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VEHICLE AIR CONDITIONER DEVICE

FIELD OF THE INVENTION

The present invention relates to an air conditioner device, and in

particular to an air conditioner device for a vehicle.

BACKGROUND OF THE INVENTION

The control of a vehicle air conditioner normally includes temperature
control, humidity control, air volume and air direction control, switching
control of internal and external circulation modes and so on. As the popularity
of vehicles gradually increases, people tend to spend more time in the vehicle
and begin to pay more attention to the air quality inside the vehicle.
Especially in those areas with severe air pollution, in order to guarantee the
air quality inside the vehicle, the air conditioner device also comprises a filter
with activated carbon, ionizer or the like, so as to prominently improve the air

quality inside the vehicle.

However, a user can only subjectively sense whether the air quality
inside the vehicle is improved but cannot acquire a visual air quality
evaluation. If the user can be provided with a visual display of the air quality
inside and outside the vehicle, the advantage of meeting the user’s

psychological needs will become obvious.

SUMMARY OF THE INVENTION

As for the problem in the prior art that the user cannot obtain the air
quality inside and outside the vehicle, the present invention provides a vehicle
air conditioner device capable of simultaneously displaying air quality inside

and outside the vehicle.
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In order to solve the above-mentioned technical problem, there is
provided a vehicle air conditioner device according to the embodiments of the
present invention, comprising: an air purifying unit for regulating air quality
inside the vehicle; an inside air quality acquiring unit for acquiring air quality
inside the vehicle; an outside air quality acquiring unit for acquiring air
quality outside the vehicle; and a display unit for displaying information
related to the acquired air quality inside the vehicle and information related to

the acquired air quality outside the vehicle.

By simultaneously displaying air quality information inside and outside
the vehicle, the vehicle air conditioner device according to the embodiments
of the present invention can let the user have intuitive feelings. Moreover,
according to the above-mentioned information displayed by the display unit,
the user can switch between the internal and external circulation modes, and
start up or shut off the ionizer, in-vehicle climate control unit, air purifying
unit and so on via a human-machine interface (HMI), which further benefit
the improvement of the air quality inside the vehicle and can satisfy the user’s

actual needs and personal will for the air quality inside the vehicle.

DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a further
understanding of the invention, and are incorporated in and constitute a part
of this specification. The drawings illustrate embodiments of the invention
and, together with the description, serve to explain the principles of the

invention.

FIG 1 is a block diagram showing a vehicle air conditioner device

according to the first embodiment of the present invention;

FIG. 2 is a block diagram showing a vehicle air conditioner device

according to the second embodiment of the present invention;

FIG. 3 is a block diagram showing a vehicle air conditioner device

2
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according to the third embodiment of the present invention;

FIG. 4 is a block diagram showing a vehicle air conditioner device

according to the fourth embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The vehicle air conditioner device according to the embodiments of the

present invention will now be described in detail below with reference to the
drawings.

FIG. 1 is a block diagram showing a vehicle air conditioner device 10
according to the first embodiment of the present invention. The vehicle air
conditioner device 10 comprises an air purifying unit 110, an inside air quality
acquiring unit 120, an outside air quality acquiring unit 130 and a display unit
140. The inside air quality acquiring unit 120 comprises a vehicle inside
particle sensor 121 and an odor sensor 122, while the outside air quality
acquiring unit 130 comprises a vehicle outside particle sensor 131.

The air purifying unit 110 is configured to purify the air inside the
vehicle or the extracted external fresh air. For example, the over-standard air
inside the vehicle or the external fresh air can be extracted into the purifying
unit, and then a relatively clean and healthy air is discharged to the inside of
the vehicle by purifying. The air purifying unit 110 is, for example, a filter
with activated carbon.

The vehicle outside particle sensor 131 is disposed outside the vehicle
and is configured to detect the content of specific particles, such as PM
2.5(inhalable particles with diameters smaller than 2.5 micrometers) or Total
Suspended Particulate, in the ambient air (air outside the vehicle), and send
the detection result of the particle content to the outside air quality acquiring
unit 130. Then, the outside air quality acquiring unit 130 compares the
detected particle content in the ambient air with grading standard values so as
to obtain the air quality of the ambient air. The grading standard values
usually have been built into the outside air quality acquiring unit 130 at the

beginning of the vehicle leaving factory, and the data source thereof may

3
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either be the air quality grading standard data published by the country where
the vehicle is sold or by the relevant international organization, or the
standard data voluntarily set by the vehicle manufacturer based on actual
needs, as long as it can objectively distinguish the good air quality from the
bad air quality. Moreover, the outside air quality acquiring unit 130 can also
receives the air quality of the area where the vehicle locates from the outside
world in a wireless communication manner such as GPRS, 3G network or
WLAN.

