102, e.g., closed loop air cooling system and
liquid cooling system, can include a number of fans (e.g., fan 133-1, fan 133-2,
fan 133-3, and fan 133-4), an air-to-liquid heat exchanger 140, and/or a number
of heat receiving structures 136. Examples are not limited to including a
particular number of fans, air-to-liquid heat exchangers, and/or a number of heat
receiving structures 136. In an example of the present disclosure, the air-to-
liguid heat exchanger 140 can be connected (not shown) to a cool liquid input
117 and a warm liquid output 116 while the heat receiving structures 136 can
also be connected (not shown) to a cool liquid input 117 and a warm liquid
output 116. In some examples of the present disclosure, the air-to-liquid heat
exchanger 140 can be connected (not shown) to a cool liquid input 117 and a
warm liquid output 116 while the heat receiving structures 136 can receive (not
shown) liquid from the output (not shown) of the air-to-liquid heat exchanger 140
and can be connected (not shown) to a warm liquid output 116. The cool liquid
input 117 and the warm quljid output 116 can be housed in a source which can
be located at the rack level, CDU (Coolant Distribution Unit) level, and/or the
facility level. An air-to-liguid heat exchanger 140 can be air permeable. An air-
to-liquid heat exchanger 140 can remove heat from the air by moving heat from
the air that is circulated within frame 100a to a liquid in the air-to-liquid heat
exchanger 140.

[0020] The fans 133 can circulate air from the back of section 112 to the
front of section 112, out of section 112 into the front plenum 139-1, out of the
front plenum 139-1 through section 104 and section 106, into the back plenum
138-2, and then through the air-to-liquid heat exchanger 140 back into section

112. The air can be heated by the electronic components while in section 104
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and section 106. The air-to-liquid heat exchanger 140 can cool air such that the
re-circulated air can be cool when it reaches the front plenum 139-1. The front
door 138-1 can help to re-direct the cool air from the front of section 112 to the
front of section 104 and section 106. The back door 138-2 can help to re-direct
the warm air from the back of section 106 and section 104 to the back of section
112.

[0021] Figure 1B is a cross-sectional view taken along a cut line X-X in
Figure 2 of an example of a frame with a liquid cooling system in the cooling
section according to the present disclosure. In a number of examples of the
present disclosure, a frame 100b can have a section 106 that can house a
number of electronic components, a section 104 that can house a number of
electronic components, and a cooling section 112 that can house a cooling
system 102. In an example of the present disclosure, cooling system 102 can
include a liquid cooling system {e.g., a conductive cooling system such as a dry
disconnect cooling system). A liquid cooling system can include a number of
heat receiving structures 136 that can be mounted on divider 108-1 and divider
108-2. The heat receiving structures 136 can be analogous to the heat
receiving structures 136 iliustrated in Figure 1A. The heat receiving structures
136 can include a shell with an internal compartment which holds liquid. Liquid
can be circulated through the internal structure to cool the heat receiving
structure. The liquid cooling system can circulate cool liquid from a source that
can be external to frame 100b. The cool liquid can circulate from the main
compartment to a number of heat receiving structures 136. The heat receiving
structures 136 can cool a number of electronic components through divider 108-
1 and divider 108-2 by moving the heat from divider 108-1 and divider 108-2 to
the tiquid. The warm liquid can then be circulated from the heat receiving
structures 136 to the source where the liquid can be cooled, (e.g., external
cooling system). The source, (e.g., external cooling system) can cool a warm
liquid through the use of fans or other cooling mechanisms. An example of such
heat cooling structures is provided in co-filed, commonly assigned US Patent
application no. , entitled , attorney docket
no. 82901577.
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[0022] Figure 1C is a cross-sectional view taken along a cut line X-X in
Figure 2 of an example of a frame with an air cooling system in the cooling
section according to the present disclosure. For example, frame 100c¢ can
include a section 106 that can house a number of electronic components, a
section 104 that can house a number of electronic components, and a cooling
section 112 that can house a cooling system 102. Furthermore, frame 100c can
include a number of dividers such as divider 108-1 and divider 108-2. Divider
108-1 can divide section 106 from section 112, Divider 108-2 can divide section
104 from section 112.

