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COLD AISLE ISOLATION

BACKGROUND OF THE INVENTION

Communications and information technology equipment is commonly mounted in
racks or enclosures. Equipment racks and enclosures are used to contain and to arrange
communications and information technology equipment, such as servers, CPUs,
networking equipment and storage devices in small wiring closets as well as equipment
rooms and large data centers. A standard rack typically includes front-mounting rails to
which multiple units of equipment, such as servers, are mounted and stacked vertically
within the rack. A standard rack can be sparsely or densely populated with a variety of
different components including components from different manufacturers.

Most rack-mounted communications and information technology equipment
consumes electrical power and generates heat. The heat collectively generated in densely
packed equipment racks can have adverse effects on the performance, reliability and
useful life of the equipment in the racks. Accordingly, air cooling systems are often a
part of an efficient data center design. In particular, many air conditioning (e.g. cooling)
systems, such as described in U.S. Patent No. 6,374,627, include a raised floor to
facilitate the system's air cooling and circulation functions. These systems typically use
open floor tiles and floor grilles, perforated tiles, or vents to deliver cool air into the room
of racks from the air passageway disposed below the raised floor of an equipment room.
Perforated tiles are typically located in front of the equipment racks and enclosures. The
cool air flows from below the raised floor to the front side of the equipment racks or
enclosures. '

Rack-mounted equipment is often cooled by air that flows along a front side or air
inlet side of a rack, through the rack, and out the rear or exhaust side of the rack. Often,
the rate of the airflow across the heat generating components within the rack is dependent
on the size and speed of one or more fans located within the equipment. Consequently,
the ability for the airflow to transfer heat away from the heat-sensitive components is
heavily dependent on the inlet temperature of the air.

A common configuration of equipment in a data center has the racks in rows,

where the inlet sides of the rows are arranged face to face. Grilles or perforated tiles are
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located in the raised floor structure between the two faces of the rows. This configuration
is commonly called a “cold aisle” because the cool air from the air cooling system flows
through the raised floor, through the perforated tiles and into an aisle between the rows.
The cool air is then drawn into the rack mounted equipment and exhausted to the space
behind (typically a “hot aisle”) or above the rows.

In an effort to provide an inlet air temperature that is sufficient to adequately cool
large amounts of rack-mounted components, the capacity of a data center air conditioner
may provide a combination of cold air at a high flow rate. Such high capacity air
conditioners often use additional humidification/de-humidification systems to control the
moisture in the air in the data center. Such humidification/de-humidification systems can

be expensive to install and operate.

SUMMARY OF THE INVENTION

In general, in an aspect, the invention provides a system for use in a data center,
the system including racks configured to house rack—mounted corponents, each of the
racks having a front face to intake air, where the racks are arranged in a first row and a
second row horizontally displaced from each other such that the front faces of racks of
the first row are facing the front faces of the racks in the second row to define a cold aisle
between the front faces. The system also includes a cold air delivery mechanism
configured to deliver cold air to the cold aisle, and a ﬁrst baffle extending at least
partially between the front face of a first rack in the first row and the front face of a first
rack in the second row being configured to inhibit horizontal airflow into and out of the
cold aisle, where air within the cold aisle is relatively cooler than air located within the
data center but outside of the cold aisle.

Implementations of the invention may include one or more of the following
features. The first baffle is a door that extends substantially across an entire gap between
the first row and the second row. The door includes a window. The door is pivotably
connected to the first row, and is releasably latched to the second row when the door is in
a closed position. The system further includes a track coupied to an end of the first row,
wherein the door is slidably attached to the track, and is releasably latched to the second

" row when the door is in a closed position. The door is constructed of a flexible material.
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Also, implementations of the invention may include one or more of the following
features. The first baffle is pivotably coupled to the first rack of the first row. The height
of the first baffle is substantially similar to the height of the first row. The system
includes a second baffle extending at least partially between a front face of a second rack
of the first row and a front face of a second rack of the second row and being configured
to inhibit horizontal airflow into and out of the cold aisle. The system further includes a
second baffle extending at least partially between the front face of the first rack of the
first row and the front face of the first rack of the second row and being configured to
inhibit horizontal airflow into and out of the cold aisle. The combined length of the first
baffle and the second baffle substantially spans an entire distance between the first row
and the second row.

