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TITLE

FLUID DELIVERY WAND

BACKGROUND

{00011 Iromersion cooling racks provide a bath of dielectric fluid in a tank.
Computer servers or other electronic equipment may be mounted on immersion
cooling racks within the tank. The dielectric thid may be circulated around computer
servers or other elecironic equipment as a hguid coolant such that heat generated by
the clectronic equipment can be rejected from one or more computer servers or other
electronic equipment mounted within the tank. While the flow of the dielectric fluid
in and around the heat-generating electronic equipment immersed in the tank helps
remove heat from the electronic equipment generally, providing adeguate localized
cooling to some of the most intensive heat-generating elements of the electronic

equiproent, such as CPUs and GPUs, remains challenging.

SUMMARY

{0882]  Various aspects include devices, systems, and methods for controlling how
delivered dielectric fluid is directed toward electronic equipment immersed in an
immersion coolant tank. The devices and systems may include a fluid delivery wand
configured to selectively direct dielectric fluid toward the electronic equipment. The
fluid delivery wand may include a coolant conduit and an aperture cover. The coolant
conduit may extend from a support base of the immersion coolant tank. The coolant
conduit may include a lumen configured to receive dielectric fluid, wherein the
coolant conduit fncludes at least one conduit aperture extending through a sidewall of
the coolant conduit. The aperture cover may be in sliding engagement with an outer
surface of the sidewall of the coolant conduit. The aperture cover may be configured
to selectively restrict flow of dielectric fluid through the at least one conduit aperture
by sliding along the outer surface of the outer of the sidewall.

{08831  In some embodiments, the aperture cover may include af least one release
aperture, wherein alignment of the at least one release aperture with the at least one

conduit aperture enables dielectric fluid to flow through the at least one conduit
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aperture. By shiding along the outer surface of the sidewall, the aperture cover may be
configured to roove between at least a first position and a second position, wherein the
first position enables a greater flow of dielectric fluid through the at least one conduit
apertare than the second position. The movement between at least the first position
and the second position rpay include a Hoear roovement of the aperture cover
cxtending parallel to a longitudinal axis of the coolant conduit. The movement
between at least the first position aond the second position may include a rotational

movernent of the aperture cover around a longitudinal axis of the coolant condait.

{00041 1o some embodiments, by sliding along the outer surface of the sidewall, the
aperture cover may be configured to move between at least a fully open position, a
semi-open position, and a closed position, wherein the fully open position enables a
greater flow of dielectric fluid through the at least one conduit aperture thao the semi-
open position and the closed position prevents flow of diclectric fluid through the at

least one conduit aperture.

{8005] 1o some embodiments, the at least one conduit aperture may inchude a
plurality of conduit apertures spaced along a longitudinal axis of the coolant conduit.
The fluid delivery device may further include an actuator attached to the support base,
wherein the actuator may be configured to conirol a sliding movement of the aperture
cover relative to the coolant conduit. The fluid delivery device may further include a
base bracket forming an enclosure with two opposed walls on opposite sides of the
coolant conduit. The two opposed walls may be configured to together receive a
component of the electronic equipment seated thereon. The two opposed walls may

cxtend parallel to a longitudinal axis of the coolant conduit.

{80061 1o some embodiments, the aperture cover may be formed as a conduit
sleeve that surrounds a civcumilerence of the coolant conduit. Selectively directing
diclectric fluid toward the electronic equipment may comprise directing the diclectric
fiuid toward an inlet face of an enclosure or chassis of the electronic equipment.
{60671 Various aspects may inchude a method of delivering fluid to an electronic

cquipment imroersed in an immersion coolant tank. The method may include

directing diclectric fluid to flow toward electronic equipment from at least one conduit

(]
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aperture in a coolant conduit disposed within an imymersion coolant tank. In addition,
the coolant conduit may include a lamen configared to receive the dielectric fluid
Also, the least one conduit aperture may extend through a sidewall of the coolant
conduit. The method may also include shiding an aperture cover along an outer
surface of the sidewall of the coolant conduit. Slhiding the aperture cover may conirol

a flow of the dielectric fluid through the at least one conduit aperture.

{00081  In some embodiments, directing the dielectric fluid to flow from the at least
one conduit aperture may include directing the dielectric fluid to flow {rom a plurality
of conduit apertures spaced along a longitadinal axis of the coolant conduit. In some
embodiments, directing the dielectric fluid fo flow toward the electronic equipment
may comprise directing the dielectric fluid toward an inlet face of an enclosure or

chassis of the electronic equipment.

{G00%]  In some erobodiments, shding the aperture cover from at least a fivst
position to a second position may enable a greater flow of diglectric fiuid through the
at feast one conduit aperture. In some embodiments, shiding from at least the first
position to the sccond position may include a linear movement of the aperture cover
cxtending parallel to a longitudinal axis of the coolant conduit. In some embodiments,
shding from at least the first position to the second position may include a rotational
movement of the aperture cover around a longitudinal axis of the coolant conduit. In
some embodiments, sliding the aperture cover along the outer surface of the sidewall
may move the aperture cover (o one of a fully open position, 4 semi-open position,
and a closed position. The fully open position may enable a greater flow of dielectric
finid through the at least one conduit aperture than the semi-open position and the
closed position may prevent flow of dielectric fluid through the at least one conduit

aperture.
{0016]  In some cmbodiments, the method may additionally include activating an
actuator. Shiding the aperture cover along the outer surface of the sidewall of the

coolant conduit aay be controlled by the actaator.

()
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BRIEF DESCRIPTION OF THE DRAWINGS

{6011]  The accompanying drawings, which are incorporated herein and constitute
part of this specification, illustrate exemplary embodiments of the claims and together
with the general description given above and the detatled description given below,
serve to explain the featares of the clais.

{00121 FIG. 1A a perspective view of an immersion coolant tank with a transhicent
rear wall showing two components of electronic eguipment mounted therein in
accordance with various embodiments.

{0013] FIG. 1B a perspective view of the immersion coolant tank of FIG. 1A with
the two components of electronic equipment removed to show fluid delivery devices
configured to receive the two components of electronic equipment in accordance with
various embodiments.

{B014] FIG. 1C is a close-up perspective view of the tiuid delivery devices of FIG.
1B, in accordance with vartous embodiments.

{6015] FIG. 1D a perspective view of the immersion coolant tank of FIGS. 1A and
1B with two base brackets of the finid delivery devices removed to show the two fluid
delivery wands, in accordance with various embodiments.

{0016] FIG. 2 is a perspective view of a lincar movement fluid delivery wand with
actuator in isolation in accordance with vartous embodiments.

