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(57) ABSTRACT

In a vchiclc air conclitioner, a tcmpcrature sensor is disposed
on a lank of. an evaporator to contact the tank. In addinon,
(he temperature senvo&r is disposed at a Lank posiuon sepa-
rated from a refrigerant inlet and a refri erant outlet
Accordingly, a downstream space of the evaporator can be
ctfcctivcly used, and thc size of thc air conditioner can bc
rccluccd while thc tempcraturc of thc evaporator can bc
accurately dctectcd using thc tcmperaturc sensor.
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VEHICLE AIR CONDITIONER WITH
ARRANGEMENT OF TEMPERATURE

DETLCTOR

CROSS REFERENCE TO RELATED
APPLICATION

This application is based on Iapancsc Patent Application
No 2001-260165 filed on Aug. 29, 2001, thc disclosure of
which is incorporated herein by reference.

I'IL)I.D Ol'I1IL'NVI.'N l1ON

The present invention relates to an arrangement of a
temperature detector of an evaporator in a vehicle air con-
ditioner. Thc present invention is suitably applied to a
vchiclc air conditioner havin a cold stum e unit cooled by
an evaporator.

BACKGROUND OF THE INVENTION

In a vehicle air conditioner 100 shoivn in FIG. 9, a
temperature sensor 104 is disposed for detechng a tempera-
ture relative to an evaporator 103 disposed in an air condi-
tioning case 102, and a compressor or an air temperature to
be blown into a passenger compartment is controlled using
thc tcmpcraturc detected by thc temperature sensor 104.
Further, a cold stom c unit 105 is disposed at a doivnstrcam
air sirlc of thc evaporator 103 to bc cooled by air from thc
evaporator 103, anil an air mixing door 107 is disposed
between the cold storage unit IU5 aml a heater core IU6.
Generally, the temperature sensor 104 made of a thermistor
is attached to a downstream air side surface of a core portion
of thc evaporator 103, such that a detecting portion of the
tcmpcraturc sensor 104 is separated from thc downstream air
side surface of thc core portion for accurately detecting the
air temperature Irom Ihe evaporator IU3. However, because.
the temperature sensor 104 is disposed to be separated from
the downstream air side surface of the core portion, a
downstream air side of the evaporator 103 cannot be effe-
ctivel used. Accordingly, a distance l&ctwccn the evaporator
103 and thc cold storage tank 105 becomes ion er, and thc
size of thc air conditioner becomes larger.

SUMMARY OF THE INVENTION

In view of the above-ilescnbed problems, it is an oh)eel of
the present invention to provide a vehicle air conditioner
having a temperature deleclor elTectively rielecling tempera-
ture of an evaporator, ivhich can be formed into a small size

According to the present invention, in a vehicle air
conditioner having an evaporator for cooling air passing
thcrcthrough, a temperature detector for detecting tempera-
ture of thc evaporator is disposed to contact a tank of thc
evaporator. Therefore, a downstream air sale space of. a core
poruon of the evaporator can be elTeclively used, and Ihe
size of the air conditioner can be made smaller further,
because the temperature detector contacts the tank of the
evaporator, the temperature detected by the temperature
dctcctor has a high relationship with thc air temperature
blown from thc evaporator.

Prcfcrably, thc evaporator is disposed in thc air condi-
tioning case lo approximately cross an entire air passage in
cross-section, aml the temperature detector is disposed
between the tank of the evaporator and the air conditioning
case Therefore, the doivnstream air side space of the evapo-
rator can bc morc effectively used.

More preferably, the tank is arranged at an upper side of
the core portion, and the temperature detector is disposed on

an upper surface of ihe tank portion. Therefore, it can
prevent the temperature detector from being covered hy
condensed ivater generated on the core portion of the
evaporator with a simple attachment structure. Accordingly,
thc tempcraturc detector can accurately detect thc tempcra-
turc rclativc to thc air teniperaturc blown from thc cvapo-
raloi;

I'urther, the temperature detector is disposed on an inter-
mediate tank portion that is the other tank pnrtion of the

'" tank, except for first anil second tank portions connccterl to
a refri crant inlet and a rcfri crant outkt. Altcrnatcly, thc
temperature detector is disposed on the tank at a posiuon
separated from the refrigerant inlet anil the refrigerant outlet
at least by a predetermined dishince. Therefore, ihe tem-
perature detector can stably detect the temperature of the
evaporator.