[0023] A cooling system 102 can include any number of cooling systems
in any number of configurations. In an example of present disclosure, a cooling
system 102 can include an air cooling system. In cooling system 102, a fan 133
can be located in the back of the frame 100c. The cooling system 102 can
circulate air from the front of section 112 to the back of section 112. Although
cooling system 102 can circulate air in a number of directions. For example,
cooling system 102 can circulate air from the back of section 112 to the front of
section 112. In a number of examples, a fan can be located on any surface in a
section within a frame. For example, a fan can be located on the front panel of
section 112, the top panel of section12, or any other panel within section 112.
[0024] In a number of examples, air circulation can cool a number of
dividers. For example, the fan 133 in section 112 can circulate air within the
section 112. The circulation of air can cool a number of dividers. For example,
the fan 133, in cooling system 102, can circulate air which can cool divider 108-
1 and divider 108-2. The air circulation created by the cooling system 102 can
create a temperature difference between section 112 and section 106 and
section 104 and section 112. Heat can travel from one section to another
section when there is a temperature difference between two sections. For
example, heat can travel from section 106 through divider 108-1 and into
section 112 and heat can travel from section 104 through divider 108-2 and into
section 112.

[0025] In a number of examples, the dividers can function as a radiator.

That is, in a number of examples, the dividers can function to release heat from
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one section to another section. Dividers can include materials that efficiently
disperse heat. Such materials can include GrafTech {e.g., a graphite material)
although a divider can be constructed from any number of materials and is not
limited to GrafTech. A divider ¢an also include portions of a divider that
efficiently disperses heat. For example, divider 108-1 and divider 108-2 can
include a number of heat blocks 130 of a material that efficiently disperses heat.
A heat block can include a square or a rectangular piece of material with fins
and ridges to increase the surface of the heat block although heat blocks can
include other shapes. Materials used in heat blocks can include aluminum and
copper although a heat block can be made from other materials. Aluminum and
copper can be used because the heat conductivity of metal is greater than the
heat conductivity of air. Efficiently dispersing heat refers to the selection of
materials with a high level of heat conductivity as compared to the heat
conductivity of other materials used in the construction of a frame. In an
example of the present disclosure, a number of heat blocks 130 can be built into
divider 108-1 and divider 108-2. That is, divider 108-1 and a group of a number
of heat blocks 130 can be a single unit and divider 108-2 and a group of a
number of heat blocks 130 can be single unit. Likewise, in a number of
examples of the present disclosure, a number of heat blocks 130 can be
attached to divider 108-1 and divider 108-2. That is, a number of heat blocks
130, divider 108-1 and divider 108-2 can be separate units.

[0026] Figure 2 illustrates an example of a frame with a liquid cooling
system in the cooling section according to the present disclosure. In an
example of the present disclosure, a frame 200 can include a plurality of rack
mounting sections to house electronic components or other types of heat
producing equipment, although a frame is not limited to housing the stated types
of equipment. For example, a frame 200 can include a standard 19 inch rack.
A standard 19 rack can include a front that is 19 inches wide which can include
the edges to which electronic components are mounted. In another example, a
frame 200 can include a front that is 23 inches wide. Examples used herein are
illustrative and not limiting and can include a variety of front panel

measurements. In an example of the present disclosure, a frame 200 can be 42
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units (U} tall, although a frame is not iimited to a height of 42 units. A unit may
be considered one rack unit, which is an industry standard. In scme
applications a unit (U) is equal to 1.75 inches.

[0027] Frame 200 can have a front, a back, a top, and a bottom. The
front of frame 200 can include the front of section 206, the front of section 204,
and the front of section 212. The front of frame 200 can include an opening
through which electronic components can be instalied in frame 200. Such that,
electronic components can be installed from the front of frame 200 towards the
back of frame 200. Furthermore, the frame 200 can have a front door (not
shown) offset from a front inner panel (not shown) and a back door (not shown)
offset from a back inner panel (not shown) to create a front plenum (not shown)
and a back plenum (not shown) for a closed loop air cooling system. The front
door, front inner panel, back door, back inner panel, front plenum, and back
plenum can be analogous to the front door 138-1, front inner panel 137-1, back
door 138-2, back inner panel 137-2, front plenum 139-1, and back plenum 139-
2 illustrated in Figure 1A, respectively.

