a2 United States Patent

Eriksen

US010078354B2

US 10,078,354 B2
*Sep. 18, 2018

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)
(73)

")

@
(22)
(65)

(60)

(1)

(52)

(58)

COOLING SYSTEM FOR A COMPUTER
SYSTEM

Applicant: Asetek Danmark A/S, Aalborg Fast

(DK)

Inventor: André Sloth Eriksen, Nibe (DK)

Assignee: Asetek Danmark A/S, Aalborg Fast
(DK)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
This patent is subject to a terminal dis-
claimer.

Appl. No.: 15/626,393

Filed: Jun. 19, 2017

Prior Publication Data
US 2017/0329375 Al Nov. 16, 2017
Related U.S. Application Data

Continuation of application No. 15/347,938, filed on
Nov. 10, 2016, now Pat. No. 9,715,260, which is a

(Continued)
Int. CL.
F28F 7/00 (2006.01)
GO6F 120 (2006.01)
(Continued)
U.S. CL
CPC ..o GO6F 17206 (2013.01); GOG6F 1/20

(2013.01); HOSK 7/20154 (2013.01);
(Continued)
Field of Classification Search
CPC ... GO6F 1/206; GO6F 1/20;, GO6F 2200/201;
HO5K 7/20154; HOSK 7/20263; HOSK
7/20272; F28D 15/00; F28F 2250/08

(Continued)

DOC KET

_ ARM

(56) References Cited
U.S. PATENT DOCUMENTS
3,810,509 A 5/1974 Kun
4,109,707 A 8/1978 Wilson et al.
(Continued)
FOREIGN PATENT DOCUMENTS
CN 2514544 Y 10/2002
CN 1387311 A 12/2002
(Continued)

OTHER PUBLICATIONS

Office Action dated Mar. 23, 2016 in U.S. Appl. No. 13/942,922 (13
pages).
(Continued)

Primary Examiner — Davis Hwu
(74) Attorney, Agent, or Firm — Finnegan, Henderson,
Farabow, Garrett & Dunner LLP

57 ABSTRACT

A cooling system for a computer system comprises at least
one unit such as a central processing unit (CPU) generating
thermal energy and a reservoir having an amount of cooling
liquid, said cooling liquid intended for accumulating and
transferring of thermal energy dissipated from the process-
ing unit to the cooling liquid. The cooling system has a heat
exchanging interface for providing thermal contact between
the processing unit and the cooling liquid for dissipating
heat from the processing unit to the cooling liquid. Different
embodiments of the heat exchanging system as well as
means for establishing and controlling a flow of cooling
liquid and a cooling strategy constitutes the invention of the
cooling system.
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