{60171  FIGS. 3A and 3B are cross-sectional relief views of the lincar controlled
fluid delivery wand of FIG. 2, at A-A, in open and closed positions, respectively, in
accordance with various embodiments.

{00181  FIGS. 4A-4C are top views of the linear controlled fluid delivery wand of
FIG. 2 in open, semi-open, and closed positions, respectively, in accordance with
various embodirnents.

{0019 FI1GS. 5A-5D are top views of an alternative linear controlled fluid delivery
wand in closed, low-open, middle-open and high-open positions, respectively, in
accordance with various embodiments.

{0020] FIGS. 6A-6C are top views of a linear controlled fluid delivery wand in
open, semi-open, and closed positions, respectively, in accordance with various

embodiments.
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{0621]  FIG. 7 is a perspective view of a rotational controlled fiuid delivery wand
with actuator in isolation in accordance with various embodiments.

{0022] FIGS. 8A-8C are top views of the rotational controlled fluid delivery wand
of FIG. 7 in open, semi-open, and open positions, respectively, in accordance with
various embodiments.

{0623] FIGS. 9A-9D are top views of a rotational controlled fluid delivery wand in
closed, low-open, middie-open and high-open positions, respectively, in accordance
with various embodiments.

{0024] FIG. 10 1s a perspective view of the aperture cover of the rotational

movement {luid delivery wand of FIGS. 9A-9D.

{60257  FIGS. 11A-11B illostrate ersbodiment methods of delivering fluid to an
clectronic equipment mmersed in an immersion coolant tank, in accordance with

various cmbodiments as described above with reference to FIGS. 1A-10.

BETAILED DESCRIPTION

{6026] Various embodiments will be described in detail with reference to the
accompanying drawings. Wherever possible, the same reference numbers will be
used throughout the drawings to refer o the sawne or like parts. References made to
particular examples and implemcentations are for tHustrative purposes and are not
intended to limit the scope of the claims.

{00271 Various embodiments enhance and direct flow rates to specific elements of
electronic equipment within an immersion coolant tank and include techniques and
devices that will help facilitate significant power handling increases in that equipment.
Localized enhanced flow rates of dielectric fluid may improve performance of

electronic equipment within the immersion coolant tank.

{0028]  Certain components of electronic equipment, such as a server, namely the
central processing unit (CPU), may benefit from additional cooling as compared to
other components withio the tomersion coolant taok. This roay be due to the CPU
being the most intensive heat generating element. For example, cooling the internal
spaces of a rack unit in a server rack may be challenging. However, sizing the entire

fluid circulation system around providing adeguate flow across the CPU or each rack



WO 2023/192141 PCT/US2023/016342

unit for cooling purposes is generally impractical. Thus, various embodiments include
a fluid delivery wand to promote additional and/or directed flow to particular
clectronic components, such as a server, , rack unit, CPU, and/or other similar
components. In particular, various emboediments may include fluid delivery wand that
15 configured to control and direct coolant flow into specific server “U” spaces within
the coolant tank, rather than merely directing flow to specific components. Scme U
spaces may be empty and therefor need no flow, but other U spaces may bave
moderate power servers and need moderate flow, while others may have higher power

servers needing cven more flow.

{00291  Various embodiments disclosed herein include a fluid delivery wand for
electronic equipment located within an immersion coolant tank. The finid delivery
wand may ioclude a coolant conduit extending froro a support base of a dielectric
coolant tank, The coolant conduit may include a lumen configured to receive
diclectric fluid emitted from the support base. Also, the coolant conduit may inchude
at least one conduit aperture extending through a sidewall of the coolant conduit. The
fluid delivery want may also include an aperture cover in sliding engagement with an
outer surface of the sidewall of the coolant conduit. The aperture cover may be
configured to selectively increase or resirict the flow of dielectric fluid through the at
least one conduit aperture by sliding along an outer surface of the outer of the

stdewall.

{0030] FIGS. TA-1D illustrate av fromersion coolant system 10 and elements
thereof for immersing a rack of electronic equipruent, such as independently operable
servers, in a dielectric fluid. The immersion coolant system 10 may include an
mmersion coolant tank 20 and mounting members for mounting computer servers or
other clectronic equipment, as will be described in more detail hereinafier. The
immersion coolant tank 20 may be fabricated of metal such as steel, alauminum or the
like, a sufficiently strong plastic that 1s compatible with the diclectric fluid used as a
cooling medium, or other suitable material, The imumersion coolant tank 20 may face
gpward with an open top to form an open interior volume and may be shaped to have

a length, width, and height with the mintmum {ootprint to insert multiple components
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of clectronic equipment 30 (¢.g., scrver blades). Suitable mounting members may be
used to mount the electronic equipment 30 in the immersion coolant tank 20. The
immersion coolant tank 20 may be shaped, dimensioned, and sized such that multiple
standard-sized components of electronic equipment 30 {e.g., servers) can be supported

without significant modification.

{00311  The immersion coolant tank 10 may be fabricated to have av inlet port 15
for receiving cooled liguid coolant (¢.g., cooled dielectric fluid). The cooled hiquid
coolant may be supplied through a piping system connected to a heat exchanger that
outputs a flow of lower temperature or cooled higuid coolant to the immersion coolant
tank 20. The inlet port 15 may open into an internal supply conduit 17 within the

-
7
i

iomersion coolant tank 10. For example, the internal supply conduit 17 may direct
diclectric fluid from the indet port 15 to a fluid delivery device, sach as fluid delivery
wands 100, 101 shown in FIG. 1B-1D. An outlet pipe or line (not shown) may also be
connected to the imwersion coolant tank 10 to remove coolant, that has been heated
through exposure to the electronic cquipment 30, from the immersion coolant tank 20

to an external heat exchanger associated with one or more heat-rejection or cooling

Sysfems.

{00321  The tmumersion coolant tank 20 may be sized and shaped according to the
all the electronic components it is designed to hold. For example, the immersion
coolant tank 20 may inchude front, back, left, and right walls 22, 24, 26, 28 that
together with a tank floor 21 form a Hguid-tight internal chamber 25 configured to
hold both diclectric floid and various components of electronic equipment 30. The
immersion coolant tank 20 may be open on top. Although the immersion coolant tank
20 18 depicted as a generally rectangular box, other shapes may be used as appropriate
for the equipraent being held and the location in which the immersion coolant tank 20

is located.

{00331  The configuration of clectronic equipment within the immersion coolant
tank 20 may have a nurober of different implementations. Preferably, mounting
members are configured to receive multiple pieces of electronic equipment 30 {e.g.,

server blades) in a vertical ortentation, thereby minimizing the footprint of the
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mltiple pieces of electronic equipment 30 (e.g., servers) relative to the ground, and
with a so-called “front” panel of the electronic equipment 30 facing upward for easy
instatfation, removal, and manipulation from the immersion coolant tank 20 without
the need to drain the dielectric fluid and/or remove or distirb any other component

within the inunersion coolant tank 20.