[0028] In some examples of the present disclosure, a frame 200 can
include a number of dividers. Dividers can include a continuous solid panel.
For example, divider 208-1 and divider 208-2 can be continuous solid panels.
In a number of examples of the present disclosure, dividers can be attached to
the frame 200. For example, a first divider 208-1 and second divider 208-2 can
be attached to the top of frame 200 and to the bottom of the frame 200.
Likewise, divider 208-1 and divider 208-2 can be attached to the front of frame
200 and to the back of frame 200. In some embodiments, a first divider and a
second divider can partially extend from the front of a frame to the back of a
frame. Thatis, a first divider can extend from the front of a frame to the back of
the frame and not touch the front of the frame or the back of the frame.

[0029] In Figure 2 a frame 200 can include a first section 206 that can
house electronic components, a second section 204 that can house electronic
components, and a third section 212 that can house a cooling system 202.
Embodiments, however, are not limited to a particular number of sections. In an

example of Figure 2, section 206 can be divided from section 212 by divider
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208-1 and section 204 can be divided from section 212 by divider 208-2.
Section 206 and section 204 can include electronic components 214-1,
electronic components 214-2, electronic components 214-3, and electronic
components 214-4, electronic components 214-5, electronic components 214-6,
electronic components 214-7, and electronic components 214-8 (referred to
generally as electronic components 214). The electronic components 214 can
produce heat at different rate. For example, electronic components 214-1 can
produce heat at a higher rate then electronic components 214-2.

[0030] In an example of the present disclosure, section 212 can house
multiple cooling sub-systems. For example, section 212 can house a cooling
system 202 that can include an air-to-liquid heat exchanger 140 and heat
receiving structure 236-1, heat receiving structure 236-2, heat receiving
structure 236-3, heat receiving structure 236-4, heat receiving structure 236-5,
heat receiving structure 236-6, heat receiving structure 236-7, and heat
receiving structure 236-8 (referred to generaily as heat receiving structures
236). The air-to-liguid heat exchanger 240 can be analogous to the air-to-liquid
heat exchanger 140 illustrated in Figure 1A. The heat receiving structures 236
can be analogous to the heat receiving structures 136 iflustrated in Figure 1B.
[0031] Heat receiving structures 236 can transfer heat from section 206
and section 204 into a liquid that is circulated from the air-to-liquid heat
exchanger 240 into heat receiving structures 236 and out of the frame 200.
Heat receiving structures 236 can be configured to transfer heat at different
rates. As mentioned above, electronic components can produce heat at
different rates. Heat receiving structure 236-1 can be configured to transfer
heat at a rate that meets the cooling needs of electronic components 214-1,
heat receiving structure 236-2 can be configured to transfer heat at a rate that
meets the cooling needs of electronic components 214-2, heat receiving
structure 236-3 can be configured to transfer heat at a rate that meets the
cooling needs of electronic components 214-3, heat receiving structure 236-4
can be configured to transfer heat at a rate that meets the cooling needs of
electronic components 214-4, heat receiving structure 236-5 can be configured

to transfer heat at a rate that meets the cooling needs of electronic components



WO 2013/137849 PCT/US2012/028744
11

214-5, heat receiving structure 236-6 can be configured to transfer heat at a
rate that meets the cooling needs of electronic components 214-6, heat
receiving structure 236-7 can be configured to transfer heat at a rate that meets
the cooling needs of electronic components 214-7, and heat receiving structure
236-8 can be configured to transfer heat at a rate that meets the cooling needs
of electronic components 214-8.

{0032] A cooling system 202 can include a number of fans 233 in section
212 and a number of fans (not shown) in section 206 and section 204. The
number of fans 233 can circulate air from the back of section 212 to the front of
section 212, out of section 212 and into the front plenum, out of the front plenum
through section 204 and section 2086, into the back plenum, and then through
the air-to-liquid heat exchanger 240 back into section 212.

