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To direct the Comptroller General of the United States to conduct a tech-
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nology assessment focused on liquid cooling systems for artificial intel-
ligence compute clusters and high-performance computing facilities, and
for other purposes.

IN THE SENATE OF THE UNITED STATES

NOVEMBER 20, 2025
McCorMICK (for himself, Mr. CooNs, Mr. BuDpD, and Mr. SCHIFF) intro-
duced the following bill; which was read twice and referred to the Com-
mittee on Energy and Natural Resources

A BILL

direct the Comptroller General of the United States to
conduct a technology assessment focused on liquid cool-
ing systems for artificial intelligence compute clusters
and high-performance computing facilities, and for other
purposes.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
SECTION 1. SHORT TITLE AND PURPOSE.

This Act may be cited as the “Liquid Cooling for Al
Act of 20257,

SEC. 2. LIQUID COOLING DEPLOYMENT AND SCALABILITY.

(a) FINDINGS.—Congress finds that—
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(1) the 2024 United States Data Center En-

ergy Usage Report published by Lawrence Berkeley

National Laboratory:

(A) indicates that data centers accounted
for 4.4 percent of total United States electricity
consumption in 2023, up from 1.9 percent in
2018; and

(B) projects that data centers could rep-
resent between 6.7 percent and 12.8 percent of
total electricity consumption by 2028, due to
the rapid growth of Al, cloud computing, and
other digital technologies;

(2) traditional air-cooled systems are reaching
limits to effectively remove heat from Al chips and
hardware, and liquid cooling-enhanced thermal per-
formance 1s 1ncreasingly becoming a necessity for
high-density Al servers and data centers due to the
orowing power consumption and heat generation of
Al workloads;

(3) liquid cooling technologies, including direct-
to-chip liquid cooling and single-phase or 2-phase
immersion cooling, can improve thermal perform-
ance, enable higher densities, and reduce cooling sys-

tem load when properly engineered and maintained;
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(4) effective liquid cooling deployments require
interoperable components and engineered sub-
systems, including coolant distribution units, sec-
ondary loops, manifolds, hoses, quick-disconnects,
valves, pumps, filters, leak detection and contain-
ment, corrosion control, and appropriate instrumen-
tation and controls;

(5) interfaces for heat-reuse are integral to liq-
uid systems and can reduce thermal load on heat-re-
jection equipment by transferring heat through plate
heat exchangers or other devices to beneficial sec-
ondary uses where technically appropriate;

(6) Federal agencies, including the Department
of Energy, are considering the deployment of Al sys-
tems across Government-owned facilities; and

(7) a comprehensive, independent assessment of
emerging data center architectures and cooling tech-
nologies 1s essential to inform efficient and cost-ef-
fective deployment decisions across the Federal Gov-
ernment.

(b) DEFINITIONS.—In this section:

(1) 2-pPiASE.—The term “2-phase”, with re-
spect to a cooling process, means a process that
leverages the heat-absorbing phase change from lig-

uid to gas during the cooling cycle.
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(2) ALL—The term “AI” has the meaning given
the term “‘artificial intelligence” in section 5002 of
the National Artificial Intelligence Initiative Act of
2020 (15 U.S.C. 9401).

(3) APPROPRIATE CONGRESSIONAL COMMIT-
TEES.—The term “appropriate congressional com-
mittees” means—

(A) the Committee on Energy and Natural
Resources of the Senate;

(B) the Committee on Science, Space, and
Technology of the House of Representatives;
and

(C) the Committee on Emnergy and Com-
merce of the House of Representatives.

(4) DIRECT-TO-CHIP LIQUID COOLING.—The
term “‘direct-to-chip liquid cooling” means a liquid
cooling method that involves circulating a coolant in
direct contact with applicable heat-generating com-
ponents, such as processors and memory modules, to
efficiently absorb and transfer heat away from those
heat-generating components.

(5) HEAT-REUSE.—The term ‘“heat-reuse”
means the capture and transfer of waste heat from
liquid loops for beneficial secondary use through ap-

propriate interfaces and controls.
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(6) IMMERSION COOLING.—The term ‘“‘immer-
sion cooling” means a cooling technique that in-
volves a dielectric fluid (single-phase or 2-phase)
coming into direct contact with information tech-
nology components to capture and reject heat from
an entire information technology system instead of a
single component.

(7) LiQuibD CcOOLING.—The term “liquid cool-
ing”” means utilization of liquids to remove heat effi-
ciently from electronic components.

(8) NATIONAL LABORATORY.—The term ‘““‘Na-
tional Liaboratory” has the meaning given the term
in section 2 of the Energy Policy Act of 2005 (42
U.S.C. 15801).

(9) SINGLE-PHASE.—The term ‘‘single-phase’,
with respect to a cooling process, means a process
in which the coolant remains in the same liquid state
throughout the entire cooling cycle.