{3034]  The mounting members may also be configured to mount each of the
multiple pieces of electronic equipment 30 (e.g., server blades) such that the top level
of the dielectric fluid completely submerges the front panel (i.e., the top) of the
clectronic equipment 30, Alternatively, the front panel of the electronic equipruent 30
may lie just above the top surface level of the dielectric liguid for visual or physical
access to controls, indicators, or another element thereon. As a consequence, a
volume of Lguid coolant (ie., diclectric {loid) may surround and circulate about the

multiple pieces of the electronic equipment 30.

{0035]  As shown in FIGS 1B and 1C, the mounting members may include one or
more optional base brackets 150, each configured to receive a component of the
electronic equiprnent 30 seated thereon. In particular, an inlet face of an enclosure or
chassis of the electronic equipment may be configured to be seated in one of the
optional base brackets 150. Additionally, the mount members (e.g., base brackets
150} may include hangers near the fop of the immersion coolant tank 20 configured to
support the electronic equipment 30. Unlike the base brackets 150, which may be
configured to receive only a single component of the electronic equipment 30, the
hangers may be configured to mount/receive one or more pieces of electronic
equipment 30 thereon. The base brackets 150 may be part of a fluid delivery device
configured to enhance flow rates of diclectric fluid to specific spaces in or around
clectronic equipment 30 in the immersion coolant tank 20. The base brackets 150
may not necessarily support the electronic equipment 30, but contain and/or help
direct fluid delivery mnto the specific piece of electrontc equipment 30 mounted

therein.

{0036]  The base brackets 150 may be fixedly secured to the tank floor 21, In

accordance with various embodiments, each of the base brackets 150 may house a
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fiuid delivery wand 100, 101 therein. The base brackets 150 may each form an
enclosure with two opposed walls 152, 154 on opposite sides of the fluid delivery
wand 100, 101, The two opposed walls 152, 154 may extend parallel to the fluid
delivery wand 100, 101 enclosed there between. Also, the two opposed walls 152,
154 may extend from the front wall 22 to the rear wall 24, thereby defining an inner
chamber bounded by the tank floor 21, the two opposed walls 152, 154, and two of the
tank walls 22, 24 (and a component of the electronic equipment 30 subsequently
seated thereon). In some embodiments, a rear end of cach of the base brackets 150, or
at least the two opposed walls 132, 154 thereof, may be formed with cutounts 156, 158
configured to butt up against and/or mate with a portion of the internal supply conduit
17. The internal supply conduit 17 may wnclude nwardly facing delivery ports 1o
locations coincident with an open rear end of the base brackets 150. In this way, the
wwardly facing deliver ports may each face into the inner chamber of separate base
brackets 1530. Also, a rear end of each of the fluid delivery wands 100, 101 yuay be
coupled to the inwardly facing delivery ports for receiving freshly cooled diclectric
thaid from the internal supply conduit 17. Thus, rather than having the freshly cooled
diclectric fluid flowing generally into the inner chamber of the base brackets 150, the
dielectric fluid may be directed specifically into the fluid delivery wands 100, 101,
which may then direct and control the flow of dielectric fluid therefrom.

{(#637]  The base brackets 150 may have an open top side, which is configured to
receive the component of the electronic equipment 30 thereon. In particular, the two
opposed walls 152, 154 may be configured to together receive the component of the
electronic equipment 30 seated on upper edges thereof. In addition, the open top may
be sized such that when a component of electronic cguipment 30 s mounted thereon,

the inner chamber of the base bracket 150 1s substantially enclosed (i.e., closed oft).

{6038] FIGS. 1B-1D illustrate further details of the tluid delivery device and
particularly the fluid delivery wands 100, 101, which are configured to enhance the
cooling of cach respective piece of electronic equipment 30, In particular, FIGS. 1B-
1D show two different types of tluid delivery wand 100, 101, namely a linecarly

controlied fluid delivery wand 100 and a rotationally controlled fluid delivery wand
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101, in accordance with various embodiments as disclosed in more detail below.
Although two different types of fluid delivery wands 100, 101 are illustrated,
aliernatively all fluid delivery wands in the immersion coolant tank 10 may be of the

same type.

{06039] FIGS. 2-4C illustrate various aspects of a lincarly controlied fluid delivery
wand 100 in accordance with varions embodiments. The linearly controlled fluid
delivery wand 100 is configured to selectively direct dielectric fluid toward a
component of electronic equipment 30 seated in the corresponding base bracket {e.g.,
158). The linearly controlled fhud delivery wand 100 may juclade a coolant conduit

110 covered by an aperture cover 120.

{0040]  The coolant conduit 110 may extend between a support base 140 and the
supply conduit 17. Thus, a front end 113 of the coolant conduit 110 may be supported
by the support base 140, while a rear end 111 of the coolant conduit 110 may be
supported by an inwardly facing delivery port of the supply conduit 17. Both the
sapport base 140 and the portion of the supply conduit 17 holding the coolant condait
110 may be firmly secured to the tank floor (e.g., 21} and/or walls (e.g., 22, 24). In
this way, the coolant conduit 110 may extend from the support base 140 to the supply
conduit 17, traversing a bottom of the immersion coolant tank 20 from front to back.
The coolant conduit 110 may include a lumen 125, at least one conduit aperture 112,
114, an opening at the rear end 111, and a closed-off front end connected to the
sapport base 140, The lumen 125 may extend from the opening at the rearend 111 1o
the front end of the coolant conduit 110 or at least to the frontimost conduit aperture.
The at least one conduit aperture 112, 114 may extend through a sidewall of the
coolant conduit 110. To this way, the coolant conduit 110 may be configured to
receive, at the rear end 110, dielectric fluid emitted from the supply conduit 17 {e.g.,
from one of the inwardly facing delivery ports). Once in the lumen 125, the dielectric
fluid roay then exit through the at least one aperture 112, 114, unless blocked or
restricted by the aperture cover 120, In some embodiments, the coolant conduit 110
and/or famen 125 may be movably affixed (e.g., with an accordion fitting that may

move ju a linear direction) to the supply conduit 17.