[0033] Figure 3A illustrates an example of a frame with an enlarged
cooling section 312 relative to the example of the frame illustrated in Figure 2
according to the present disclosure. Other than the layout of sections, the frame
300a can be analogous to the frame 200 illustrated in Figure 2. In Figure 3A,
frame 300a includes a section 306 that can house electronic components 314-1,
a section 304 that can house electronic components 314-2, and a section 312
that can house a cooling system (not shown). Section 306 can be divided from
section 312 by divider 308-1 and section 304 can be divided from section 312
by divider 308-2. The dividers, e.g., 308-1 and 308-2 are components that can
be reconfigured quickly to accommodate a change in design rule to the
electronic components as called out in the claims. Dividers internal to a frame
can move to increase the volume of some sections and to decrease the volume
of other sections. For example, divider 308-1 can be moved to the left, as
compared to the position of divider 208-1 in frame 200 in Figure 2. Moving
divider 308-1 to the left can increase the volume of section 312 and decrease
the volume of section 306, according to an arbitrary partial rack section use 306.
That is, the volume of section 306 may be decreased in examples in which the
electronic components 314-1 need less space. Divider 308-2 can also be
moved to the right, as compared to the position of divider 208-2 within frame
200. Moving divider 308-2 to the right can decrease the volume of section 304
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and increase the volume of section 312. The volume of section 304 may be
decreased in examples in which the electronic components 314-2 need less
space. The frame 300a can therefore support multiple attachment points for the
divider 308-1 and the divider 308-2. The positioning of the divider 308-1 can
define the section 306 (e.g., in relation to other portions of the frame 300a) and
the positioning of divider 308-2 can define the section 304. The relative
positioning of divider 308-1 and divider 308-2 can define the section 312.

[0034] Figure 3B illustrates an example of a frame with enlarged
electronic equipment relative to the example of the frame illustrated in Figure 2
according to the present disclosure. In Figure 3B, frame 300b includes a
section 306 that can house electronic components 314-1, a section 304 that can
house electronic components 314-2, and section 312 that can house a cooling
system (not shown). Section 306 can be divided from section 312 by divider
308-1 and section 304 can be divided from section 312 by divider 308-2.
Dividers internal to a frame can move to increase the volume of some sections
and decrease the volume of other sections. For example, divider 308-1 can be
moved to the right, as compared to the position of divider 208-1 within frame
200 in Figure 2. Moving divider 308-1 to the right can decrease the volume of
section 312 and increase the volume of section 306. The volume of section 306
may be increased in examples in which the electronic components 314-1 need
more space. Divider 308-2 can also be moved to the left, as compared to the
position of divider 208-2 within frame 200. Moving divider 308-2 to the left can
increase the volume of section 304 and decrease the volume of section 312.
The volume of section 304 may be increased in examples in which the
electronic components 314-2 need more space.

[0035] Figure 3C illustrates an example of a frame with a cooling section
that is to the right of the electronic equipment sections according to the present
disclosure. In an example of the present disclosure, frame 300c¢ can include a
section 306 that can house electronic components 314-1, a section 304 that can
house electronic components 314-2, and section 312 that can house a cooling
system, as described above. In some examples of the present disclosure, a

cooling section can be between two sections that house electronic components.
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In another example of the present disclosure, a cooling section can be located
to the right of the two sections that can house electronic components, as shown
in Figure 3C. For example, section 306 can be divided from section 304 by
divider 308-1, and section 312 can be divided from section 304 by divider 308-2
such that section 304 and section 306 are next to each other and section 312 is
to the right of section 304 and 306. In some examples of the present
disclosure, section 306 and section 304 can be one continuous section without
a divider 308-1. In another example of the present disclosure, a cooling section
can be located to the left of the two sections that can house electronic
components.

[0036] Figure 4 ilfustrates an example of a configuration of frames
according to at least one embodiment of the present disclosure. In the example
of Figure 4, frames can be combined in a number of configurations to meet the
cooling needs of a number of electronic components. For example, frame
structure 400 can include a first frame 450, a second frame 452 and a third
frame 454. Frame 450 can include a number of sections. For example frame
450 can include section 406-1 that can house electronic components 414,
section 404-1 that can house electronic components 414, and section 412-1
that can house a cooling system 402. Furthermore, section 406-1 can be
divided from section 412-1 by divider 408-1 and section 404-1 can be divided
from section 412-1 by divider 408-2.

[0037] Frame 452 can be used to house rack infrastructure equipment
although frame 452 is not limited to such. Frame infrastructure equipment can
include network equipment 456 and power equipment 458. Network equipment
456 can provide networking capabilities to frame 450, frame 452, and frame
454. For example, networking equipment 456 can provide networking
capabilities to electronic components 414. Additionally, networking equipment
456 can provide networking capabilities to cooling system 402. Power
equipment 458 can provide power to frame 450, frame 452, and frame 454. For
example, power equipment 458 can provide power to electronic components

414 and cooling system 402.
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[0038] Frame 454 can include a number of sections that can house
electronic components. For example, frame 454 can include section 404-2 that
can house electronic components 414, section 406-2 that can house electronic
components 414, and section 412-2 that can house electronic components 414,
Section 406-2 can be divided from section 412-2 by divider 408-3 and section
404-2 can be divided from section 412-2 by divider 408-4. Frame 454 can
include a cooling system. For example, frame 454 can include an air cooling
system 432 which can include a number of fans (not all fans are iliustrated) in
section 404-2, section 412-2, and section 406-2. The fans can be located at the
back panel of frame 454. The number of fans can circulate air from the front of
frame 454 to the back of frame 454.

