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fan is tumed into an operanng state and the second fan is
turned into a stopped state.

3 Claims, 7 Drawing Sheets

io

is

/6 ia 4ia44 '54936 /2 4IO;
2/

/5
27



U.S. Patent Feb. 21,2012 Sheet I of 7 US 8,118,087 B2

10

51a

13

21



U.S. Patent Feb. 21,2012 Sheet 2 of 7 US 8,118,087 B2



U.S. Patent Feb. 21,2012 Sheet 3 of 7 US 8,118,087 B2

77

74

57

55

55

14

58

55

56

56

55



U.S. Patent Feb. 21,2012 Sheet 4 of 7 US 8,118,087 B2

0
CO0
CL

3'dBSS3Hd

0
CO

cL'o

3HASS3dd



U.S. Patent Feb. 21,2012 Sheet 5 of 7 US 8,118,087 B2



U.S. Patent Feb. 21,2012 Sheet 6 of 7 US 8,118,087 B2

START FIG.6

RATURE Tw OF

ER OF ENGINE
STP1 MEASURE TEMPE

COOLING WAT

ST02 CLOSE SHUTTER

ST03

ST04

HEATING WHAT IS TH

HP AIR CON

E MODE OF

DITIONER?

INACl IVE

COOLING

ST12
CAUSE LEFT FAN TO

ROTATE IN NORMAL

DIRECTION;
STOP RIGHT FAN

ST05
NO

ST11

Tw)TI

STOP LEFT FAN;
STOP RIGHT FAN

ST13

OPEN SHUTTER

ST06 YES

STOP HP AIR

CONDITIONER

YES

ST14

STOP LEFT FAN;

STP7 CAUSE RIGHT FAN TO
ROTATE IN NORMAL

DIRECTION

CAUSE LEFT FAN TO

ROTATE IN NORMAL

DIRECTION;
CAUSE RIGHT FAN TO

ROTATE IN NORMAL

DIRECTION

ST08

CAUSE LEFT FAN TO

ROTATE IN NORMAL

DIRECTION;
CAUSE RIGHT FAN TO

ROTATE IN NORMAL

DIRECTION

—ST10

Tw(T2 NO
OPEN SHUTTER ST09

YES

END



U.S. Patent Feb. 21,2012 Sheet 7 of 7 US 8,118,087 B2

P3B 17B

15

103 104 105 107 108 100

101

102

FIG.S
(PRIOR ART1

106



US 8,118,087 B2

1

VEHIOI,F. AIR I:OtVIIITIOVIVC; DEVICE

FILiLD OF Tl IL Ibpv LiNTION

Tlm present invention relates to a imhicle air conditioning
device having a shutter„a heat exchanger. and left and nght
fmis for forcing air tluough the heat exchanger, wluch are
prot idcd in an engine compartment

BAOKOROI JND OF THE INVFNTION

An air conditioning device of this type is disclosed in, e.g..
Jupancsv. Patent Application I.aid-Open Publimitiou No
2003-170733 (JP 2003-170733 A). FIIJ. 8 harems f shows the
air cunditioning device disclosed JP 2003-170733 A

As shown in FKi. 8. the air conditioning device hm ut air
intake port 101, a shutter 102 for opening and closing the air
intake port 101. a shutter casu 103 that aLso functions as an air
channel. a heat exchanger 104, a radiator 105, first and second
fans 1(16, 107 that are disposed in parallel ivith regard to the sn

vndth direction of the vehicle, and an enyne 108. These
components are sequentially disposed ui an engine compart-
ment from a front part to a back part of the vehicle H)0.

W1ien the cabin is to be heated and the slut tter 102 is closed,
air is blown from the engine 108 by the first fan 106. and the"-'ir

is returned toward tire engute 108 from the hmit exch singer
104 by the second fan 107. v, hereby the air is circulated.

Tlm hrst fan 106 and the scccond I'an 107 rntate in mutually
opposite directions. Therefore, the pressure ditIerenne
increases between the left and right sides inside the shutter ""

case 103, mid air flow noise caused by the floiv of the air
nicreases. Additionally. the ur flow in the shutter ense 103
tends to get disnipted, the shutter 102 may vibrate due to
disruptions in the air flow, thus lear ing romn for improve-
lllelrt.

