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(54) Title: HEAT PUMP AND METHOD OF OPERATION

(57) Abstract: A heat pump is provided having a first heat exchang-
er (34) and a second heat exchanger (52). A compressor (62) is fluid-
ly coupled to the first heat exchanger (34) and the second heat ex-
) changer (52). A reversing valve (60) is fluidly coupled between the
~ 53 ‘ B first heat exchanger (34) and the second heat exchanger (52). The re-
versing valve (60) is adapted to flow of a refrigerant from the com-
pressor (62) to the first heat exchanger (34) during heating mode and
to the second heat exchanger (52) during a cooling mode. A thermal
expansion valve (42) is positioned between the first heat exchanger
(34) and the second heat exchanger (52). An electronic expansion
54 valve (48) is positioned between the first heat exchanger (34) and the

[ﬂ— ¥V, second heat exchanger. (52). A qontroller (54) is electrically coupled
o : /9 to operate the electronic expansion valve (48) between a fully open,
A TR " 73 a fully closed and a modulated position depending on the operation

{f_} i of the compressor (62).

B0
N

FIG.1



WO 2010/104709 A3 110000 )00 0000 0 OO

Published: (88) Date of publication of the international search report:
13 January 2011

—  with international search report (Art. 21(3))



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2010/026010

A. CLASSIFICATION OF SUBJECT MATTER

F25B 30/02(2006.01)i, F25B 41/04(2006.01)i, F25B 41/06(20006.01)i, F25B 49/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
F25B 30/02; F25B 5/02; F25B 41/00; F24F 11/02; F25B 13/00; F25B 1/00

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: expansion valve, modulate, control

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See abstract and figures.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2001-248931 A (FUJITSU GENERAL LTD.) 14 September 2001 1-20
See Paragraph [0008]-[0012], figures.
A JP 3967033 B2 (NTT POWER & BUILDING FACILITIES INC.) 08 Jume 2007 1-20
See abstract and claims.
A JP 2000-314563 A (HITACHI LTD.) 14 November 2000 1-20
See abstract and figures.
A US 5187944 Al (JAROSCH; GEORGE W.) 23 February 1993 1-20

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" carlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or camnot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 SEPTEMBER 2010 (27.09.2010)

Date of mailing of the international search report

28 SEPTEMBER 2010 (28.09.2010)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo-
gu, Daejeon 302-701, Republic of Korea

Facvsimile No. 82-42-472-7140

Authorized officer

KWON, In Sup

Telephone No.  82-42-481-8560

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2010/026010
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2001-248931 A 14.09.2001 JP 4345178 B2 14.10.2009
JP 3967033 B2 08.06.2007 JP 2000-274786 A 06. 10.2000
JP 2000-314563 A 14, 11,2000 None
US 5187944 A 23.02.1993 None

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report