Also, implementations of the invention may include one or more of the following
features. The system further includes a third baffle disposed near a top of the front face
of the first row, the third baffle extending at least partially along a length of the first row
and being configured to inhibit airflow over the ;cop of the first row and into the cold
aisle. The first baffle comprises a flexible material. The first row includes a first section
and a second section, where the first section is separated from the second section, the
system further including a fourth baffle disposed at least partially between the first .
section and the second section and configured to inhibit horizontal airflow into and out of
the cold aisle. The fourth baffle is a door that extends substantially across an entire gap
between the first section and the second section.

In general, in another aspect, the invention provides a method of cooling
electronic equipment contained in racks in a data center. The method includes providing
cool air to a first region between two rows of racks, including a first row and a second
row that is substantially parallel to the first row, with a front face of at least one of the
racks of the first row facing towards a front face of at least one of the racks of the second
row, inhibiting the cool air from horizontally exiting from the first region through a gap
between a first rack of the first row and a first rack of the second row, exhausting warm
air from the electronic equipment out of at least one of the racks in at least one of the
rows, inhibiting the warm air from horizontally entering the first region through the gap,

and allowing a person to access the first region via the gap.
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Implementations of the invention may include one or more of the following
features. The method further includes inhibiting the cool air from exiting from the first
region to a second region above the first row and the second row. The method further
includes exhausting the warm air out of the data center. Allowing access includes
selectively allowing the person access to the first region via the gap.

In general, in another aspect, the invention provides a data center system
including equipment racks configured to house rack-mounted electronic heat-producing
equipment, each of the racks having a front face to allow air to be drawn into the racks,
where the racks are arranged such that the front faces of the racks face a common area, a
connection panel connected between a first and a second rack of the equipment racks and
configured to inhibit horizontal air flow into or out of the common area, at least one door
coupled between at least two racks and configured to allow selective access to the
common area and to inhibit horizontal air flow into and out of the common area, and an
air cooling system configured and disposed to provide cool air to the common area.

Implementations of the invention may include one or more of the following
features. The door includes a translucent portion. The connection panel includes a
translucent portion. The system further includes a roof that substantially covers the
common area. The roof is selectively openable. The system further includes at-least one
roof section connected near a top of at least one of the equipment racks, where the roof
section is configured and disposed to inhibit air flow from above the at least one of the
equipment racks into the common area. The roof section extends from the front face of
the at least one equipment rack over at least a portion of the common area. The system
further includes at least a further connection panel, where each panel is connected to at
least one of the equipment racks and configured to inhibit horizontal air flow into or out
of the common area. The equipment racks are disposed in a horseshoe arrangement
around the common area and the door is disposed across an opening of the horseshoe
arrangement and configured to inhibit horizontal air flow into or out of the common area.

In accordance with implementations of the invention, one or more of the
following capabilities may be provided. Existing data centers can be easily modified in
accordance with the invention. Different cooling needs of particular data centers can be

accommodated. Mixing of cool air and warm exhaust air in a data center can be
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inhibited. A data room can be modified in accordance with the invention with little or no
modification to its structure, e.g., data center lighting, sprinkler systems, security
systems, etc. Data center cooling efficiency can be improved. Data centers with higher
capacity relative to traditional data center arrangements can be realized. Horizontal
and/or vertical cooling distribution can be more even relative to prior systems. Cooling
performance can be less dependent on rack installation locations, and more rack
installation locations may be utilized than in prior data centers.

These and other capabilities of the invention, along with the invention itself, will
be more fully understood after a review of the following figures, detailed description, and

claims.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a simplified perspective view of a data center.