SUMlYLXRY OF TIIE INVENTION

It is therefore mi object &if the prcscnt im mitimi to provide
a vehicle air conditioning device that minimizes noise and nn

shutter vibration causixt by the air flow in the engine cimi-
partment.

Accordinn to tire presmit invention, tliere is provided an air
conditioning device fiir a vehicle, which comprises a slnit ter
case disposed in an engine compartment for housing an ns

engine of the vehicle and having in a fmnt port thereof a

shutter capable of opening and closing actions: a beat
exchanger disposed reanvard of the slnitter case: first and
second lima disposed rcanvard ol'hc heat exchanger sermlly
along a width of the velucle for Iorcing air tluough the heat n

exchanger: and a fan controller for controlling an operatiiill iif
the first and second fans, wherein the fan comrollcr, when
received a si mal shoiving that the shutter is closed. turns the
first fan into an operating state and the second fan into a

stopped state 3

lite fan conuoller of the air conditioning device executes
control to place tfm first fan in an operating state and thc
second I'an in a stopped state when n shutter closing signal is
received. At this time, the air in the engine compartment

passes through the second lmi thut is in a stopped state, passes ai
through the heat exchanger, passes through the shutter case.
ptuses again through thc heat exchanger. passes tluough the
first Ian tlmt is ui an operuun state, and tlovis toward tire

engine comparmient. The second fan is tints switched to a

stopped state is hen a shutter closing signal is received, and the r
pressure dilference uiside the slnuter case is therefnre
reduced If tire pressure difference is reduced, the air flov;

noise. inside tlm slnitter case can be reduced. I)isruptions do
not tend to occur in the air flow in the shutter case, and the

possibihty that disrupted air will come in contact vvith the
slnitter and cmise the shutter to vibrate cmi therefore be
reduccdt

Since the second fan is in a stopped state, a low pressure
difterence can be maintained between the area in front of the
second Ibn aod the area to tire rear of the fan, while the air
inside the migine wimp;utnmnt is guided timard the heat

exchanger. Therefore, air flow noise in the vicinity of the
second fan can be reduced to a greuter extent than in a case
v, bere the second lian is niade tn mtate in reverse.

Since one fan is in an opemting state, the noise generated

by the fmi can be reduced by substantially half; and air flow

noise, slnitter vibmuon. uid fan noise can be nunimized.
Prefi.rably. the migi ne comps rtnwnt has a high temperature

area created by lmat radiatccd from the engine and a low

temperature area the second fan positioned in the tugh tem-

perature arms is turned into a stopped or non-operatutg state
is hite thc lirst I'an post tioucxt in the low temperature area is

mrned inui an operating state when a cabin of the vehicle is
heated, and the heat exchan er comprises an external heat
exchanger of a heat-pump air conditioner, ivhich functions as
a hmit absorber.

Thus. air from high temperature areas passes tluough the
second fan, passes throutrrt the external heat exchanger,
passes through the shutter ease, passes again tluough the
external heat exclmnger, passes through the hrst fan, and
returns to tlm miginc mmipartmcnk When the cabin is 1(i bc
heated, the hot air is cmised to pass through ihe external heat
exchanger. v;tuch functions as a heat absorber. As a result, the
anxiunt of lmat absorbed by thc cxtcnial heat cxclumy:r can
be increased. and the heatuig performance can be elfectively
increased.

Desirably. v'lmn water Iior cooling ihc cn ine reaches or
exceeds a predetermined temperature. the first lan positioned
in a high temperature area in the engine compmtnwnt created

by hmit radiated from the cnguic is tumcxt mto an operating
state while the second fan positioned in a low temperanire
area in tlm engine compartnwm is tunied into a stopped or
non-operatuig state, and the heat exchanger compnses a

mdiator of the engine.
Because, 'wticll tile tcllipelutulc of tlic cooling water has

reached or exceeded a predetemiined temperanire. the first
fan, which is disposed in the high temperature area of the
enyne compartment, is operated, utd the second fan. is luch is
disposed in the low temperature mea of the engine compart-
ment. is stopped. uir I'rom the low tempenuurc area cum be
guided into the shutter case by the second fan.