The vehicle inside particle sensor 121 is disposed inside the vehicle and
is configured to detect the content of specific particles in the air inside the
vehicle and send the detection result to the inside air quality acquiring unit
120. The odor sensor 122 is disposed inside the vehicle and is configured to
detect odor in the air inside the vehicle and send the detection result to the
inside air quality acquiring unit 120. The inside air quality acquiring unit 120
evaluates the air quality inside the vehicle based on the detected particle
content and/or odor so as to obtain the air quality inside the vehicle. Similarly,
the air quality evaluation standard may either be the evaluation standard
published by the relevant country or organization, or the evaluation standard
voluntarily set by the vehicle manufacturer based on actual needs. For
example, the air quality inside and outside the vehicle can be divided into six
levels, that is, excellent, good, slight, light, moderate and heavy. Of course,
the division of the air quality into levels is not limited to the above-mentioned
manner. For example, the air quality levels can be directly set as “Level 1,
Level 2, Level 3 ...”

The inside air quality acquiring unit 120 and the outside air quality
acquiring unit 130 respectively send the display data of the air quality inside
and outside the vehicle to the display unit 140 so that the user inside the
vehicle can view the display data. The display unit 140 may be, for example,
a liquid crystal display. In the display unit 140, different air quality levels are
displayed through different colors, and the current air quality level is
instructed to the user. Moreover, other display methods can also be adopted.

For example, only the current air quality level inside and outside the vehicle is

4
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displayed in the display area of the display unit 140, or the particle content
outside the vehicle as well as the odor information and/or particle content

insider the vehicle is directly displayed in the display area.

Further, the air conditioner device 10 can also comprise an internal
circulation unit and an external circulation unit (not shown) respectively used
for an internal circulation mode and an external circulation mode. The
switching between the internal circulation mode and the external circulation
mode is performed according to the air quality inside and outside the vehicle.
In the external circulation mode, a fresh air extractor (not shown) disposed in
a water tank transports the fresh air to the air conditioner device 10, and then
the air purifying unit 110 performs purification processing such as filtering
and heats the purified fresh air by means of an evaporator (not shown). In the
internal circulation mode, the air is extracted from the space inside the vehicle

into the air conditioner device 10, and is then purified and heated therein.

In addition, the air conditioner device 10 can also comprise a in-vehicle
climate control unit for regulating the temperature, humidity, air volume and
air supply mode, etc. inside the vehicle so as to acquire a comfortable
in-vehicle environment. At this time, the display unit 140 can also display
information such as the temperature, humidity and air speed inside the

vehicle.

In the first embodiment, the air conditioner device 10 displays the air
quality inside and outside the vehicle via the display unit 140. Therefore, the
user can visually obtain the air quality inside and outside the vehicle, which
meets the user’s psychological need better as compared with the subjective

feeling of the user.

Fig. 2 is a block diagram showing a vehicle air conditioner device
according to the second embodiment of the present invention. The second
embodiment differs from the first embodiment in that the second embodiment
also comprises an input unit 150. The other content of the second embodiment

is the same as the first embodiment.
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The input unit 150 is configured to input various instructions to control
the operation of the air conditioner device 10. Since the user can obtain the air
quality inside and outside the vehicle via the display unit 140, the user can
regulate the air quality inside the vehicle based on the personal will and actual
needs (e.g. opening the window of the vehicle). For example, by inputting
various instructions in the input unit 150, the internal circulation mode and
the external circulation mode are manually switched, and the air purifying

unit 110 and the in-vehicle climate control unit are started up or shut off.

In this embodiment, since the input unit 150 is provided, not only the
technical effect of the first embodiment can be achieved, the user’s actual
needs and personal will for the air quality inside the vehicle can be further

satisfied.

Fig. 3 is a block diagram showing a vehicle air conditioner device
according to the third embodiment of the present invention. The third
embodiment differs from the second embodiment in that the air conditioner
device 10 in the third embodiment also comprises an ionizer 160 and an
ionizer start-up unit 161. The other content of the third embodiment is the

same as the second embodiment.