FIG. 2 is a simplified side elevation view of the data center shown in FIG. 1.

FIG. 3 is ablock flow diagram of a process to impede horizontal airflow into and
out of a cold aisle.

FIG. 4 is a simplified side elevation view of another embodiment of a data center. .

FIG. 5 is a simplified perspective view of a data center with a mid-row panelina
row of racks.

FIG. 6 is a simplified perspective view of a data center with a wide aisle
configuration.

FIG. 7 is a simplified perspective view of a data center with roof baffles.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention provide techniques for inhibiting warm air from
being entrained into a cold aisle in a data center. For example, a data center contains an
air cooling system and a raised floor structure. The raised floor structure is configured to
permit delivery of cool air into the data center through perforated tiles in the floor.
Electronic equipment racks are disposed in rows on either side of the perforated tiles,
such that the front side of one row faces the front side of another row with the perforated

tiles located in the aisle between the front faces of the rows. A baffle extends between
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the rows to restrict airflow into and out of the aisle between the front faces of the rows.
Other embodiments are within the scope of the invention.

Referring to FIG. 1, a data center (10) includes a room (11), a raised floor (12), a
sub-floor (13), an air cooling system (14), temperature monitoring devices (16, 17), two
sets of equipment racks (21) disposed in two rows (22, 24), electronic components (20) in
the racks (21), perforated tiles (26), and baffles (28). While only two rows (22, 24) are
shown in FIG. 1, the room (11) includes more rows of racks (21) as shown in FIG. 2
discussed below. Supporting the raised floor (12) are vertical support elements (30) of
sufficient strength to support the equipment racks (21). The rows (22, 24) have front
inlet sides (32) and rear exhaust sides (34). A cold aisle (40) is formed between the two
rows (22, 24) and above the perforated tiles (26) such that the inlet side (32) of the first
row (22) faces the inlet side (32) of the second row (24). The perforated tiles (26) are
made of strong material to support personnel, not shown, who may walk in the cold aisle
(40), e.g., to perform service and maintenance functions. Preferably, the air cooling
system (14) is configured to draw air in from an upper region (41) of fhe data center (10),
and to force cold air between the raised floor (12) and the sub-floor (13), and through the
perforated tiles (26). Optional air temperature sensors (16) in the cold aisle (40) monitor
and record the air temperature in the cold aisle (40).

Referring also to FIG. 2, the data center (10) includes two pairs of rows (22, 24)
of racks (21), although data centers with more or fewer rows of racks may be used. Cold

.aisles (40) are formed between each pair of rows (22, 24) and above the perforated tiles
(26) such that the inlet side (32) of the first rows (22) faces the inlet side (32) of the
second rows (24). The air cooling system (14) includes an inlet filter (92), an exhaust
filter (94), cooling coils (96), and a fan (98). The air cooling system (14) forces the cold
air (50) into the cold aisles (40) bounded by the rows (22, 24) of racks (21) and the
baffles (28).

The baffles (28) are configured to impede air from horizontally entering or exiting
the cold aisles (40). Here, the baffles (28), which are approximately the same height as
the rows, are attached to ends (82, 84) of each pair of rows (22, 24). The baffles (28)
extend from the front faces (32) of each of the rows (22, 24) toward the opposing row
(24, 22). The baffles (28) may be positioned and configured to allow clear lines of sight
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into the cold aisles (40). Here the baffles (28) extend only partially between the rows (22,
24), leaving a gap between the baffles (28) to allow viewing of the cold aisle (40) from
outside the cold aisle (40). Alternatively, or additionally, one or more of the baffles (28)
may include a window or other mechanism to allow viewing of the cold aisle (40).