The air t'rom the lov. tempemture area passes tluough the
second fan mid the radiator, is guidcxt into the shutter case,

p us sea tlu ough the slnitter case, passes once again thmugh the
mdiator, passes through thc first fan, and returns tn the engine
compartmeiit Specilimifly. ihe air from the low temperature
area passes through the radiator, is guided into the shutter
case, passes once again through the railiator. and rctums to the
engine room

When the mmperature of thc cooling water reaches or
exceeds a prcdetemiined temperatum, thc air from thc low

temperature area in the engine compartment is yiided to the
slnitter case. and is caused to pass through the radiator A
suitable amount of heat can accordingly be dissipated via the
radiator. 'Hie radiator suitably releases the heat, and the tem-

pcmture ofthe cooling water can bc readily kept in an optimal
temperature region that is equal to or greater than the prede-
termined temperature.
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'l1ius, since the temperature of the cooling water can be
readily kept in mi optimal temperature region, thc amount of
fuel consumed by the en inc can be mininuzed. and fuel costs
can be reduced. The heating performance of tbe heater core,
111 ivlili:Il flic ciiiiliiig water Is Uscxf, villi fic stablf1/ndt

BRIL1: DLiSCRlPTION Ol'TIIL'RAWINGS

C/ertain preferred embodiments of the present invmition
will be described in detail below, by way of example only.
with reference to the accompanying drawutgs, in isluch:

FI(i. I is a schematic view illustmting a vehicle air condi-
tioning device according to a first embodinwnt of the present
lllvsirt1oil:

FIG 2 is a perspccuve view shoising n shutter, a abutter
crisis a lieiit excllaligel; (111(t aii eiigllle shown ui FI(i I,

FKIS 3A mid 3B illustrate the shutter being opened and
closed:

FIGS 4A tiuougt 4D are views illustraniig a comparison „,
bctwccn thc air tlow during heating and prcssure distribution
at several points in the first embodiment and the prior an;

Fl(IS. 5A and 5B are schematic view s showing the air flow
when the temperature of the cooluig ivater is w itlun a prede-
termincxt temperature mnge, and when the temperature has "

increased to or exceccded a predetennincd tmnperature;
I'IG. 6 is a tloivclmrt ofcontrol the air conditionuig device

according to tlm first embodinient,
FIG. 7 is a schematic vieu shoiving an nir coiiditioiung

device accordin to a second embodiment of the present ""

ilivl:Ill loll: allil
I'ICi. 8 is a schematw. viev showing a conventional ur

conditioning device.

DFS('Rfpl ION OF THF. PRI.FI.'RRL'D

riMBODIMFNTS

Rcfcrring to I'ICiS I through 6, discussion v, ill be made as
fo un air conditimiing device accordin to a lirst mnbodunent
of the present invention. st I

As shown in FIG 1. a vehicle 10 lms a cabin 10a and an

engine compartment 12. The engine compartment 12 is posi-
tioned in a front part of the vehicle 10. A slnitter 14 opens and
closes an air inlet 13. A heat cxcluinger 15 is disposed rear-
ward of the shutter 14. The heat exchanger 15 comprises an s.

external

heat exchanger 16 and a radiator 18. A shutter case 17
is disposed betiveen the shutter 14 and the external beat
exchanger 16. and air is caused to pass tluou h the shutter
cause The radiator 18 is disposed rearward of the shutter case
17. and cools the cooluig waterofan engine 11.A left first fan o

21 mid a right second fmi 22 are disposed reanvnrd of the
rndiauir 18 so ns to be parallel uifh regard io tbe ividth
directionofthevelucle. Theenguie11isdisposedreanvurdof
the lcl't and ri ht fans 21. 22 Specifically, the bent exchanger
15 is disposed between the slnuter 14 and the fans 21. 22 s

These devices are accommodated in the engine compartment
12

The first fan aud the second fan have a function for forcutg
air through the heat exchanger 15.