When the air conditioner has a cold stora c unit that is
disposed at a downstream air side of. the evaporator to be
cooled by Ihe evaporator, a clearance between the evapora-

c tor and the cold store e unit can be made smaller, and the
size of the air conditioner can be effectivel reduced

BRIEF DESCRIPTION OF THE DRAWINGS

zs Other objects, leatures anil advantages of the present
invention will become more apparent from the following
detailed deaenpiion made with reference lo ihe accompany-
ing drawings, in ivhich

FIG. I is a schematic dia ram showmg an air conditioning
so device havin a cold storage unit, accordin to a first

embodiment of. Ihe present invenhon;
11G. 2 is a cross-sectional view taken along line H II in

I'l(i I, shoivin an attachment state of a temperature sensor
(tcmpcraturc dctcctor) accordin to thc first embodiment;

FIG. 3 is a aehemahc perspective view showing a lour-
division type evaporator accorthng to the Iirst embodiment,

I'IG. 4 is a graph for estimating a temperature difference
(AT) bctivcen an air tcmpcrature (Tc) immcdiatcly after

so passing through thc evaporator anil a tcmpnaturc (Tt) of a
lank of Ihe evaporator, accorthng io the lirsl embodiment,

I'IG. 5 is a schematic perspective view showing a six-
division type evaporator, according In a second emborhment
of thc prcscnt invention;

&S FIG. 6 is a schematic perspective view showing a two-
division type evaporator, according to a third embodiment of
the present invention;

FIG. 7 is a schematic dia ram showmg an air conditioning
device accorrlin to a fourth cmborliment of thc prcscnt
invention,

11G. 0 is a schematic diagram shoiving an air conditioning
device accordin to a fifth embodiment of the present
invention; and

FIG. 9 is a schemahc diagram showing an air condiuonin ~

device having a cold-storage unit in a vehicle air comhtioner
of. a related arl.

1)ETAII.LII IIL'SCRIP'I'ION Ol) Tl IL
PRLI'ERRLII L)MI3013IMI'NTS

i I)

A first cmborlimcnt of the present invention will be now
describcrl with refercncc to FIGS. IA. A ventilation system
of a vehicle air conditioner includes an air conrlihoning
device I R)r controlling an air comhtioning state to be blown

ss into a passenger comparlmeni, and a blower uml for blowing
air in the air conditioning device I The air conditioning
device I is disposed in the passenger compartment under a



dashboard at an approximate center in a vehicle width
directinn (vehicle right-left direction), and the blower unit is
disposed to l&e off'set from the air conditioning device I to a
front-passenger*s seat side. The blower unit includes an
inside'outsitlc air switching box for sclectivciy introducing
inside air (i.c., air inside the passenger compartment) or
outside air (i.e, air outsule Ihe passenger compartment), anil
a blower for blov:ing air introduced from Ihe inside/ours)de
air switching box

Thc air conditioning device 1 includes an evaporator 3
(i.c, cooling heat cxchan cr) for cooling air, and a hcatcr
core 6 (i.e., heating heat exchanger) for heating air, which
are disposed in an air conditioning case 2 defining an air
passage. The air conditioning case 2 is made of a resin such
as polypropylene, having a predetermined elasticity and a
sutficient strength In this embodiment, the air conditinning
case 2 is thvidcd into plural division case parts, and the
plural division case parts arc integrally connected by fas-
tening member such as metal spring clips anti screws after
the heat exchangers 3, 6 anti the other members such as
doors are disposed, to construct the air comhtiomng device.
I

Thc air conditioning device I is niountcd on thc vehicle
to bc arrangctl as shown in FIG. 1 in a vehicle front-rear
directton aml a vehicle up-ilov:n direction. The blower unit
is dtsposed so that air is blown into an air inlet portion at a
most front side position in the air conditioning case 2.