16
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{00411  In various embodiments, the at least one conduit aperture 112, 114 may
include a plurality of apertures. For example, the plurality of apertures 112, 114 may
be spaced along a longitudinal axis of the coolant conduit 110. As shown in FIGS. 2-
3B, in some embodiments the phurality of apertures may all be facing in the same
direction in order to allow the flow of dielectric fluid 1o that facing direction.
Alternatively, one or more of the plurality of conduit apertures may be facing in
different directions in order to spread out the flow of dielectric fluid andfor direct the
flow of diclectric fluid to a specific area on the inlet face of the electronic equipment
30. In some embodiments, a first one or more apertures 112 may be a first size and/or
shape and a second one or more apertures 114 may be a different second size and/or
shape. For example, each of the series of first apertures 112 may be smaller than each
of the serigs of second apertures 114, Alternatively, the at least one conduit aperture
112, 114 may inclade a series of apertures that are all the same size and/or shape. As
a further alternative, the at least one conduit aperture may include jost a single

aperture (sec FIGS. 6A-6D).

{0042}  The aperture cover 120 may be mounted over the coolant conduit 110 to
encompass the coolant conduit. The aperture cover 120 may be in sliding engagernent
with an outer surface of the sidewall of the coolant conduit 110. By sliding along the
outer surface of the coolant conduit 110, the aperture cover 120 may be configured to
restrict or encourage the flow of dielectric thud depending upon whether the aperture
cover 120 is blocking the at least one aperture 112, 114, For example, FIG. 3A
iltustrates a first position, which corresponds to an open position in which the aperture
cover 120 does not obstruct the at least one conduit aperture 112, 114 or at least a

portion thereof,

{0043]  Incontrast, FIG. 3B illustrates a second position, which corresponds to a
closed position in which the aperture cover 120 obstructs the at least one conduit
aperture 112, 114, In this way, the fust position (e.g., FIG. 3A) may enable a greater
flow of diclectric fluid through the at least one conduit aperture 112, 114 than the
second position (e.g., FIG. 3B). Also, additional positions may be achieved between

the open and closed positions to provide one or more semi-open positions. For the
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lincarly controlled fluid delivery wand 100, the movement between the first and
second positions inchudes a Hnear movement of the aperture cover 120 relative to the
coolant conduit 110. The lincar movement extends paralle! o a longitudinal axis of
the coolant conduit 110. Thus, selective Hnear movement of the aperture cover 120
may restrict or encourage the flow of dielectric fhud through the at least one conduit

aperture 112, 114,

{0044] In accordance with various embediments, the aperture cover 120 may be
formed as a conduit sleeve that wraps completely around a circumference of the
coolant conduit 110. To this way, the coolant conduit 110 and the aperture cover 120
may be concentric with one another. Alternatively, the aperture cover 120 may not
wrap conapletely around the circular circumference of the coolant conduit 110. For
example, the aperture cover 120 may alternatively include a gap or slide that runs the
entire length of the aperture cover 120. As vet a further alternative, the aperture cover
120 may be formed as one or more panels sized to only cover the at least one conduit
aperture 112, 114 and not much more. In embodiments in which the aperture cover
128 may be formed as one or more panels, the aperture cover 120 may remain
moveably attached to the coolant conduit 110 through a rail or pair of guide tracks

configured to hold the one or more panels and guide their movement.

{0045]  The lincarly controlled fluid delivery wand 100 may be configared to
selectively move the aperture cover 120 relative to the coolant conduit 100 in order to
move from/to the open position, the closed position, and other positions therebetween.
For exaraple, from the open position illustrated in FIG. 3A, the aperture cover 120
may shide in a rearward direction toward the rear end 111 of the coolant conduit 110 at
least uotd reachiog the closed position illustrated wn FIG. 3B. Optionally, stoppiog the
moverment of the aperture cover 120 somewhere between the open and closed position
may result in a partially open (i.c., semi-open position) of greater or lesser degree
depending on bow rouch of the at least one conduit aperture 112, 114 is blocked by
the aperture cover 120. In other embodiments, the coolant conduit 100 with the at
least one conduit apertures 112, 114 may be lnearly controlled to move in relation to

a static aperture cover 120, Stll further 1o other embodiments, rudtiple actoators ray
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be used to move both the coolant conduit 100 and the aperture cover 120 in relation o

one another.

{30461 In various embodiments, the aperture cover 120 may inchude at least one
refease aperture 122, 124, The size and shape of the at least one release aperture 122,
124 may match or be slightly larger than the at least one conduit aperture 112, 114,
Thus, coraplete alignment of the at least one release apertwre 122, 124 with the at least
one conduit aperture 112, 114 may enable maximum dielectric fluid to flow through
the at least one conduit aperture 112, 114, In operation, either the coolant conduit 100
may be moved in relation to the aperture cover 120 or vice versa such that there is
partial alignment of the at least one release aperture 122, 124 with the at least one
conduit aperture 112, 114 to provide a variable amount of dielectric fluid to flow

through the at least oove conduit apertare 112, 114,

{60471  Invariowns ersbodiroent, the at least one release aperture 122, 124 may
include a plurality of apertures. For example, the plurality of release apertures may be
spaced along a longitudinal axis of the aperture cover 120 spacing contigured to align
the release apertures with the at least one conduit aperture 112, 114 in one or more
positions. As shown in FIGS. 2-3B, in some embodiments the plurality of release
apertures may all be faciog in the same divection in order to align with similarly
positioned conduit apertures. Alternatively. one or more of the plurality of release
apertures may be facing in different directions that correspond with similarly facing
conduit apertures. In some embodirnents, a first one or more of the release apertures
122 may be a first size and/or shape and a second one or more of the release apertures
124 may be a different second size and/or shape. For example, each of the series of
first release apertures 122 is synaller than cach of the series of secoud release apertures
124. Aliernatively, the at least one release aperture may inclade a series of release
apertures that are all the same size and/or shape. As a further alternative, the at least
one release aperture may include just a single aperture. As vet a further alternative,

the aperture cover 120 need not include any release apertures (sce FIGS. 6A-6D).

{0048] In some cmbodiments, the length of linear movement may be limited such

that all of the at least one conduit aperture 112, 114 may be fully obstructed. For
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example, moving less than all the way to the closed position {c.g., F1G. 3B) may result
in ooly larger conduif apertures 114 rervaining unobstructed. Alternatively, the
aperture cover 120 may have some release apertures large enough that regardless of

the position of the aperture cover 120, some dielectric fluid flow will always occur.