An exhausi mani l'old 23, which is a heat emitting part of the ai
engine 11, is positioned rearward of the right fan 22. In the
present embodinwnt, a high temperature nrea I-:k crmited by
heat radiated from the engine 11 is positioned reanvard of tire

right fan 22. A low temperature area Et is positioned rearward
of the left fan 21 6

The external heat exchanger 16 is one of the constituent
elements of a heat-pump air conditioner 26. 1 he external heat

exchanger 16 functions ns a lmst absorber during lmating and
as a heat emitter during cooling.

The heat-pump air conditioner 26 has nn internal unit 27

that communicafes with ihe aibin 10a The intenuil imif 27
has a frame 31, a cabin Ifim 32 fliat is disposist in tlm opcnmg
of the fmme 21. and tliat dmv,s air into the cabin 10a; mi

uiternal heat exchanger 33 that is disposed rcaru ard of the
cabin fim 32: a banter ciire 34 that is used I'or heatmg and fluii

is disposed rcanvard of the internal heat exchmiger 33, and nn

air mix damper 35 tlmst is disposed fonvard of the heater core
34. and that regulates the amoiuit of the air tlmt passes tluouJt
tile lif.'uter ccrc 34

A refrigerant pipe 36 is connected between the external
heat exclianger 16 and the internal iieat exchanger 33 so as to

circulate a refri erect. A compressor 37, an accumulator 38,
a I'our-v ay valve 39. and valves 41a, 41/s thni can adjust the
tlow rotc are disposed nlong thc pipe 36

In the cooling system of the engine 11. an outer I acket 42 of
the en ine 11 and the raduitor 18 are connected by a ~ster
pipe 44 A water pump 45 md a themmstat 46 are disposed
along the vvater pipe 44. 1he water pipe 44 is providixt so as
to circulate v;ster betv, een the outer jacket 42 and the heater
core 34. Reference numeral 43 indicates a b)7tass ivater pipe.

The lef't and right I'ans 21, 22 are conucctcxt to a I'an con-
troller 47 fiir controlling thc operating stnte nnd stopped state
of the fans. A shutter controller 48 controls the shutter 14 so

as to be ui mi open state to atloiv exterior air to be uitroduced,
or ui a closed state to block the flow of cxtenor air

In tlm drawings, refi:rmice nunmrals 51a, 51', and 5lr
indicate dnvers; 52 indicates an intake manifold; and 53

uidicates a ivater valve.
FICi. 2 shows tlm engine 11. shutter 14, bait cxclmnger 15,

and the left and riglit fans 21, 22 shown in Fl(1 I.
The shutter 14 comprises a plurality of openable and clo-

seable louver boards 54. The shutter 14 is supported by the
shutter ense 17 The bent exchanger 15 is disposed rcnrward
of thc shutter case Wlmn the plumslity of louver boards 54 is

in an opened state, air passes tluough the sluitter case 17. The
lefl and nght I'ans 21, 22 are disposed rearward of the heat

excbangcr 15

As shovvn in I'IGS. 3A and B, the sluitter 14 is supported by
the slnittcr case 17, which surrounds tlm periphery of the
shutter 14. The slnitter 14 is opened and closed by shutter
opening/closing mechanisms 55. 55.

As shown ui I'IG. 3A. the shutter openuig/closing mecha-
nisms 55. 55 comprise cylinder units 56, 56 that are provided
to thc imhicle, and ann members 57, 57 ifuit are connectcxt to

rods 5 6r. 56/ of the cyl uider uiuts 56. 56. and that move in the
vertical direction. The ann members 37, 57 are connected to
each of tlm kiuver boards 54 via board supp&irt shafls 58 Thc
arm members 57. 57 move downward due to the retraction of
the rods 56r, 56r of the cylinder units 56, 56, and the louver
boards 54 rotate around the board support slmfts 58, nnd an
open state is achieved