The evaporator 3 is disposed in the air conditioning case
2 at a positinn immediately after the air inlet portion 'I'he

evaporator 3 is disposed vertically in thc air conditioning
case 2 to cross an entire sectional area of thc air passage in
the air conditioning case 2, such that a wall thief ness of Ihe
evaporator 3 is thin in the vehicle front-rear direction when
the air conditioning device 1 is mounted on Ihe vehicle.
'I'herefore, air blown from the blnwer tlows into a front
surface of the evapnrator 3 extending in the vehicle up-down
direction. Thc evaporator 3 cools air passing thcrethrough by
absorbin evaporation latent heat of rcfri orant in a rcfri-
crant cycle from air.

A cold storage unit 5 for storing cold is disposetf in the air
comhtiomng case 2 at a downstream air side of Ihe evapo-
rator 3 The cold storage unit 5 includes a plurality of
laminated tubes each of which is formed by bonding two
thin heat-transmitting plates to have therein a sealed space
Thc plurality of laminated tubes arc l&ondcd by a brazing
material or thc like to form thc cold storage unit 5. A cold
storage material such as parafiin ts lilled within the tubes of.

the col)i storage unit 5.

The heater core 6 is disposed at a tfownstream air side
(vehicle rear side) of the evapnrator 3 and the cold storage
unit 5 tn have a predetermined distance bet&veen the cold
storage unit 5 and thc heater core 6, such that air after
passing through the evaporator 3 passes through the heater
core 6 Thc heater core 6 heats air passing thercthrou h
using high-temperature hot water (i.e., engine-cooling
water) flowing therein as a heating source.

The heater core 6 w disposed in the air conditioning case.
2 at a trover sirle pnsition, so that a cool air bypass passage
0, through which cool air from the evaporator 3 and the cold
storage unit 5 bypasses thc heater core 6, is formed above thc
hcatcr core 6 in thc air conditioning case 2. An air mixing
door 7 is disposerf between Ihe cold storage unit 5 aml Ihe
heater core 6 to adfust a rauo between an air amount passing
through the heater core 6 anti an air amount passing throu h
the cool air bypass passage while bypassing the heat cnre 6
'I'herefore, the temperature of air to be bloivn intn the

passenger compartment can be controlled to a desired tem-
perature In this embodiment, the air mixing door 7 is
formed into a flat plate, for example

The air mixing door 7 is connected integrally with a
rotation shaft disposetl horizontally to bc roratablc with thc
rotation shaft in thc vehicle up-doivn direction. In thc first
embodiment, by adlusung the air flow ratio using the air
mixing door 7, the temperature of air blown into the pas-
senger compartment can be adjusted. The rotauon shaft of
the air mixing door 7 is rotatably held in the air conditioning
case 2, and one end of the rotation shaft protrudes from the
air conditionin case 2 to an outside. The rotation shaft of
the air mixin door 7 is connected to an actuator mechanism
usin a servomotor or a nianual operation mechanism,
through a link mechanism, vo) that a rotauon posiuon of the
air mixing door 7 is adjusted by the actuator mechanism or
the manual operation mechanism

A wali surface extending in the up-doivn direction is
formed integrally ivith the air conditioning case 2 at a

zo downstream air side position of thc hcatcr core 6 to have a
predctcrminetl distance between the hcatcr core 6 and thc
wall surface. Therefore, a warm air passage 9 through which
warm rur from the heater core 6 passes upwardly is delined
by the wall surface. In the air comliuoning case 2, warm air
from the warm air passa e 9 and cool air from the cool air
bypass passage 0 are mixed in an air mixing portion 10 so
that conditioned air having a prctlctcrminctl tcmpcrature can
bc obtainctl.

A defroster opening 11 is opcncd in the air conditioning
I)

case Z on an upper side of the cool air bypass passa c 5 and
Ihe air mixing portion 10, at a vehicle front side posiuon. A
foot opening 15 is opened in the air conditioning case 2 at
a vehicle rear side of the air mixing portion 10, and a face
opening is opened in thc air conditioning case 2 bctwccn thc
defroster opcnin ll and the foot opening 15

The tlcfroster opening 11 is provided so that conditioncrl
air from the air mixing portion 10 flows into the defroster
opening 11. The defroster opemng 11 is connected to a
defroster air ouflet opened into Ihe passenger compartment,
through a defroster duct positioned at a vehicle front upper
side of the air conditionin case 2 Accordingly, contlitioned
air can be blown toward an inner surface of a front wind-
shield from thc defroster air outlet.