{0049]  The bincar movement of the hinearly controlled fluid delivery wand 100 may
be regulated using an actuator, such as one contained within the support base 140. An
external power source and control circuit may provide the energy and control signals,
respectively, to power and control the actuator. For example, a demand control
algorithra executed by the control circuit may use metered power, measured from a
component of electronic equipment 30 being cooled by that particular fluid delivery
wand or information such as CPU silicon (die) temperature as process variables to
dynamically control a position of the aperture cover 120 and regulate flow. The
algorithm(s) may use open loop or closed loop methods. The actuator may be any
device that may induce movement, such as a conventional electric motor {e.g., a
stepper or servo motor), which generates rotary or direct linear movement.
Alternatively, the actuator may be a linear motor, which in instead of producing
rotational movement, provides a Hnear force along a length or alternately a
piezoelectric actuator that directly creates discrete linear steps. The actuator may
move either the aperture cover 120 and/or coolant conduit 110 in a continuous manner
(i.e., analog fashion) or to predetermined positions (i.e., digital fashion). The aperture
cover 120 may also be controlled in simple on-off motion by means of solenoid coil
that creates linear motion of a ferromagnetic plunger surrounded by the solenoid coil.
The ferromagnetic plunger may be directly coupled or coupled via Hinkage
mechanically to the aperture cover, so that motion of the solenoid plunger may be

transiated into motion of the apertire cover 120.

{60561  FIGS. 4A-4C illustrate the linearly controlled fluid delivery wand 100,
which includes an actuator at a front end 113, in the form of a conventional electric
motor within the support base 140. A portion of the internal supply conduit 17 is
ilfustrated supporting the linearly controlled fluid delivery wand 100 atarear end 111,

A votary movement produced by such a conventional electric motor may be translated
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to linear movement with a translation wheel 130, control rod 132, and pivotal hitch
124 secured to the apertore cover 120, As shown, rotation of the translation whee]
130 1s converted to lincar movement of the aperture cover 120 as the control rod 132
pushes the aperture cover 120 from its attachmwent point at the pivotal hitch 134.
While not illustrated in the figures, movement of the coolant conduit 110 in relation to
the aperture cover 120 is within the contemplated scope of disclosure by coupling the
transiation wheel 130, control rod 132, and pivotal hitch 134 to a movable coolant

conduit 110.

{0851]  FIG. 4A lustrates an open position of the linearly controlled fluid delivery
wand 100 in which the at least one conduit apertures 112, 114 are fully aligned with
the at least one release apertures 122, 124 of the aperture cover 120, FIG. 48
lustrates a semi-open position of the hnearly controlled fluid delivery wand 100 in
which the at feast one conduit apertures 112, 114 are only partially aligned with the at
least one release apertures 122, 124, FIG. 4C lustrates a closed position of the
linearly controlled fluid delivery wand 100 in which none of the at least one conduit
apertures 112, 114 are even partially aligned with the at least one release apertures
122, 124, Alternatively, a stop may be provided or the linear moovement of the
aperture cover 120 limited by the actuator such that the larger conduit apertures 114

are never fully obstructed by the aperture cover.

{8052] FIGS. 5A-5D illustrate an alternative embodiment linear controlled fiuid
delivery wand 500 in isolation, without the support base (e.g., 140) or the portion of
the internal supply conduit {¢.g., 17}. The embodiment linear controlled fluid delivery
wand 5300 may include a coolant conduit 510 and an aperture cover 520. The aperture
cover 520 may be configured to move back and forth between a frontend 513 and a
rear end 511 of the coolant conduit 510, The coolant conduit 510 may include a
plurality of similarly sized conduit apertures 512 grouped together with three conduit
apertures 512 in each group. Sumilarly, the aperture cover 520 may include release
apertures 522 similarly sized to one another and o the conduit apertures 512, Alsg,
like the conduit apertures 512, the release apertures 522 grouped together with three

conduit apertures 512 1o cach group. The spacing between the groups of apertures
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512, 522 makes room for a closed position in which none of the conduit apertures 512
are aligned with any of the release apertures 522, as shown in FIG. SA. Thas, the
relative position of the coolant conduit 510 and the aperture cover 520 in FIG, 5A
represents a closed position. While the embodiments of FIGS. 5A-5D are disclosed
below as moving the aperture cover 520 relative to a static coolant condait 310,
embodiments in which the coolant conduit 510 may be moved relative to the aperture
cover 520 or embodiments in which both the coolant conduit 510 and aperture cover

520 are configured to roove are within the conternplated scope of disclosure.

{0853] In FIG. 5B, the aperture cover 520 may be moved toward the rear of the
alternative lincar controlled fluid delivery wand 500 (i.c., downward in the orientation
shown 1o FIGS. 5A-5D), such that one conduit aperture 512, from each group of three
conduit apertures 512, 1s aligned with one release aperture 322, frovo each group of
three release apertures 522, The relative position of the coolant conduit 510 and the
aperture cover 520 in FIG. 5B represents a low-open position, which corresponds to
the lowest flow of diclectric fluid. Some embodiments may restrict the aperture cover
526 from moving bevond the low-open position (i.e., FIG. 5B) toward the closed
position (i.e., FIG. 5A) so that some fhud flow is always allowed to flow from the

alternative lincar controlled fluid delivery wand 500.

{0034] In FIG, 5C, the aperture cover 520 may be moved further toward the rear of
the alternative linear controlled fluid delivery wand 500, such that two conduit
apertare 512, from each group of three conduit apertures 512, is aligned with two
release aperture 522, from cach group of three release apertures 522, The relative
position of the coolant conduit 510 and the aperture cover 520 in FIG. 5C represents a

middle-open position, which corresponds to a mid-level of flow of dielectric fluid.

[G035]  In FIG. 5D, the aperture cover 520 may be rooved even further toward the
rear of the alternative linear controlled fluid delivery wand 500, such that all the
conduit apertures 512 are each aligned with a corresponding one of the release
apertures 522, The relative position of the coolant conduit 510 and the aperture cover
520 in F1G. 5D represents a high-open position, which corresponds to the highest flow

of dielectric fluid.
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{08561  The size, shape, and position of the fluid apertures may have a pronounced
effect on the distribution of dielectric fhad flow. Although rectangular/sguare and
circular apertures have been illustrated, it should be understood that alternatively the
apertures may have a different shape, sach as oval, triangular, tear-shaped, or other

less traditional geometric shapes.

{80577  FIGS. 6A-6C illustrate a further alternative embodiment linear controlled
fluid delivery wand 600 in isolation, without the support base {e.g., 140} or the portion
of the internal supply conduit {(e.g., 17). The further alternative linear controlled fluid
delivery wand 600 may include a coolant conduit 610 and an aperture cover 620. The
apertare cover 620 may be configured to move back and forth between a front end 613
and a rear end 611 of the coolant conduit 610. The coolant conduit 610 may include a
single conduit aperture 612 1n the form of an elongate slot. In contrast to the coolant
conduit 610, the aperture cover 620 need not include any release apertures. With only
a single conduit aperture 612, the flow rate of the further alternative linear controlled
fluid delivery wand 600 may be controlled by regulating how much of the conduit
aperture 612 is covered by the aperture cover 620. While the embodiments of FIGS.
H6A-6C are disclosed below as moving the aperture cover 620 relative to a static
coolant conduit 610, embodiments in which the coolant conduit 610 may be moved
relative to the aperture cover 620 or embodiments in which both the coolant conduit
61( and aperture cover 620 are configured to move are within the contemplated scope
of disclosure.,

{0038] In FIG. 6A, the aperture cover 620 is not covering any part of the conduit
aperture 612. Thus, the relative position of the coolant conduit 610 and the aperture
cover 620 10 FIG. 6A represents an open position. Such a position may provide
maximum coolant flow.