In FICi 3B. when thc rods 56r, 56r of tlm cylinder units 56,
56 adv uice, the arni members 57. 57 move upiv ard. the louver
boards 54 rotate around the board support shafts 58. and a

closed state is achieved.
I'he movement of the air flow in the engine compartment

will be describcil below tv ith refi renee to FICI. 4A through D.
I'IG. 4C shows the pressure distribution in the engine com-
painnent in the air conditioning device of the first embodi-
ment shown in Fl(i. 4A. Fl(i. 4I) slmu s the prcssure distri-
bution in the engine compartment according to the poor art
shown in FIG. 4B. In FIGS. 4('nd D, the horizontal axis
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5
shows points in the engine compartment, tlw vertical axis
sholvs the pressure, and the dashhxt line shows the atmo-

sphenc pressure.
In FKi 4A, lvben the lan conirofler 47 (FICr 1) receives a

signal indicating tluu the abutter 14 is closed from thc slnltler
controller 48 (FIG. I), the fan controller carries out a control
procedure so that the lett fan 21 is switched to an operatulg
stale (normal rotation) and the ngbl fan 22 is switched to a

stopped slate

At tlus time, the air inside the engine compartment 12

passes thmugh the nght fan 22, wtuch is in a stopped state. the
heat cxclmnger 15, mid lbc shutter case 17: subsequently

passes again through the heat exchanger 15 and the lefl fan 21.
which is in an operating state: and is then guided into the
ungula colllptlrtnlent.

FICI 4B shows a state in which Ihe left fan 21 is cmlsed ui

rotate in tlw normal direction and the right fan 22 is caused to

rotate in reverse. The air generated from the engine I I I I in the
engule compartment 12 passes through the nght fan 22 tlmt is

rotating in reverse. the heat exch ulger 15, and the shutter case
17; subsequently passes again tluough the heat exchanger 15

and the left fwl 21 that is rotatulg ul the normal direction; and
is then gmded to the engine conlpartment 1Z.

When a comparison is made between FICi 4C and I'l(i. 4D,
the pressure ddferences be»veen point B and point C are Pct
and Pd1, respectively, and these values have the relationslflp
Pc 1&Pd1. The pressure differences between point D and pcuu
L're Pc2 and Pd2, and these values lwve the relationship
Pc2&Pd2.

In lhe first emboduuent, since the nght

firn

22 ls stopphxk
the pressure ditference between point B and point C ln the
shutter culm 17 is lower than thc prcssure di ITI rwicc shown in
the poor art, and Pcl&Pdl. If the pressure diflerence
dcccrcascs. the air flow noise in the slnitter case 17 will
dix:reuse. Dissmptions in the dir flov u ill twxl not to occur in
flle slnitter case 17, therefore, the hkelihood ol the air tlow
hitting the slmtter 14 nnd the shutter 14 vibmting is red»chat

In the lirst clnbodiment, the pressure dilTerence bciwecn
the areas rearward (point B) and fonvard (point D) of the nght
fan 22 is lower than the pressure differcncc shown in the prior
art. and Pc2&Pd2. If the pressure dnference decreases. it will
be possible for the air in the wigine compartment 12 to be
guided into tlm heat exchanger 15 with minimal restriction
Therefore, the air tlow noise in the vicinity of the riJtt fan 22
can be reduced considerably more than in a case where the
n hl fan 22 ls made lo mlate ul reverse

In the first embodiment, one of the tv. o fans 21, 2Z rotates.
and the noise generated Itom the fhns 21. 22 ul the prior art
can therefore be red»owl by substantially half. Thereliire, in
the engine compartment 12, air flow noise, shutter vibration,
anti fan noisc Iuitl bc nnnnutxeli

The rotation of the nght fan 22 disposed in the lu h tem-
perature area Fk (FICI I) in tlm cnginc conlparlnlent 12 is

stopped. and the left fan 21 disposed in the low temperature
area I'it (FI(i. I) in the engine compartment 12 is caused to
rotate.. Therclilre, thc air in tlw high temperature arcs Fk
passes thmugh the external heat exchanger 16 (FTCr I) and
the slnltter case 17 from the right fmi 22.

Thc air lfrdl luis passed through the shutter case 17 agnin

passes through the

external

heat exchanger 16, passes ttu ough
the lel'I fan 21, nnd is returned to the en»inc compwtment 12

Thus, the hot air ls caused to pass through the external heat
exchanger 16, which functions as a heat absorber when the
cabin 10a is to bc Iwstcd, whereby the amount of heat that is
absorbed by the external heat exchanger 16 can be increased.
If the mnount ofheat absorbed by the

external

heat exchanger

16 is incrctlshxt, the heating perfbrnuince in the cnbin 10a
(ITG. I) will be eiTectively impmved.