As shown in FIG. I, thc dcfrostcr opcnin ll is opened
and closed by a defroster door IZ formed into a plate like
The defroster door 1Z is disposed at an upstream air side of
the defroster opening 11 to be rotatably held in the air
conditioning case 2 on an upper surface of the air condi-

so tioning case 2, disposed approximately horizontally
The face opcnin 13 is providctl on thc upper surface of

thc air contlitionin case 2 at a vehicle rear sirlc from thc
defroster opening 11. Thc face opening 13 is conncctcrl to
face air ouflets provided at an upper side in the dashboard
Ihrough a face duct, so that comhtionetl air is blown toward
the head side (i.e, upper side) of a passenger in the passen-
ger compartment from the face air outlets The face opening
13 is opcncd and closctl by a face tloor 14 formed into a plate
like. Thc face door 14 is disposed at an upstream air sirlc of

0) the face opening 11 to bc rotatably held in thc air condi-
tioning case 2 on an upper surface of the air condiuonin ~

cast: 2.
The foot opemn ~ 15 is provided on the upper surface of

Ihe air conditiomng case Z, at a vehicle rear side from the
ss face opemng 9. The foot opening 15 is connecteil Io face air

outlets provided at a leaver side in the dashboard throu h a
face duct, so that conditioned air is blown toward the foot



stele (t.e., lower sale) of Ihe passenger in the passenger
compartment from the foot air outlets. I'he foot opening 15
is opened and closed by a font donr 16 formed into a plate
like. 'I'he fnot door 16 is dispnsed at an upstream air side of
thc foot opening 15 to bc rotatably held in the air condi-
tioning case 2 on an upper surface of the air cnnditioning
case 2.

The ciefroster door 12, Ihe lace door 14 aml the foot door
16 construct a mode switching member for switching an air
outlet mode I'he defroster door 12, the face door 14 and the
foot door 16 are connected tn an actuator mechanism using
a servomotor or a manual operation mechanism, through a
link mechanism, so that thc doors 12, 14, 16 arc operatively
linked with thc actuator mechanism nr the manual operation
mechanism.

As shown in FIGS. 1 anil 2, a temperature sensor 4 made.
of a thermistor is attached to an upper surface portion of the
evaporator 3 within the air conditioning case 2 to detect the
temperature nf the evaporator 3. The temperature sensor 4
can bc used as a tcmpcraturc detector for detecting thc
tcmpcraturc rclativc to an air temperature flowin front thc
evaporator 3.

Specifically, a sensor inseruon hole 2n is provided
between the upper surface of. the air conciitioning case 2 anci
a top surface of an upper tank 35 of the evaporator 3, and a
sensor clamp 17 is attached to the air conditioning case 2 to
bc inscrtccl into thc sensor insertion hole 2n. Thc sensor
clamp 17 is formccl by a plate spring, for example, so that the
tcmpcraturc sensor 4 press-contacts the cvapnrator 3 by a
shght pressing force of. the sensor clamp 17. That is, Ihe.

temperature sensor 4 is inserted between the sensor clamp
17 and the evaporatnr 3 by a small pressing fnrce of the
sensor clip 17, and is held therehetween to contact the outer
surface of thc tank 35 of thc evapnrator 3.

Next, operation of thc air conditioning device 1 will bc
now dcscribcd. Thc cold storage unit 5 is cooled by air
flowing from Ihe evaporator 3 to be cold-stored. Cool air
passing through Ihe cool air bypass passage 8 and warm air
from the warm air passage 9 are mixed in the air mixing
portion IO based nn the operation position of the air mixing
door 7 so that cnnditioned air having a predetermined
tcmpcraturc can bc obtained. Thereafter, conditinncd air is
blown into thc passcngcr compartment toward a prcdcter-
minecl posihon based on Ihe opening patterns of. the
defroster door 12, Ihe face cloor 14 aml Ihe foot door 16.

