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Rescarcn nsthate Highly efficient container computer based VLSD

ans in front of each rack forces warm exhaust air through a heat exchanger,
the air for the next rack {defail), and so on in a continuous loop.
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- iﬁﬁ?ﬂﬂﬁﬁ Container based Very Large Scale
Datacenter (VLSD)
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c=zmze Today’s VLSD needs a lot
of Power + Water

Google Datacenter at Columbiariver,
Oregon
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~ iﬁ%ﬁ*ﬂmm Interesting ideas for building “green” VLSD

(Google Navy floating data centers)
The sea-going computer platforms will be sustainably powered by Pelamis wave energy converters.
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Google Navy floating data centers

The sea-going computer platforms will be sustainably powered by wave energy
converters.

USPTO PATENT FULL-TEXT AND IMAGE DATABASE

’ Home ” ouick H-\dvunceti”PuE \um” Help ]

Addt cort

(lel)

United States Patent

1,525,207
Clidaras, etal

1 28, 2009

Water-based data center

Abstract

A systerm includes a floating platform-mowted computer date center comprising a plurality of computing wnits, a sea-based eleetrical generator in electricel commection with the plslity of computing wndts, and one or more sea-water cooling wdts for providing
cooling to the plurslity of compurting wnits.

Inventors: Clidaras; Jimmy Loz Lltos, CA), Stiver; David W. (Pants Clars, CA), Hamburgen; William (Falo Llto, CA)

Azrigmee: Google Inc. (Mountain Fiew, CL)

Appl Mo 11/679,013

Filed.: February 26, 2007

Current U.5. Class: 290443 ;290/42; 290/53; 290/54
Current International Class: FO3B 13410 (20060101); HOZP 904 (200601013

Field of Search: 200/42,43,44,53,54,55 41512
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e skt Green Datacenter + swimming pool

cwed191 www.fotosearch.com

 Heat generated by VLSD is used to heat the swimming pool

» Cold water from the swimming pool is used to cool the VLSD
15
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Interesting ideas for building “Green”
Power generation for VLSD
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Interesting ideas for building “Green” Power generation

for VLSD

United States Patent s (111 Fatent Number: 4,851,183
Hampel 5] IDate of Patent: Jul. 25, 1989
(541 UNDERGROUND NUCLEAR POWER Power Plant Design,”” MNucl. Engin. & Des. 53 (1979),

STATION USING SELF-REGULATING
HEAT-PIPE CONTROLLED REACTORS

[751 Inventor: Viktor E. Hampel, Pleasanton, Calif.
[731 Assignee: The United States of America as
represented by the United States
IO € t of I =2y, Washington,
D> ..
[21]1 Appl. No.: 194,772
=221 Filed: Miay 17, 1988
[51] Ent. CL4 ... ) G21C 1310
[52] w.s. 1. ... - BTG/ 2743 3767367
376911
is&]1 Field of Search ... ... ... 376,272, 273, 274, 275,
376,276, 367, 911, 914
f=15%1 References . Cited

T.S. PATENT DOCUMENTS

T. 101,204 111981 Hampel ... 376367
3,170,842 21965 Kehler ... 376275
3,280,923 101966 Muench 376/273
3,815,619 S/1974 Ross et al. . 2517638
3,941,187 3/1976 Fabsen et al. . 376911
4,000,038 1271976 MOSET .cvaan 376,273
4,151,689 S5/1979 Schabert . 376273
4,167,087 S/197D Schabert et al. .- 376273
4,244,153 171981 Schwarzer et al. . 376273
4,277,309 71981 Schabert ...

4,297,167 101981 Schabert .
4,483,790 111984 Gaiser .......
4,759,901 771988 Wachholz et al.

OTHER PUBLICATIONS

S. N. Tower, “Decep Underground Reactor Concept,”
Trars. Arrz. Nucl Soc., 41:6 (1984), 62—64.

P. M. Holl and V. Kopytoff, IDesign of a 36—Inch Miter
Valve, TUCRI—50863, Law. Liv. INa. Lab., U. of CA,
Apr. 28, 1970.
Kammer et al.,
withh Surface Turbine Generators,”” MNucl. Eagin.
Des. 33 (1975), 308-335.

Lvceczkowski et al., “Safetrty Consideration and Eco-
nomic Advantage of a New Underground Nuclear

“TUnderground Nuclear Power Plants
and

257-261.

Bowman et al., ““A Concept of Underground TNuclear
Power Plant Siting for Retaining Post Accident Atmo-
sphere,”” Symposium on Underground Siting of INuclear
PPower Plants, Mar. 16—-20, 1981, Hannover, Fed. Rep.
of Ger., & TUCRIL 84191, L.a. Liv. WNa. TL.ab, U. of A,
Feb. 1931.

Primary Exarminer—IDeborah I.. Kyle

Assistrarit FExarniner—Richard W. Wendtland

Arrorrney, Agertt, or Firrr—Michael Lee; L. E. Carnahan;
Judson R. Hightower

[573 ABSTRACK

A nuclear reactor for generating electricity is disposed
underground at the bottom of a vertical hole that can be
drilled using conventional drilling technology. The
primary coolant of the reactor core is the working fluid
in a plarality of thermodynamically coupled heat pipes
empiaced in the hole between the heat source at the
bottom of the hole and heat exchange means near the
surface of the earth. Additionally, the primary coolant
{consisting of the working flud in the heat pipes in the
reactor core) moderates mneutrons and regulates their
reactivity, thus keeping the power of the reactor sub-
stantially constant. At the end of its useful life, the reac-
tor core may be abandoned in place. Isclation from the
atmosphere in case of accident or for abandonment is
provided by the operation of explosive closures and
mechanical valves emplaced along the hole. This inven-
tion combines technology developed and tested for
small, highly efficient, space-based nuclear electric
power plants with the technology of fast-acting closure
mechanisms developed and used for underground test-
ing of nuclear weapons. [his invention provides a nu-
clear power installation which is safe from the worst
conceivable reactor accident, namely, the explosion of a
nucliear weapon near the ground surface of a nuclear
power reactor.

13 Claims, 6 Drawing Sheets
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e |T Datacenter is at crossroad
- Cloud Computing is driving VLSD demand

 Today’s cooling approaches are lacking
- Especially in sub-tropical climates (China/Taiwan)

« Today’s power generation Is expensive

« Many new ideas — May the best man win