The baffles (28) may be disposed between a pair of rows (22, 24) without being
attached to the rows (22, 24). For example, the baffles (28) may be connected to the
raised floor (12) directly, or via a portable base which is capable of supporting the baffle
(28) in the desired position. The baffles (28) may be attached to the rows (22, 24) at
various locations and in various manners. For example, the baffles (28) may be attached
at the ends (82, 84) of the rows (22, 24) or displaced from the ends (82, 84) of the rows
(22, 24), e.g., inboard of the ends (82, 84). The baffles (28) need not have the same
configuration or location at both ends (82, 84) of the rows (22, 24). The baffles (28) may
be mounted to the rows (22, 24) with hinges to allow the baffles (28) to pivot/swing into
or away from the cold aisles (40). Two baffles (28) can be similarly mounted to
opposing rows (22, 24) to create a swinging door between a pair of rows (22, 24). The
hinges may accommodate baffles (28) with ridged or flexible seals (e.g., living hinges,
with the hinge being a flexible portion of the baffle (28)). The baffles (28) may also be.
mounted on tracks to create a sliding door between a pair of rows (22, 24).

The baffles (28) may be constructed in a variety of ways and of a variety of
materials. For example, the baffles (28) may be made of a solid material such as plastic,
wood, metal, or a combination of these, e.g., being configured as curtains. Further, not
all baffles (28) in the data center (10) need to be configured similarly. The baffles (28)
may also be flexible, e.g., made of a thin metal, thin plastic, or fabric, or a combination of
these. The baffles (28) may be made of a combination of solid and flexible material such
as a solid frame supporting a flexible center, or a solid rod supporting a flexible curtain.

In operation, referring to FIG. 3, with further reference to FIG. 1 and FIG. 2, a
process (200) for cooling the data center (10) includes the stages shown. The process
(200), however, is exemplary only and not limiting. The process (200) may be altered,
e.g., by having stages added, removed, or rearranged.

At stage (210), the air cooling system (14) provides cool air (50) to the area
between the raised floor (12) and the sub-floor (13). The air cooling system (14) propels
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the cool air (50) through the perforated tiles (26) and into the cold aisle (40). Other air
cooling systems may also be utilized to provide cool air between the rows (22, 24) (e.g.,
rack mounted cooling units, or a portable unit such as the APC NETWORK AIR™ se]f-
contained air cooling system).
At stage (220), the cool air (50) enters the cold aisle (40) from the perforated tiles
(26). The baffles (28) provide resistance to the horizontally flowing components of the
cool air (50) in the cold aisle (40). The baffles (28) impede the cool air (50) from
-horizontally exiting the cold aisle (40). The baffles (28) help direct/guide the flow of the
“cool air (50) in a vertical direction. The outwardly flowing components of cool air (50)
in the cold aisle (40) are bounded and redirected by the rows (22, 24) and the baffles (28).
At stage (230), fans in the racks (21) and/or the internal fans in the electronic
components (20) located in the racks (21) draw air to cool their internal components. The
-fans are configured and disposed to draw cool air (50) into the inlet side (32) of the rows
(22, 24) such that the air passes through the electronic components (20) and rises in
temperature. The respectively warmer air (52) is expelled through the exhaust sides (34)
back into room (11) of the data center (10) as indicated by arrows (52).
At stage (240), a portion of the respectively warm air (56) is entrained by the cool

~ air (50) around the sides of the rows (82, 84). The baffles (28) impede the respectively

warmer air (56) from horizontally entering the cold aisle (40). The baffles (28) provide
resistance to the horizontally flowing components of the respectively warmer air (56).
The baffles (28) help direct/guide the flow of the respectively warmer air (56) in a
vertical direction. The rows (22, 24) and baffles (28) hamper the mixing of respectively
warmer air (56) with the cool air (50) in the cold aisle (40).

At stage (250), the respectively warmer air (56) is drawn into the air cooling
system (14) to be converted into cool air (50). In other processes, the respectively
warmer air (56) can be exhausted out of the data center (10) to be replaced by fresh cool
air (50).