{00591  In FIG. 6B, the aperture cover 620 1s covering half of the conduit aperture
612. Thus, the relative position of the coolant conduit 610 and the aperture cover 620
in FIG. 6B represents a segi-open position. Such a position may provide a variable

coolant flow.
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{08601 In FIG. 6C, the aperture cover 620 is completely covering all of the conduit
aperture 612. Thus, the relative position of the coolant conduit 610 and the aperture
cover 620 in FIG. 6C represents a closed position. Such a position may provide
winimum coolant flow. Some embodiments may restrict the aperture cover 520 from
moving all the way to the closed position (i.e., FIG. 6C) so that some tluid flow 1s
always allowed to flow from the further alternative linear controlled fluid delivery

wand 630,

{6061 FIGS. 7-8C illustrate various aspects of a rotationally controlled fluid
delivery wand 101 in accordance with various embodimaents. The rotationally
controlled fluid delivery wand 101 may also be configured to selectively direct
dielectric fluid toward a face of the electronic equipment 30 seated in the
corresponding base bracket (e.g., 150). The rotationally controlled fluid delivery
wand 101 may include a coolant conduit 710 covered by an aperture cover 720, For
the rotationally controlled fhiid delivery wand 101, the movement between positions
includes a rotational movement of the aperture cover 720 relative to the coolant
conduit 710, The rotational movement of the aperture cover 720 may restrict or

encourage the flow of dielectric flaid through the apertures 112

{00621  Alternatively, the coolant conduit 710 may be configored to rotate relative
to the aperture cover 720 that remains stationery. In this way, the relative movements
between the coolant conduit 710 and the aperture cover 720 may be similar, but the
coolant conduit 710 1s the element actually rotating. As yet a further alternative, both
the coolant conduit 710 and the aperture cover 720 may be configured to rotate
together in order to change a radial direction of the fluid flow from the apertures 112
and the release apertures 122, For example, rather than directing the fhud dow
vertically, rotation of the coolant conduit 710 and the aperture cover 720 together may
tilt the direction of the fluid flow as desired.

{0063]  The coolant conduit 710 may extend between a support base 141 and the
supply conduit 17. Thus, a front end 713 of the coolant condeit 710 may be supported
by the support base 141, while a rear end 711 of the coolant conduit 710 may be

sapported by an inwardly facing delivery port of the supply conduit 17. Both the
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support base 141 and the portion of the supply conduit 17 holding the coolant conduit
710 may be firmly secured to the tank floor (e.g., 21) and/or walls (e.g., 22, 24). To
this way, the coolant conduit 710 may extend from the support base 141 to the supply
conduit 17, traversing a bottom of the immersion coolant tank 20 from front to back.
While the embodiments of FIGS. 7-8C are disclosed below as rotationally moving the
aperture cover 720 relative to a static coolant conduit 710, embodiments in which the
coolant conduit 710 may be moved relative to the aperture cover 720 or embodiments
in which both the coolant conduit 710 and aperture cover 720 are configured to move
are within the contemplated scope of disclosure. For example, while the supply
conduit 17 may be firmaly secured to the tank floor 21, in some embodiments the
coolant conduit 710 rway be flexibly secured to the supply conduit 17 to allow the

coolant conduit 710 to move in a rotatably manner relative to a aperture cover 720.

{00864] The coolant conduit 710 may be similar to the coolant conduit 110
described above, including any one or more aspects of the embodiments related
thereto. For example, the coolant conduit 710 may include a lumen, conduit apertures
112, an opening at the rear end 711, and a closed-off front end connected to the
support base 141, In this way, the coolant condait 710 may be configured 1o receive,
through the opening at the rear end 710, diclectric fluid emitted from the supply
conduit 17 {e.g., from one of the inwardly facing delivery ports). Once in the lumen,
the dielectric thud may then exit through the apertures 112, unless blocked by the
aperture cover 720. In accordance with various embodiments, the apertures 112 in the
coolant conduit 710 may all be facing in the same direction, aligned in one row.
Although the coolant conduit 710 is lustrative with only one size conduif aperture
112, it should be understood that the sizes, shapes, grouping, and position of the
conduit apertures may be modified as appropriate.

{0065]  The aperture cover 720 may be mounted on the coolant conduit 710 and
may be in rotational engagement with ao outer surface of the sidewall of the coolant
conduit 710, By rotating around the cuter surface of the coolant conduit 710, the
aperture cover 720 may be configured to restrict or encourage the flow of dielectric

fluid depending upon whether the aperture cover 720 1s blocking the apertures 112,
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For example, FIG. SA illustrates a first position, which corresponds to an open
position 1n which the aperture cover 720 does not obstruct the conduit apertures 112 or
cven a portion thereof. Thus, the first position may provide for maximum coolant

flow through the apertitres 112 and release apertares 122,

{0066]  In contrast, FIG. ¥B illustrates a second position, which corresponds to a
semi-open position in which the aperture cover 720 only partially obstructs the
conduit apertures 112. Thus, the second position may provide for a variable coolant
flow through the apertures 112 and release apertures 122, The movement between the
first and second positions is achieved by a rotational movement of the aperture cover
720 around a longitudinal axis of the coolant conduit 710. The first position {e.g.,
FIG. 8A) may enable a greater flow of dielectric fluid through the conduit apertures
112 than the second position (e.g., FIG. 88). FIG. 8C illustrates a third position,
which corresponds to a closed position in which the aperture cover 720 obstructs all
the conduit apertures 112. Thus, the third position may provide for mintmum coolant
flow through the apertures 112 and release apertures 122, Some embodiments may
restrict the aperture cover 720 from rotating to the closed position (i.e., FI(G. 8C) so
that some flaid flow 1s always allowed to flow from the rotationally controlied fluid

delivery wand 101.

{00671  The rotational movement of the rotationally controlled fluid delivery wand
101 may be regulated using an actuator, such as one contained within the support base
141. The actuator within support base 141 may operate, be powered, and countrolled
similarly to the actuator in support base 140 described above. However, in contrast to
the actuator in support base 140, the actuator in support base 141 may directly apply
rotational Toovement to the aperture cover 720 to control rotational movement around
the coolant conduit 710, The actuator may rotate cither the aperture cover 120 and/or
coolant conduit 110 in a continuous manner {1.e., analog fashion) or to predetermined

positions {i.e., digital fashion).