FICIS. 5A and 5B show the operation of the shutter 14 and
tlm flns 21, 22 when tlm temperature (T».) of the cooling

I water is witlun a predetermined temperature range and when
the temperature rises to a predetermined temperature or
greater

In the engule compartment 12. the n»JIt fan 22 is disposed
near tbe exhaust mm» Iioid 23 u herc the high twnperatwc arwi

»1 Bk is formwl and the left fan 21 ls disposed in the low

temperature area Lit.

In FIC). 5A, whwl the tcmperaturc (Tw) of tlm cooling
u.uter reaches or exceeds a predeternuned temperature (Tt),
the right I'an 22, which is disposed in tlw high temperature
area Fk ul the en ine comparunent 12, is operated, and the left
fan Zl, which is disposed in the lolv tempemmre L't in the
engine conlparlnlent 12, is kept in a stopped stale.

The air in the lou temperature Ft passes through the
stopped lefl fan 21. the radiator 18. and the slmtter case 17;

1» subsequently pnsscs again through the radiator 18 and thc
rivght fan 22: and is guided to the en»mne room 12.

When the tempemture of the cnnling u:ster reaches or
exceeds a predeternuned tempensture (Tl), the st»It ter 14 is
closed. the mr in the lou temperature area Et in the engine
compartment 12 is guided into tlw slnitter case 17. and caused
to pass tlu ough the radiator 18. I teat can therefore be suitably
dissipated by the radiator 18. Since the radiator 18 can suit-

ably dissipate heaL the temperature of the cooling lister can
be readily kept ln an optimal temperature region that is equal

1» to or»rester than n prcdctcn»inhst temperature
The temperature (Tu) ol'he cooling water can thus be

readily kept in the optimal temperature region: therefore, the
anxiunt of fuel cwlsumed by tlw engine 11 can be mulimi red,
and the fuel costs can be reduced. It is possible to stabihze the

"» heating perfimnance nf tlm heater core in which the cooling
wdtcl ls used.

In TIG. 5B. Ivhen the temperature (Tw) of the cooling water
rises fnlm Tl to a predetermined tmnperature CI'2) or higlmr,
tbc shutter 14 is opened. the left fml 21 and flw. ri gin lian 22 nrc

4» opemted. exterior air is drawn in, the exterior air is caused to
pass through the radiator 18, and tlm radiator is cooled

FICi. 6 shows the flow for controllulg the devices provided
to the engine companment according to the first embodiment.

In step (abbrcviatcd as ST below) 01, tlm tenlperatlue (Tu)
of the coohng water of the engine 11 is measured, and the
shutter 14 is closed by a command from the sluitter controller
48 (ST02)

In S103. the mode to winch the heat-pump air conditioner
26 ls set ls determined If'the mode is a heating mode, the lefl

u fan 21 is caused to rotate ul the normal direction and the right
fan 22 is stopped ui ST04.

In ST05. a decision is made ns to whether the temperature
(Tw) ofthecoohn water is a first settin value(TI). IfTu is
dctennincd to be Tl or greater, tlw heat pump-type (Hp) air

I conditioner 26 is stopphxt. As a result, heatmg by the heater
core 34 alone will be sufficient, and the heater core 34 can be
used to lwat thc cabin Tl is. c g.. dbont 70''.

In ST07, the left f ul 21 is slopped and the right lian 22 is
caused to rotate in flle normal direction.

so In ST08. d dcclSIO» IS nlddc its tO whcthLI'flC tL»lpCI»tUIL

(Tw) of the cooling water is below a second setting value(12).
If the temperature (Tw) ol'the cooling water has not it Ic lcd lcd

to the second settin value (T2), the process returns to the
stmt. If the temperature (Tu) of the coohng water has
increased to or cxchcoded the second setting value (T2), the
slultter 14 is opened (ST09). the left fan 21 and the nght fan 22
are caused to rotate in the normal direction (ST10), and exte-
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rior air is caused to pass through thc radiator 10. The tem-
perature (Tw) of the cooling 11 ster can thereby be cooled by
the radiator to a temperature below the second setting value
(TZ) TZ is, c.g, 95" O.