(¢) GAO REVIEW.—

(1) IN GENERAL.—Not later than 30 days after
the date of enactment of this Act, the Comptroller
General of the United States shall initiate a review

of—
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(A) the research and development needs
relating to liquid cooling utilization by data cen-
ters; and

(B) the related market, technological, and
regulatory conditions affecting that utilization.

(2) ELEMENTS.—The review required under

paragraph (1) shall include the following:

(A) An evaluation of liquid cooling re-
search and development needs, and the costs
and benefits for high-performance computing.

(B) A description of avoided costs of en-
ergy, including deferred and avoided new elec-
tric transmission and infrastructure upgrades
and associated costs.

(C) A description of increased compute ca-
pacity through the enabling of more use of en-
ergy for computing workloads rather than cool-
ng.

(D) A survey and analysis of existing re-
search on the positive and negative effects of
liquid cooling on computing performance, resil-
lency, and c¢ybersecurity.

(E) An assessment of market trends and
adoption rates of liquid cooling in United States

data centers over the past 5 years and projec-
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tions of future trends to account for the rapidly
evolving industry and potential market outlook.
(F) A comparison of single-phase and 2-
phase direct-to-chip to single-phase and 2-phase
immersion cooling across density bands, includ-
ing relating to thermal performance, maintain-
ability, interoperability, safety, failure modes,
and lifecycle cost.
(G) An evaluation of—
(1) coolant options, including water,
water-glycol, and engineered fluids;
(i1) materials compatibility;
(111) eorrosion control;
(iv) biogrowth mitigation;
(v) filtration;
(vi) de-aeration;
(vii) fluid monitoring and manage-
ment;
(vi) single-phase and 2-phase engi-
neered fluids;
(ix) testing for total thermal perform-
ance;
(x) heat transfer capacity; and

(xi) energy efficiency.
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(IT) Development of reference architectures
and layouts for rack, row, and room-level liquid
distribution by density band and cooling ap-
proach.

(I) A survey of existing opportunities for
reusing waste heat produced by data centers.

(J) An evaluation of failure scenarios (such
as pump failures or fluid leaks) and mitigation
strategies, especially in shared colocation envi-
ronments.

(K) Recommendations of the Comptroller
General of the United States relating to—

(1) whether liquid cooling should be
considered as a primary cooling option over
air cooling due to the thermal conditions of
computing components in servers within
data centers;

(ii) the utilization and ongoing re-
search by the Federal Government of lig-
uid cooling technologies;

(ii1) best practices and industry stand-
ards for the design and operation of liquid

cooling technologies;
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(iv) methods to enhance the security,
reliability, and resilience of computing
equipment and data centers; and

(v) methods to accelerate education on
operational best practices.

(3) STAKEHOLDER INPUT.—For purposes of
recommending the best practices and industry stand-
ards described in paragraph (2)(K)(iii), the Comp-
troller General of the United States shall consult
with stakeholders from Federal, State, and local gov-
ernments, the private sector, academia, and National
Laboratories.

(4) LIQUID COOLING ADVISORY ORGANIZA-
TION.—

(A) IN GENERAL.—The Secretary of En-
ergy and the Comptroller General of the United
States shall establish an advisory committee to
consult and coordinate with in the preparation
of the review under paragraph (2).

(B) MEMBERS.—The advisory committee

established under subparagraph (A) shall con-
sist of—
(1) interested parties who—
(I) have expertise in liquid cool-

ing system applications in the develop-
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ment, operation, and functionality of
Al factories or data centers, informa-
tion technology equipment, or soft-
ware; and
(IT) may be members of liquid
cooling industry organizations; and
(11) representatives of hardware manu-
facturers, data center operators, fluid pro-
ducers, or Al factory development.

(C) CONSULTATION.—The advisory com-
mittee established under subparagraph (A) shall
consult with relevant stakeholders, including the
Department of Emnergy, the National Labora-
tories, and any college, university, research in-
stitution, industry association, company, or
public interest group with applicable expertise
in any of the subject matters areas described in
subparagraph (C).

(D) TERMINATION.—The advisory com-
mittee established under subparagraph (A) shall
terminate on the date on which the Secretary of
Energy submits a report and any recommenda-

tions under subsection (e).

(d) REPORT.—Not later than 90 days after the date

25 of enactment of this Act, the Comptroller General of the
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United States shall submit to the Secretary of Energy and

the appropriate congressional committees a report con-
taining the results, findings, and any associated rec-
ommendations of the review required under subsection (¢).

(e) DEPARTMENT OF ENERGY REVIEW.—Not later
than 180 days after receiving the report from the Comp-
troller General of the United States under subsection (d),
the Secretary of Energy shall submit to the appropriate
congressional committees an assessment of the report and
any associated recommendations, including—

(1) relevant considerations for Congress regard-
ing the mmportance of liquid cooling for the United
States to maintain its global lead in Al technologies;
and

(2) recommendations for research and develop-

ment on liquid cooling and heat-reuse.

O

*S 3269 IS




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		Superintendent of Documents
	2026-07-11T17:05:30-0400
	Government Publishing Office, Washington, DC 20401
	U.S. Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