That is, an air outlet mode such as a face mode, a foot
mode, a bi-level mnde and a defroster mode can he selected
liased on the opening patterns of the donrs 12, 14, 16 In the
face mode, cool air is mainly blown toward the upper side
in thc passcngcr compartment through thc face npcnin 13.
In thc foot moclc, warm air is mainly biown toward the lower
stele tn the passenger compartment through the foot opening
15. In the bi-level mode, air ts blown from both Ihe face
opening 13 and the font opening 15, simultaneously

The temperature of the evaporator 3 is detected by the
temperature sensor 4 that is disposed to contact the upper
tank 35 of thc evaporator 3, and thc operation of a coni-
prcssor of thc rcfngcrant cycle or thc air to be bloivn into the
passcngcr compartment can bc controlicd using the detected
evaporator temperature. When a vehicle engine used as a
dnving source of. the compressor is temporally sLopped
when the vehicle stops, the temperature of air tn he hinivn
into the passenger compartment is cooled hy the cold storage
unit 5.

Next, the structure of the evapnrator 3 according to the
first embndiment will lie nnw described. As shnivn in FIG

3, the evaporator 3 is a four-division type that is parhtioned
into Iwo parts in ihe air-flowing direction aml is partihoned
into tivo parts in the right-left direction (width direction)
Thc up-clovvn direction of the evaporator 3 positioned in
Fl(i 3 corresponds to the up-doivn direction of the evapo-
rator 3 disposed in the air conditioning case 2 shown in I IG
1. Atr blown by the blower unit passes through Ihe evapo-
rator 3 as shown by the arrow m FIG. 3. In the evaporator
3, air passing therethrough is heat exchanged with refngcr-
ant llowing therein.io

Thc evaporator 3 includes plural tubes 31—34 arran cd in
two lines in the air-flowing direction. Each of the tubes
31—34 is a flat tube having therein a refmgerant passage with
a flat sectional shape. The tubes 31—34 are almi arranged in
the ividth direction perpendicular to the air-fiowing direc-
tion I lere, the downstream air-side tubes 31, 32 construct a
refrigerant passage of a refrigerant inlet-side core, and the
upstream air-siclc tubes 33, 34 construct a rcfrigcrant pas-
sa e of a refrigerant outlet-side core.

Thc evaporator 3 includes the uppn tank 35 and a lower
tanks 36 which communicate with thc tubes 31—34. The
upper tank 35 has a refrigerant inlet 37 ancl a rcfri crant
outle(38. From the refrigerant inlet 37, low-temperature and
low-pressure refrigerant decompressed in a thermal expan-
sion valve (decompression unit) of the refngerant cycle
flows into the upper tank 35 of the evaporator 3 The
rcfri crant outlet 38 is conncctecl to a rcfrigcrant suction
pipe of thc compressor of thc refrignant cycle, so that gas
rcfri crant evaporated in the evaporator 3 returns to a
refngerant suction side of. Ihe compressor. In the first
embodiment, gir example, the refngerant inlet 37 and Ihe
refrigerant outlet 38 are provided at the same left side in the
upper tank 35 of the evaporator 3 As shown in I l(i. 3, the
rcfri erant inlet 37 communicatcs with a refrigerant inlet
tank portion A positioned at a left side of thc upper tank 35
on thc upstream rcfri crant passage, and thc rcfri crant
outle(38 communicates with a refrigerant outlet tank portion
E posihoned at the left side of: the upper lank 35 on the
downstream refri erant passage.