Referring to FIG. 4, a data center (70) is similar to the data center (10) shown in
FIG. 2. In the data center (70), however, a baffle disposed at the end of the rows (22, 24)
is a pivoting door (60) that extends across substantially the entire gap between the rows
(22, 24). The door (60) is configured to impede air from horizontally entering or exiting
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the cold aislé (40). Here, the door (60), which is approximately the same height as the
rows (22, 24), is attached to the end of each row (22, 24), although it may be disposed
elsewhere. The door (60) extends across a width of the cold aisle (40) between the rows
(22, 24), is pivotably connected to the row (22) and is releasably latched to the row (24)
when in a closed position, as shown. The door (60) includes a window (62) to allow for
viewing the cold aisle (40) from outside the cold aisle (40) while the door (60) is closed.
The window (62) is preferably positioned at about eye level of most people, e.g.,
extending from about 60” above the raised floor (12) to at least about 72 above the
raised floor (12).

Referring to FIG. 5, a data center (100) is similar to the data center (70) shown in
FIG. 4. In the data center (100), however, a mid-row baffle (110) is disposed between
two racks (21) in the first row (22). The mid-row baffle (110) is configured to impede air
from horizontally entering of exiting the cold aisle (40). Here, the mid-row baffle (110),
which is approximately the same height as the first row (22), is attached to the front faces
(32) of two of the racks (21) in the first row (22), although it may be disposed elsewhere
in the first or second row (22, 24) (e.g., a location between the front face (32) and the
exhaust side (34) of the racks (21) in the first or second row (22, 24)). The mid-row
baffle (110) may include a window or transtucent portion to allow for viewing the cold
aisle (40) from outside the cold aisle (40). This mid-row baffle (110) helps impede
horizontal flow into or out of the cold aisle (40), and helps complete the row (22) as a
substitute for one or more récks @21.

Referring to FIG. 6, a data center (120) is similar to the data center (100) shown
in FIG. 5. In the data center (120), however, the first and second rows (22, 24) are
disposed at a greater distance from one another than in the data center (100). Two baffles
(114) are disposed at the ends of the first and second rows (82, 84) and extend across
substantially the entire gap between the rows (22, 24). The baffles (114) are configured
to impede air from horizontally entering or exiting the cold aisle (40). The baffles (114)
are approximately the same height as the rows (22, 24) and attached to the ends of each
of the rows (82, 84). Here, the baffles (114) are constructed of a single solid material,
although other configurations are acceptable, e.g., including flexible materials and

partitions (e.g., a door section to allow access to the cold aisle (40)).



10

15

20

25

30

WO 2006/124240 PCT/US2006/016253

A door (64) is disposed between the racks (21) in the first row (22). The door
(64) is configured to impede air from horizontally entering or exiting the cold aisle (40).
Here, the door (64), which is approximately the same height as the first row (21), is
attached to the front faces (32) of two of the racks (21), although it may be disposed
elsewhere (e.g., the exhaust side (34) of the rows (22, 24)). The door (64) includes a
window (66) to allow viewing into the cold aisle (40) from outside the cold aisle (40).

Referring to FIG. 7, a data center (140) is similar to the data center (100) shown
in FIG. 5. The data center (140), however, includes two baffles (142) disposed on tops of
the rows (22, 24). The baffles (142) are attached to the top near the front face (32) of the
racks (21) in a substantially vertical orientation such that the baffles (142) impede the
respectively warmer horizontally flowing air (56) that is entrained over the tops of the
rows (22, 24) from entering the cold aisle (40). The baffles (142) are positioned to direct
the respectively warmer air (56) in an upwards vertical direction. The baffles (142) can
extend substantially across the distance between the top of the front faces (32) of the first
and second rows (22, 24), to form a roof on the cold aisle (40). The baffles (142) can be
connected (e.g., pivotably) to the racks (21) and configured to inhibit the mixing of the .
cool air (50) with the respectively warmer air (56) while allowing for data center -
infrastructure such as lighting and fire suppression systems (e.g., sprinklers or other
dispersed fire extinguishing agents). The baffles (142) can be constructed as a
continuous piece to extend the length of either row (22, 24), or the baffles (142) may
consist of a collection of segments, e.g., with each segment pivotably connected to a rack
.