When the mode is the stopped mode ln ST03. a decision is
made in Sl'1l as to whether the temperamre (Tw) of the
coolulg v,ster has reached the lirst setting value (Tl) If Tu
has not reached Tt, the left fnn 21 and the rivet fan 22 are
suippcdt (sT12) Tbc tcmpmaturc (Tiv) ol'fie cooling water
cmi thereby be rapidly increased to Tl. The process proceeds
to ST07 when Tv; reaches TI or higher.

When the mode is a cooling mode in ST()3, then ul ST13
the shutter 14 is opened, the lefi and nght fans 21, 22 are
caused to rotate in the normal directiim (ST)4), exmrior air is

mi us cd to pass t trough tlm external heal exch mger 16, and the
process proceeds to ST03. As a result, the amount of heat

dissipated by the cxtcrnal heat exchanger 16. which functions
as a heat enuuer. c ul bc ulcreased: and the mailing perfor-
mance can be improved.

Ftfi 7 shoes an nir conditioning device according to a

second embodiment. A main difference thereof with respect
to the first embodiment is that the cylinders of the engine I IB
are aminged ln the same direction as the longitudulal direc-
tion of the vehicle.

As with tlm first embodiment, tbc right fan 22 is disposed in
an area nmir ml exhaust maiufold 23B. wtuch is the turb
temperature area Bk ln the engine compartment IZ; the left
lan 21 is dispose in an area near ml nltake nu(nifotd SZB.

wluch is the low temperature area Bt; the left fan 21 is placed
in an operating stnte. nnd the right fan 22 is placid in a stopped
s ttuc.

Only the left fan 21 is operated, whereby the pressure
difli:rcncc in the slmttcr curn 17 can be reduced, and thc mr
tlou noise lathe shutter case c ul be reduced The hkellhood
of thc shutter 14 vibrating is lovv.

Siimc the pres sure differcncc between thc mt crior and cxic-
rtor sides of right fan 22 is low„ the air tlou noise near the nght
fan 22 can be reduced.
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Obviously, various minor cluinges and nioditications ofthe
present invention are possible ln bght of the above teaching.
tt is therefore to be understood that within the scope of the
appended claims thc invention may be practicixt otherwise
than as specifically described.

What is claimed is:

1. An Ilu'onthtlolung dcvicc for II vchlclc, conlpl1sulg
a shutter case disposed in an engule compartment for hous-

ing an engine ol'hc vehicle tmd hating ui a )bout pmt
thereof a sluitter capable of op clung and closing actions „

a heat exchanger disposed reartvard of the slnitter case;
tirst and second fans disposed rmiruard of the heat

exchanger sertally along a width of the velucle for forc-
ing air through the heat exchanger: nnd

a lian controller for controlling an operation ol'he tirst and
second fans.

wherein tlm fan controller, when received a signal sluiwing
tluit the shutter ls closed, turns the first fan ulto an oper-
ating state and the second fan into a stopped state.

2 The air conditioning device of clnim 1, wherein thc
engine compartment lms a tuft tempemture area created by
heat radiated from the engine and a low temperanirc area, the
second f ui disposed in the lugh temperature area is turned
into a stopped state wlule the first fan positioned ln the lou
temperature area is mrned into an operating state when a

cabin of the velucle is heated. mid the heat exclmn er com-

prises an external heat exchanger of a heat-pump air condi-
tioner which fllnctioils as II heat tibsorbii'.

3. The air conditioning device of claim 1, wherein, when
cooling water tiir mulling tlm cng)ne reaches or exceeds a

predetermined temperature. the first fan posiuoned in a high
temperature area in the engine compartment created by heat
md(ated from thc cn inc is aimed into ml OpCrating statC

u hie the second tan positioned ui a lou temperature uea ln
the engine compartment is turned into a stopped state, mid the
heat exchanger mnuprises a radiator of thc engiiw.
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