fo Tanl porhonsA—Eof the upper tank35 anci the lower tank
36 of. Ihe evaporator 3 are arrangeci in two lines in Ihe
air-floiving direction in accordance ivith the arrangement of
the tubes 31—34, for distrihutin refrigerant into or collect-
ing rcfri erant from thc tubes 31—34. That is, the inlet side

zs tank portions A, Bl, BZ and Cl arc positioned at the
downstrcani air side, ancl thc outlet siclc tank portions C2,
Dl, DZ, E are posihoned at Ihe upstream air side. Further,
Ihe Lank portions A, Cl, C2 and E of the upper tank 35 are
partitioned from each other, in the width direction

so Accordingly, in the refrigerant upstream side passage of
Ihe evaporator 3, one side ends (i.e., upper side ends in FIG.
3) of the tubes 31 communicate ivith the refrigerant inlet
tank portion A, and the other side ends (i.e, lower side ends
in FIG. 3) of thc tubes 31 communicate with thc tank portion
Bl. Siniilarly, one siCh ends (i.c., upper siclc ends in FIG. 3)
of. Ihe tubes 3Z communicate with Ihe Lank portion Cl, and
Ihe other side ends (i.e., lower sicie encis in FIG. 3) of: the
tubes 32 communicate with Ihe tank portion BZ. On the
other hand, in the doivnstream refngerant passage of the
evaporator 3, one side ends (i.e, upper side ends in I'IG 3)
of thc tubes 34 comniunicate with thc rcfrignant outkt tank
portion E, and thc other side ends (i.c., lower side ends in
FIG. 3) of the tubes 34 communicate with the Lank porhon
D2. Similarly, one side ends (i.e., upper side emls in FIG. 3)

ss of Ihe tubes 33 communicate with Ihe lank portion CZ, and
the other side ends (i e., loiver side ends in I l(l 3) of the
tubes 33 communicate with the tank portion Dl
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In addition, parhtion walls for partitioning arltacent iwo
tank portions m the air flnwing direction are disposed to
extend in an entire ividth dimension of the evaporatnr 3 That
is, the partitinn walls are provided betiveen the tank portions
A and E, bctwccn thc tank portions Cl and C2, bctwcen thc
tank portions Bl and B2, and bctwcen thc tank portions DI
and D2. In the lirst embodiment, plural holes are provided in
the partition wall between the lank portions Cl arnl C2 so
that the tank portions Cl and (:2 cnmmunicate with each
other in

Plural corrugated fins 39 arc disposed bctivccn adjacent
tubes 31—34 in each arrangemeni line, to be bonrlerl io flat
outer surfaces of. the tubes 31—34. In add)non, inner fins
formed into wave shapes can be disposed v:)thin ihe tubes
31—34 is

Next, operation of thc evaporator 3 according to thc first
cmboihmcnt ivill bc now described. Low-temperature and
low-pressure gas-I)quirt relngerani decompressed in ihe
expansion valve of. the relngerani cycle lirstly flows into ihe
tank portion A from the refrigerant inlet 37, and is diatrib- e

uted intn the plural tubes 31 to floivs downwardly through
the tubes 31. I'he refrigerant from the plural tubes 31 is
joined into thc tank portion BI, and flows from thc tank
portion Bl into thc tank portion B2. Thereafter, the rcfri-
erant is distributerl into the plural tubes 32 from ihe rani
portion B2, arnl passes through the plural tubes 32 upwardly.
I'he refrigerant from the tubes 32 flows into the tank portion
(:I from the tubes 32, and further tlows into the tank portion
(:2 through the holes provided in the partitinn avail Next, the
rcfn crant is ihstributcd from thc tank portion C2 into thc

I)

plural tubes 33, passes through thc plurai tul&es 33, and flows
into the tank pornon Dl. Then, the refrigerant flows from ihe
tank portion DI to ihe tanl portion D2, is disinbuterl into ihe
plural tubes 34 from the tank portinn D2, and passes through
the tubes 34 upwardly Thereafter, the refrigerant is joined
into the tank portion L', and is discharged to an outside nf the
evaporator 3 from the refri erant outlet 35.

On the other henri, air passes through clearances of. ihe
core portion of the evaporator 3 as shown by ihe arrow in
I IG. 3 The cnre pnrtion of the evaporator 3 is constructed
hy the tubes 31—34 and the corrugated fins 39. While
rcfngcrant passes the tubes 31—34, refrigerant absorbs heat
from air to be evaporated, so that air passing throu h the
evaporator 3 is cooled, and ihe passenger compartment is as
cooled by the air blown into the passenger compartment.