Other embodiments of baffles are within the scope of the invention. Additional
embodiments of the baffles include, but are not limited to, combinations of single swing
doors, double swing (saloon style) doors, sliding doors, ami double sliding doors. Door
assemblies include both manual and automatic configurations, as well as opaque and
translucent materials. Further, baffles can be panels, curtains, or portable screen
assemblies. The dimensions of the baffles are not limited to the height and width of the
cold aisle, e.g., half doors and integrated service desks are also envisioned. Further, a
single baffle may be configured on one or both ends of the rows (22, 24). In other
examples, one of the ends (82, 84) of the rows (22, 24) may be installed against a wall in

10



10

15

20

25

WO 2006/124240 PCT/US2006/016253

a data center to create a single access point to the cold aisle (40). Access to the cold aisle
(40) can be restricted to personal with proper security status (e.g., an electronic
identification system, mechanical combination, or other lock and key assembly). Baffles
may be disposed across the single access point. In other examples, additional racks (21)
are disposed between the rows (22, 24) at the end of the cold aisle (40) to create a
horseshoe type configuration. One or more baffles may be disposed between the rows
(22, 24) at the open end of the horseshoe configuration.

In other embodiments, baffles can be installed on tracks which are attached to one
or both ends (82, 84) of the rows (22, 24). The baffles can move longitudinally along the
tracks thereby increasing or decreasing the length of the baffle disposed in the cold aisle
(40). As.another example, tracks may extend across the cold aisle (40) and along the
ends (82, 84) of the rows (22, 24). Two baffles can be mounted on the track and
configured to move/slide in opposite directions thereby increasing or decreasing the size
of the entrance to the cold aisle (40). Further, a baffle may have an accordion
configuration and be disposed between either or both ends (82, 84) of the rows (22, 24).
This baffle may be extended across a portion of the gap between the rows (22, 24) and
preferably fully across the gap.

Having thus described at least one illustrative embodiment of the invention,
various alterations, modifications and improvements will readily occur to those skilled in
the art. Such alterations, modifications and improvements are intended to be within the
scope and spirit of the invention. Accordingly, the foregoing description is by way of
example only and is not intended as limiting. The invention's limit is defined only in the
following claims and the equivalents thereto.

Further, while the description above referred to “the invention,” more than one

invention may be disclosed.

What is claimed is:
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CLAIMS

1. A system for use in a data center, the system comprising;

a plurality of racks configured to house rack-mounted components, each of the
racks having a front face to intake air, wherein the plurality of racks are arranged in a first
row and a second row horizontally displaced from each other such that the front faces of
racks of the first row are facing the front faces of the racks in the second row to define a
cold aisle between the front faces;

a cold air delivery mechanism configured to deliver cold air to the cold aisle; and

a first baffle extending at least partially between the front face of a first rack in the
first row and the front face of a first rack in the second row being configured to inhibit
horizontal airflow into and out of the cold aisle, wherein air within the cold aisle is

relatively cooler than air Jocated within the data center but outside of the cold aisle.

2. The system of claim 1 wherein the first baffle is a door that extends

substantially across an entire gap between the first row and the second row.

3. The system of claim 2 wherein the door includes a window.

4. The system of claim 2 wherein the door is pivotably connected to the first

row, and is releasably latched to the second row when the door is in a closed position.

5. The system of claim 2 further comprising a track coupled to an end of the
first row, wherein the door is slidably attached to the track, and is releasably latched to
the second row when the door is in a closed position.

6. The system of claim 5 wherein the door comprises a flexible material.

7. The system of claim 1 wherein the first baffle is pivotably coupled to the

first rack of the first row.