[0039] In some examples of the present disclosure, a cooling system in a
frame can cool a number of sections in a different frame. For example, a
cooling system 402 in section 412-1 in frame 450 can cool frame infrastructure
equipment (e.g., network equipment 456 and power equipment 458) in frame
452 and section 404-2, section 406-2, and section 412-2 in frame 454.

[0040] In a number of examples of the present disclosure, frames can be
configured to support other frames. For example, frame structure 400 can be
configured such that frame 450 can supports frame 452 and frame 452 can
support frame 454. In an example of the present disclosure, frame 454 can
support frame 452 and frame 452 can support frame 450.

[0041] Furthermore, frame 450, frame 452, and frame 454 can include a
front door (not shown) offset from a front inner panel (not shown) and a back
door (not shown) offset from a back inner panei (not shown) to create a front
plenum (not shown) and a back plenum (not shown) for a closed loop air cooling
system. That is, a front inner panel can include a panel that extends over the
front of section 406-1, section 406-2, section 412-1, section 412-2, section 404-
1, section 404-2, network equipment 456, and power equipment 458. A back
inner panel can include a panel that extends over the back of section 406-1,
section 408-2, section 412-1, section 412-2, section 404-1, section 404-2,

network equipment 456, and power equipment 458. In a number of examples of
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the present disclosure, a front panel and a back panel can extend over a portion
of frame 450, frame 452, and frame 454.

[0042] Additionally, a closed loop air cooling system can include cooling
systemn 402, and air cooling system 432. In some examples of the present
disclosure, a closed loop air cooling system can cool a number of sections in a
number of frames. For example, closed loop air cooling system can cool
section 406-1, section 406-2, section 412-1, section 412-2, section 404-1,
section 404-2, networking equipment 456, and power equipment 458. [n an
example of the present disclosure, a closed loop air cooling system can cool a
number of sections in a single frame. For example, closed loop air cooling
system can cool section 406-1, section 412-1, and section 404-1 in frame 450.
[0043] In a number of examples of the present disclosure, frame 430,
frame 452, and frame 454 can be configured to be horizontally next to each
other. For example, frame 450 can be horizontally next to frame 452 and frame
452 can be horizontally next to frame 454. A number of frame configurations
can be achieved in a number of examples of the present disclosure and frame
configurations should not be limited to the examples listed herein.

[0044] The above specification, examples and data provide a description
of the method and applications, and use of the system and method of the
present disclosure. Since many examples can be made without departing from
the spirit and scope of the system and method of the present disclosure, this
specification merely sets forth some of the many possible embodiment

configurations and implementations.
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What is claimed:

1. A rack cooling system, comprising:

a frame including a number of dividers internal to the rack that define
a plurality of sections within the rack;

a number of electronics sections including at least a first number of
electronic components; and

a number of cooling sections including at least a first cooling system
that cools at least the first number of electronic components via heat transfer

through the number of dividers.

2. The system of claim 1, wherein the first cooling system includes at

least one of an air to water cooling system and a dry disconnect cooling system.

3. The system of claim 1, wherein the number of dividers includes:

a first divider that defines a first electronics section from the number
of electronics sections including the first number of electronic components;

a second divider that defines a second electronics section from the
number of electronics sections including a second number of electronic
components; and

a first cooling section from the number of cooling sections, between
the first electronics sections and the second electronics sections, including the
first cooling system that cools the first number of electronic components and the
second number of electronic components via heat transfer through the first

divider and the second divider.

4. The system of claim 3, wherein a first number of cooling receivers are
mounted on the first divider and a second number of cooling receivers are
mounted on the second divider and wherein the first number of cooling receivers
are cooled by moving liquid through the first cooling section and the second
number of cooling receivers are cooled by moving liquid through the first cooling

section.
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5. The system of claim 3, wherein a first number of cooling receivers are
mounted on the first divider and a second number of cooling receivers are
mounted on the second divider and wherein the first number of cooling receivers
are cooled by moving air through the first cooling section and the second
number of cooling receivers are cooled by moving air through the first cooling

section.