The ionizer 160 is disposed inside the vehicle and is configured to
generate a large amount of hydroxyl free radicals, oxygen free radicals and
anions, etc. by partially ionizing the air flowing through the ionizer, and the
generated free radicals promote the chemical process of bad smell removal
and sterilization. Moreover, the generated anions can also be attached to
suspended particles in the air, which makes the suspended particles fall down

through self weight. Thereby, the suspended particles in the air are cleaned.

The ionizer start-up unit 161 is configured to start up the ionizer 160
when the running of the air purifying unit 110 cannot acquire a desired air
quality. Moreover, since the user can obtain the air quality inside and outside
the vehicle via the display unit 140, the user can start up or shut off the

ionizer 160 via the input unit 150 based on actual needs or personal will.
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In this embodiment, since the ionizer is used to assist the air purifying
unit to purify the air, the further air purifying effect can be achieved, and the

further user’s demands for the air quality inside the vehicle can be satisfied.

Fig. 4 is a block diagram showing a vehicle air conditioner device
according to the fourth embodiment of the present invention. The fourth
embodiment differs from the third embodiment in that the fourth embodiment
also comprises an ionizer shutoff unit 162. The other content of the fourth

embodiment is the same as the third embodiment.

The ionizer shutoff unit 162 is configured to shut off the ionizer 160
after the air quality inside the vehicle has reached the desired air quality for a
predetermined time period. Accordingly, this embodiment can automatically
control the operation of the ionizer by using the ionizer start-up unit 161 and
the ionizer shut-off unit 162. Moreover, the user can also manually control the
ionizer 160. For example, the ionizer start-up unit 161 and the ionizer shutoff
unit 162 can be shut off via the input unit 150. At this time, it is only possible
to control the starting up and shutting off of the ionizer 160 via the input unit
150.

In addition, although the above-mentioned embodiments evaluate the
air quality by using odor and particle content, the present invention is not
limited to this. For example, a harmful gas sensor can be provided inside or
outside the vehicle to acquire a more comprehensive air quality evaluation by

detecting harmful gas.

The above are merely preferred embodiments of the present invention,
which are used to describe the present invention rather than limit the present
invention. For the one skilled in the art, any modification, equivalent
replacement, improvement or the like within the spirit and principle of the
present invention should be included in the protection scope of the present

invention.
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CLAIMS
1. A vehicle air conditioner device, comprising:
an air purifying unit for regulating air quality inside the vehicle;

an inside air quality acquiring unit for acquiring air quality inside the

vehicle;

an outside air quality acquiring unit for acquiring air quality outside the

vehicle; and

a display unit for displaying information related to the acquired air
quality inside the vehicle and information related to the acquired air quality

outside the vehicle.

2. The vehicle air conditioner device according to claim 1, further
comprising an odor sensor for detecting odor inside the vehicle, wherein
the inside air quality acquiring unit evaluates the air quality inside the

vehicle based on the odor inside the vehicle, and

the display unit displays information related to the detected odor inside

the vehicle.

3. The vehicle air conditioner device according to claim 1, further
comprising a vehicle inside particle detector for detecting a particle content
inside the vehicle, wherein

the inside air quality acquiring unit evaluates the air quality inside the

vehicle based on the particle content inside the vehicle, and

the display unit displays information related to the detected particle

content inside the vehicle.

4. The vehicle air conditioner device according to claim 1, further
comprising a vehicle outside particle detector for detecting a particle content

outside the vehicle, wherein
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the outside air quality acquiring unit evaluates the air quality outside

the vehicle based on the particle content outside the vehicle, and

the display unit displays information related to the detected particle

content outside the vehicle.

5. The vehicle air conditioner device according to claim 1, wherein
the outside air quality acquiring unit acquires the air quality outside the

vehicle by communicating with the outside world.

6. The vehicle air conditioner device according to claim 5, wherein
the outside air quality acquiring unit communicates with the outside world via

a wireless network.

7. The vehicle air conditioner device according to claim 1, further

comprising:

an ionizer for purifying air inside the vehicle by partially ionizing the

air flowing through the ionizer; and

an ionizer start-up unit for starting up the ionizer when the running of

the air purifying unit cannot acquire a desired air quality.

8. The vehicle air conditioner device according to claim 7, further
comprising an ionizer shutoff unit for shutting off the ionizer after the air
quality inside the vehicle has reached the desired air quality for a

predetermined time period.

9. The vehicle air conditioner device according to claim 1, wherein
the display unit displays, in the form of a graph, the information related to the
air quality inside the vehicle and the information related to the air quality

outside the vehicle in contrast to each other.