12



10

15

20

25

30

WO 2006/124240 PCT/US2006/016253

8. The system of claim 7 wherein a height of the first baffle is substantially

similar to a height of the first row.

9. The system of claim 1 further comprising a second baffle extenc_ling at
least partially between a front face of a second rack of the first row and a front face of a
second rack of the second row and being configured to inhibit horizontal airflow into and

out of the cold aisle.

10.  The system of claim 1 further comprising a second baffle extending at
least partially between the front face of the first rack of the first row and the front face of
the first rack of the second row and being configured to inhibit horizontal airflow into

and out of the cold aisle.

11.  The system of claim 10 wherein a combined length of the first baffle and
the second baffle substantially spans an entire distance between the first row and the

second row.

- 12, The system-of claim 1 further comprising a third baffle disposed near a top
of the front face of the first row, the third baffle extending at least partially along a length
of the first row and being configured to inhibit airflow over the top of the first row and

into the cold aisle.

13.  The system of claim 1 wherein the first baffle comprises a flexible

material.

14.  The system of claim 1 wherein the first row includes a first section and a
second section, wherein the first section is separated from the second section, the system
further comprising a fourth baffle disposed at least partially between the first section and
the second section and configured to inhibit horizontal airflow into and out of the cold

aisle.
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15.  The system of claim 14 wherein the fourth baffle is a door that extends

substantially across an entire gap between the first section and the second section.

16. A method of cooling electronic equipment contained in racks in a data
center, the method comprising:

providing cool air to a first region between two rows of racks, including a first
row and a second row that is substantially parallel to the first row, with a front face of at
least one of the racks of the first row facing towards a front face of at least one of the
racks of the second row;

inhibiting the cool air from horizontally exiting from the first region through a
gap between a first rack of the first row and a first rack of the second row;

exhausting warm air from the electronic equipment out of at least one of the racks
in at least one of the rows;

inhibiting the warm air from horizontally entering the first region through the gap;
and

allowing a person to access the first region via the gap.

17.  The method of claim 16 further comprising inhibiting the cool air from

exiting from the first region to a second region above the first row and the second row.

18. The method of claim 16 further comprising exhausting the warm air out of

the data center.

19.  The method of claim 16 whérein the allowing comprises selectively

allowing the person access to the first region via the gap.

20. A data center system comprising:

a plurality of equipment racks configured to house rack-mounted electronic heat-
producing equipment, each of the racks having a front face to allow air to be drawn into
the racks, wherein the plurality of racks are arranged such that the front faces of the racks

face a common area;
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a connection panel connected between a first and a second rack of the plurality of
equipment racks and configured to inhibit horizontal air flow into or out of the common
area;

at least oné door coupled between at least two racks of the plurality of racks and
configured to allow selective access to the common area and to inhibit horizontal air flow
into and out of the commuon area; and

an air cooling system configured and disposed to provide cool air to the common

area,
21.  The system of claim 20 wherein the door includes a translucent portion.
22.  The system of claim 20 wherein the connection panel includes a
translucent portion.

23.  The system of claim 20 further comprising a roof that substantially covers

the common area.
24.  The system of claim 23 wherein the roof is selectively openable.

25.  The system of claim 20 further comprising at least one roof section
connected near a top of at least one of the equipment racks, wherein the roof section is
configured and disposed to inhibit air flow from above the at least one of the equipment

racks into.the common area.

. 26.  The system of claim 25 wherein the roof section extends from the front

face of the at least one equipment rack over at least a portion of the common area.
27.  The system of claim 20 further comprising at least a further connection

panel, wherein each panel is connected to at least one of the plurality of equipment racks

and configured to inhibit horizontal air flow into or out of the common area.
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28.  The system of claim 20 wherein the plurality of equipment racks are
disposed in a horseshoe arrangement around the common area and the door is disposed
across an opening of the horseshoe arrangement and configured to inhibit horizontal air

flow into or out of the common atea.
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