{0068]  FIGS. 9A-9D illastrate an aliernative rotationally controlled fhud delivery
wand 900 in isolation, without the support base {e.g., 141) or the portion of the

internal supply conduit {e.g., 17). The alternative rotationally controlled fluid delivery
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wand 900 may include a coclant conduit 910 and an aperture cover 920. The aperture
cover 920 may be configured to rotate around a longitudinal axis of the coolant
conduit 210, The coolant conduit 910 may include a plurality of similarly sized
conduit apertures 912 all aligned in one row. In contrast, the apertare cover 720 may
include roudtiple rows of release apertures 122. Each row of release apertures 720
may include a different murnber of release apertures. The greater the number of
release apertures 720, the higher the flow rate of dielectric fluid from that

corresponding row.

{0869]  In FIG. 9A, the apertare cover 920 may be rotated such that no release
apertures {e.g., 922) may be aligned with the conduit apertures 912, The relative
position of the coolant conduit 910 and the aperture cover 920 in FIG. 9A represents a
closed position, which corresponds to no flow of dielectric fload. Some embodiments
may restrict the aperture cover 920 from moving beyond a low-open position (1.e.,
FIG. 9B) toward the closed position (i.e., FIG. 9A) so that some fluid flow is always

allowed to flow from the alternative linear controlled fluid delivery wand %00.

{00761  In FIG, 98, the aperture cover 920 may be rotated such that a first row of
release apertures 922a may be aligned with some of the conduit apertures 912. As
shown, the first row of release apertures only includes one release aperture 922a for
every three conduit apertures 912, The relative position of the coolant conduit 910
and the aperture cover 920 in FIG. 9B represents a low-open position, which

corresponds to the lowest How of diclectric fluid.

{0671]  InFIG. 9C, the aperture cover 920 may be rotated farther such that a second
row of release apertures 922b may be aligned with more of the conduit apertures 912.
As shown, the second row of release apertures includes two release apertare 922b for
every three conduit apertures 912, The relative position of the coolant conduit 910
and the aperture cover 920 in FIG. 9C represcnts a middle-open position, which

corresponds 0 a mid-level of flow of dielectric fluid.

{(6072] In FIG. 9D, the aperture cover 920 has moved even further to a third row of
release apertures 922¢, sach that all the conduit apertures 912 may be each aligned

with a corresponding one of the release apertures 922¢. The relative position of the
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coolant conduit 910 and the aperture cover 920 in FIG. 9D represents a high-open

position, which corresponds to the highest flow of dielectric fluid.

{00731  FIG. 10 illustrates a perspective view of the aperture cover 920 in isolation.
In the orientation shown, a bottom side of the aperture cover 920 (in the orientation
shown in FIG. 10} includes no release apertures. Alignment of the bottom side of the
aperture cover 920 with the conduit apertures {e.g., 912) will place the alternative
rotationally controlled fluid delivery wand {e.g., 900} in a closed position (e.g.. FE3.
SA). A left side of the aperture cover 920 (ou the background side in the orientation
shown) includes a fivst row of single release apertures 922a spaced evenly apart.
Alignment of the left side of the aperture cover 920 with the conduit apertures (e.g.,
912) will place the alternative rotationally controlled fluid delivery wand (e.g., 900) in
a low-open position {e.g., FIG. 98B). A top side of the aperture cover 920 (on the top
side in the orientation shown) includes a second row of release apertures 922b in
pairs, spaced evenly apart fron other pairs of release apertures 922b. Alignment of
the top side of the aperture cover 920 with the conduit apertures {¢.g., 912) will place
the alternative rotationally controlled fluid delivery wand {e.g., 800} in a middle-open
position {(e.g., FIG. 9B), which corresponds to a mid-level of flow of dielectric fhud.
A right side of the aperture cover 920 {on the foreground side in the orientation
shown) includes a third row of release apertures $22¢ spaced evenly apart and
configured to align with all the conduit apertures 912, Ahignment of the right side of
the aperture cover 920 with the conduit apertures (e.g., 912) will place the alternative
rotationally controlled fluid delivery wand {e.g., 900} in a high-open position {e.g.,

FIG. 8D). which corresponds to the highest flow of dielectric fluid.

{00741  FIGS. HTA-11B illustrate embodiment methods 1100, 1101 of delivering
fluid to an electronic equipment immersed in an immersion coolant tank, in
accordance with various embodiments as described above with reference to FIGS. 1A-
10. With reference to FIGS. HHA-T1B, the methods 1100, 1101 and the operations
thereof may be performed using a fluid delivery device (e.g., 10) configured to deliver
fluid to electronic equipment immersed in an immersion coolant tank, as described

herein. For example, the methods 1100, 1101 and the operations thereof may be
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performed using a fluid delivery wand (e.g., 100, 101, 500, 660, 900). In addition, the
methods 1100, 1101 and the operations thereof may be performed using an actuator
methods 1100, 1101 may be controlled by an operator, performed by a processor of a

conirol system, or a combination thereof.

{0075]  With reference to FIG. 114, the method 1100 may include directing
dielectric fiuid to flow toward electronic equipment (e.g., 30) from at least one conduit
aperture {e.g., 112, 114, 512, 612, 912) in a coolant conduit {e.g., 110) disposed within
an immersion coolant tank {(e.g., 10), in block 1110, In addition, the coolant conduit
may include a lumen (e.g.. 125) configured to receive the dielectric fluid. Also, the
least one conduit aperture may extend through a sidewall of the coolant conduit. In
some embodiments, directing the dielectric thud to flow from the at least one conduit
aperture may include directing the diclectric fluid to flow from a plurality of conduit
apertures spaced along a longitudinal axis of the coolant conduit. In some
cmbodiments, directing the dielectric fluid to flow toward the clectronic equipment
may comprise directing the dielectric fluid toward an inlet face of an enclosure or

chassis of the electronic equipment.

{0076] 1o block 1120, the method may include sliding an aperture cover (e.g., 120,
520, 620, 720, 920) along an outer surface of the sidewall of the coolant conduit. In
addition, sliding the aperture cover may control a flow of the diclectric fluid through
the at least one condait aperture. In some embodiments, sliding the aperture cover
from at least a first position to a second position may enable a greater flow of
diclectric fiuid through the at least one conduit aperture. In such embodiments,
shding the aperture cover from at least the second position to the first position may
enable a restricted flow of dielectric fluid through the at least one conduit aperture. In
some embodiments, sliding from at least the first position to the second position may
include a linear movement of the apertare cover extending parallel to a longitudinal
axis of the coolant conduit. In some embodiments, sliding from at least the first
position to the second position may include a rotational movement of the aperture

cover around a longitudinal axis of the coolant conduit. In some embodiments, shding
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the aperture cover along the outer surface of the sidewall may move the aperture cover
to ooe of a fully open position, a semi-open position, and a closed position. The {ully
open position may enable a greater flow of dieleciric fluid through the at least one
conduit aperture than the semi-open position and the closed position may prevent flow

of dielectric flaid through the at least ove conduit aperture.