6. The system of claim 3, wherein a first number of cooling receivers are
mounted on the first divider and a second number of cooling receivers are
mounted on the second divider and wherein a first group of the first number of
cooling receivers and a first group of the second number of cooling receivers
are cooled by moving air through a first portion of the first cooling section and a
second group of the first number of cooling receivers and a second group of the
second number of cooling receivers are cooled by moving liquid through a

second portion of the first cooling section.

7. The system of claim 3, wherein the first electronics sections includes
a second cooling system and the second electronics section includes a third
cooling system wherein the second cooling system and the third cooling system
circulate air into the first cooling section and the first cooling system circulates

air into the first electronics section and the second electronics section.

8. The system of claim 3, wherein the frame supports a plurality of
positions of at ieast one of the number of dividers to adjust a volume of at least

one of the number of electronics sections and the number of cooling sections.

9. The system claim 3, wherein the first cooling section supports
different types of cooling systems to adjust cooling capability according to
cooling needs of the first number of electronic components and the second

number of electronic components.
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10. The system of claim 3, further comprised of:

a front of the frame through which the first number of electronic
components and the second number of electronic components are inserted into
the frame, wherein the front of the frame includes a front of the first electronics
section, a front of the second electronics section, and a front of the first cooling
section,

a back of the frame, wherein the first divider and the second divider
extend from the front of the frame to the back of the frame;

a top of the frame;

a floor of the frame, wherein the first divider and the second divider
are composed of solid panels that extend from the top of the frame to the floor
of the frame;

a front door of the frame offset from the front of the frame; and

a back door of the frame offset from the back of the frame.

11. A method for cooling electronic components housed in an electronics
rack, comprising:

providing a frame including a plurality of dividers internal to the
electronic rack that define a plurality of sections within the electronic rack,
wherein the frame includes a front of the frame, a back of the frame, a top of the
frame, and a floor of the frame,

defining, a first section with a first one of the plurality of dividers to
house a first number of electronic components;

defining a second section with a second one of the plurality of dividers
to house a second number of electronic components, wherein:

the first one of the pluraiity of dividers and the second one of the

plurality of divides are attached to the top of the frame and to the floor of the
frame and the first one of the plurality of dividers and the second one of the
plurality of dividers do not extend from the front of the frame to the back of the
frame;

defining a third section, between the first section and the third section,

including a number of cooling systems to cool the first number of electronic
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components and the second number of electronic components via heat transfer
through the first divider and the second divider, wherein:

the front of the frame includes a front of the first section, a front of
the second section, and a front of the third section; and

the third section supports different types of cooling systems to
adjust cooling capability according to cooling needs of the first number of

electronic components and the second number of electronic components.

12. A rack cooling system, comprising:
a first frame including a first number of electronic components and a
first divider internal to the rack and a second divider internal to the rack;
wherein the first divider defines a first section within the rack and
wherein the second divider defines a second section within the rack and a third
section within the rack; and
wherein the third section includes a cooling system that cools the
first number of electronic components via heat transfer through the first divider
and the second divider,;
a second frame including a second number of electronic components;
a third frame including rack infrastructure equipment to support first
number of electronic components and the second number of electronic
components and wherein the third frame is between the first frame and the

second frame.

13. The system of claim 12, wherein the rack infrastructure equipment
includes:

a network distribution component to provide network services fo the
first number of electronic components, to the second number of electronic
components, and to the cooling system; and

a power distribution component to provide power to the first number of
electronic components, to the second number of electronic components, to the

cooling system, and to the infrastructure equipment.
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14. The system of claim 12, wherein the second frame includes a fourth
section, a fifth section including, and a sixth section to support the second
number of electronic components and wherein the second number of electronics

components are cooled by the cooling system in the second section.

15. The system of claim 12, wherein the third frame is positioned on the
first frame and the second frame is positioned on the third frame, wherein the
first frame supports the third frame and the third frame supports the second
frame, and wherein the first frame, the second frame, and the third frame
include a front door of the rack offset from the front of the first frame, the second
frame, and the third frame and a back door of the rack offset from the back of

the first frame, the second frame, and the third frame.
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