10. The vehicle air conditioner device according to claim 1, further
comprising a fresh air extractor for transporting fresh air to the air purifying

unit.
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11.  The vehicle air conditioner device according to claim 10, wherein

the fresh air extractor is provided in a water tank of the vehicle.

10



WO 2014/089785

1/4

131

e

Vehicle outside particle detector

130

-~

——  Outside air quality acquiring unit

140

e

Display unit

120

-~

Inside air quality acquiring unit

PCT/CN2012/086461

110

121

e

Vehicle inside particle detector

122

-

Odor sensor

FIG. 1

Alr purifying unit




WO 2014/089785

2/4

131

e

Vehicle outside particle detector

130

-~

——  Outside air quality acquiring unit

140

e

Display unit

PCT/CN2012/086461

150

120

-~

Inside air quality acquiring unit

Input unit

110

121

e

Vehicle inside particle detector

122

-

Odor sensor

FIG. 2

Alr purifying unit




WO 2014/089785

3/4

131

e

Vehicle outside particle detector

130

-

——  Outside air quality acquiring unit

140

-

PCT/CN2012/086461

Display unit

120

e

Inside air quality acquiring unit

121

-

)50
Input unit
/110
Air purifying unit

Vehicle inside particle detector

122

e

Qdor sensor

Ionizer start-up unit

160

FIG. 3

Tonizer




WO 2014/089785

4/4

131

-

Vehicle outside particle detector

130

-~

——  Outside air quality acquiring unit

140

-

PCT/CN2012/086461

Display unit

120

-

Inside air quality acquiring unit

121

et

Vehicle inside particle detector

122

Vet

Qdor sensor

FIG 4

50
Input unit
/110
Air purifying unit

161

Ionizer start-up unit

160

Tonizer

162

Tonizer shutoff unit




International application No.

PCT/CN2012/086461

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

See the extra sheet
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)

IPC: B60OH, F24F.GOIN

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)

EPODOC,WPLCNPAT.CNTXT: vehicle, air, conditioner, purity, sensor, detector, odor

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E CN 102837580 A (TIANJIN BOXIN AUTO PARTS CO.,LTD.) 26 December 2012 1-4,10
(26.12.2012)  description, paragraph 0037 to paragraph 0051, figures 1 and 2

X CN 101256019 A (CHERY AUTOMOBILE CO., LTD.) 03 September 2008 (03.09.2008) 13-9

Y description, page 2, line 3 to page 8 line 9, figure 1 2,10,11

Y TP 2006-111182 A MATSUSHITA ELECTRIC WORKS LTD.) 27 April 2006 (27.04.2006) 2,10,11
abstact, figures 1 and 2

A CN 102529647 A (SHANGHAINAT. ENG. RES. CENT. NANOTECHNOLOGY) 1-11
04 July 2012(04.07.2012)  the whole document

X Further documents are listed in the continuation of Box C.

X 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” earlier 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 another
citation or other special reason (as specified)

“0” 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 cannot 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

16 August 2013 (16.08.2013)

Date of mailing of the international search report

19 Sep. 2013 (19.09.2013)

IName and mailing address of the ISA/CN

The State Intellectual Property Office, the PR.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
LI,Chun
Telephone No. (86-10)62413117

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/086461

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 102806825 A (HUIZHOU DESAY SV AUTOMOTIVE CO.,LTD.) 1-11
05 December 2012(05.12.2012)  the whole document
A CN 101015727 A (CHERY AUTOMOBILE CO., LTD.) 15 August 2007 (15.08.2007) 1-11
the whole document
JP9-309328 A (EQUOS RES. K.K.) 02 December 1997 (02.12.1997) the whole document 1-11
JPS61-9323 A (NIPPON DENSO CO.) 16 January 1986 (16.01.1986) the whole document 1-11

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




INTERNATTIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/086461
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 102837580 A 26.12.2012 None
CN 101256019 A 03.09.2008 None
JP2006-111182 A 27.04.2006 None
CN 102529647 A 04.07.2012 None
CN 102806825 A 05.12.2012 None
CN 101015727 A 15.08.2007 None
JP9-309328 A 02.12.1997 None
JP61-9323 A 16.01.1986 None

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/086461

A. CLASSIFICATION OF SUBJECT MATTER

B60H 3/06 (2006.01)i
B60H 1/24 (2006.01)i
F24F 11/00 (2006.01)i

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



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