{00771 With refercuce to FIG. 11B, following the operations in block 1110 of the
method 1100, the method 1101 may include activating an actuator {e.g., 130, 140,
550, 650) in block 1130, Sliding the aperture cover along the outer surface of the
sidewall of the coolant conduit may be controlled by the actuator. Following the
operations in block 1130, the process may follow the operations in block 1120 of the

method 1100,

{B078]  The foregoing descriptions of systems, devices, and methods are provided
merely as tlustrative examples and are not intended o require or imply that the steps
of the various embodiments must be performed in the order presented. As will be
appreciated by one of skill in the art the order of steps in the foregoing embodiments
may be performed in any order. Words such as “thereafter,” “then,” “next,” etc. are
not intended to limit the order of the steps: these words are used to guide the reader
through the descuaption of the methods. Further, any reference to claim elements in
the singular, for example, using the articles “a,” “an” or “the” is not to be construed as

limiting the element to the singular.

{8078  The preceding description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other emmbodiments
without departing {frow the spirit or scope of the wnvention. Thus, the present
invention is not intended to be Iimited to the embodiments shown herein but 1s to be
accorded the widest scope consistent with the following claims and the principles and

novel features disclosed herein.
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CLAIMS

What 1s claimed is:

1. A fluid delivery device for electronic equipment immersed in an immersion coolant
tauk, comprising:

a fluid delivery wand configured to selectively direct dielectric fluid toward the
electronic equipment, the fluid delivery wand jnclading:

a cooland conduit extending frov a support base of the immersion
coolant tank, wherein the coolant conduit includes a lumen configured to
receive dielectric fluid, wherein the coolant conduit includes at Jeast one
conduit aperture extending through a sidewall of the coolant conduit; and

an aperture cover in sliding engagement with an outer surface of the
sidewall of the coolant conduit, wherein the aperture cover is configured to
selectively restrict flow of dielectric fhuid through the at least one conduit

aperture by sliding along the outer surface of the outer of the sidewall.

2. The fluid delivery device of claim 1, wherein the aperture cover includes at least
one release aperture, wherein alignment of the at least one release aperture with the at
least one conduit aperture enables dielectric fluid to flow through the at least one

conduif aperture.

3. The fluid delivery device of claim 1, wherein by shding along the outer surface of
the sidewall, the aperturce cover is configured to move between at least a first position
and a second position, wherein the first position enables a greater flow of dielectric
fload through the at least one condait aperture than the second position.

4. The fluid delivery device of claim 3, wherein the movement between at least the
first position and the second position includes a linear movement of the aperture cover

extending parallel to a lengitudinal axis of the coolant conduit.
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5. The fluid delivery device of claim 3, wherein the movement between at least the
first position and the second position includes a rotational movement of the aperture

cover around a longitudinal axis of the coolant conduit.

6. The fhud delivery device of claim {, wherein by sliding along the onter swrtace of
the sidewall, the aperture cover is configured to move between at least a fully open
position, a semi-open position, and a closed position, wherein the fully open position
enables a greater flow of dielectric {loid through the at least one conduit aperture than
the serni-open position and the closed position prevents flow of diclectric fluid

through the at least one conduit aperture.

7. The fluid delivery device of claim 1, wherein the at least one conduit aperture
includes a plurality of conduit aperfures spaced aloung a longitadinal axis of the

coolant conduit,

8. The fluid delivery device of claim 1, further comprising:
an actuator attached to the support base, wherein the actuator is configured {o

control a sliding movement of the aperture cover relative to the coolant conduit.

9. The fhud delivery device of claim 1, further comprising:
a base bracket forming an enciosure with two opposed walls on oppostte sides
of the coolant conduit, wherein the two opposed walls are configured to together

receive a component of the electronic equipment scaied thercon.

10. The fluid delivery device of claim 9, wherein the two opposed walls extend

paralle] to a longitudinal axis of the coolant conduit.

11. The fluid delivery device of claim 1, wherein the aperture cover is formed as a

conduit sleeve that surrounds a circumference of the coolant conduit,
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12. The fluid delivery device of claim 1, wherein selectively directing dielectric fluid
toward the electrondc equipment comprises directing the dielectric fload toward an

inlet face of an enclosure or chassis of the electronic equipment.

13. A method of delivering fluid to an electronic equiprent irmmersed jo an
immersion coolant tank, comprising:

directing diclectric fhuid to flow toward electronic equipment from at least one
conduit aperture in a coolant conduit disposed within the immersion coolant tank,
wherein the coolant conduit includes a lumen configured to receive the diclectric
fluid, wherein the least one conduit aperture extends through a sidewall of the coolant
condaeit; and

sliding an apertare cover along an outer surface of the sidewall of the coolant
conduit, wherein shiding the aperture cover controls a flow of the dielectric fluid

through the at least one conduit aperture.

14. The method of claim 13, wherein sliding the aperture cover from at least a first
position to a second position enables a greater flow of dielectric fluid through the at

least one conduit aperture.

15. The method of clairn 14, wherein sliding frow at least the first position to the
second position includes a linear movement of the aperture cover extending parallel o

a longitudinal axis of the coolant conduit.

16. The method of claim 14, wherein sliding from at least the first position to the
second position includes a rotational movement of the aperture cover around a

fongitudinal axis of the coolant conduit.

i7. The method of claim 13, wherein sliding the aperture cover along the outer
surface of the sidewall moves the aperture cover to one of a fully open position, a
semi-open position, and a closed position, wherein the fully open position enables a

greater flow of dielectric flaid through the at least one conduit aperture thao the semi-
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open position and the closed position prevents flow of dielectric fluid through the at

Ieast one conduit aperture.

18. The method of claim 13, wherein directing the dielectric fluid to flow from the at
least one conduit aperture includes divecting the dielectric fluid to flow from a

plurality of conduit apertures spaced along a longitudinal axis of the coolant conduit.

19. The method of clairn 13, further coraprising:
activating an actuator, wherein sliding the aperture cover along the outer

surface of the sidewall of the coolant conduit is controlled by the actaator.
20. The method of claim 13, wherein directing the dielectric fluid to flow toward the

electronic equipment comprises directing the dielectric fluid toward an inlet face of an

enclosure or chassis of the electronic equipment.
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