In the evapnrator 3 of the first embodiment, the refrigerant
upstream side passage having the refrigerant inlet 37 is
arranged at the downstream air side in thc air flowing
direction, anil the rcfrigcrant downstream side passage hav-
ing the refngerani outlet 35 is arrangerl at the upstream air
stile in the air flowing rlireciion. Further, each of ihe refrig-
erant upstream side passage having the refrigerant inlet 37
and the refrigerant downstream side passage having the
refrigerant outlet 35 is fnrmed into a meander passage
Accordingly, heat-ixchanging performance between rcfrig-
crant and air can bc effectively improved.

Next, the arrangement position of ihe iemperanire sensor
4 in the evaporator 3 will be now described. In the first
embodiment, the temperature sensor 4 is disposed on the
tank for rcrlucing a space bctwcen the evaporator 3 and thc
cold storage unit 5. Specifically, the temperature sensor 4 is
disposerl on the upper tank 35, in order io prevent cond enseil
water from covenng anni contacting the temperature sensor
4 Generally, cornlenserl water generated on the mre portion ss
of the evaporator 3 is collected to the loiver tank 36, and the
temperature sensor 4 is readily exposed hy the condensed

water when the temperature sense)r 4 is attached onto the
lower tank 36 If the temperature sensor 4 is exposed hy the
condensed ivater, the detected value of the temperature
sensor 4 is changed, and the temperature of the evaporator
3 cannot bc accmrately detccteil by thc tcmpcrature sensor 4.

In ihe first embodiment, because the temperature sensor 4
is disposed on the upper tank 35, ihe temperature sensor 4
can lie readily attached with a simple structure The upper
tank 35 of the evaporator 3 is composed of the four tank
portions A, CI, C2 and E. Accorilingly, a temperature
diffcrcnce bctwcen thc air temperature Tc immcdiatcly after
passing through the evaporator 3 arnl the temperature Ti on
each tank pornon is examined by the inventors of the present
application, as shown in FIG. 4. That is, a temperature
change in each tank portion A, (:I, ('2, I'f the upper tank
35, and the temperature change of the air temperature Te
inimcdiatcly after passing through thc evaporator 3 arc
stuilicd.

As shown in FIG. 4, ihe temperature change on the Lank

portion A is partially different from the temperature chan e

of the air temperature Te. (Ienerally, when the temperature
sensor 4 is disposed on the refrigerant inlet tank portion A,
the ilctcctcd temperature may bc diffcrcnt, somctimcs, in
accordance with an operation state of thc evaporator 3. On
ihe other hand, generally, ihe opening degree of the expan-
sion valve is controlled so thai the refngerant in the refrig-
erant outlet tank portion L'as a super-heating de ree
Therefore, the outside temperature Tt on the tank portionL's

changed to be different from the change of the air
tcmpcraturc Tc immediately after passing through thc
evaporator 3.

On the other hand, ihe outside temperature Tt on each tank
portion CI, ('2 is stably changed similar to the change of the
air temperature Te immediately after passing thrnugh evapo-
rator 3. Therefore, in thc tank portions CI, C2, thc tempcra-
turc diffcrencc f(T bctwccn thc air tempcraturc Ti: and thc
ouiside temperature Ti on ihe tank pornon becomes equal to
or lower than 2'., as shown in FIG. 4. Acix)id)ugly, when
ihe temperature sensor 4 is disposed on ihe Lank pornons CI,
('2, the detected temperature can be accurately used as the
evaporator temperature In addition, the tank portion G2 is
positioned at the upstream air sirlc of thc tank portion Cl in
the air floivin direction. Thus, when thc tcmpcraturc sensor
4 is disposed on the tank pornon C1 at the downstream air
side, the temperature sensor 4 is hardly affecteil by the
blown air. In this case, ihe temperature sensor 4 more
accurately detects the temperature correspnnding to the
evaporator temperature.

Accordin to thc first emboilimcnt of thc prcscnt
mvennon, the temperature sensor 4 is disposed on the upper
lank 35 to contact the upper tank 35 when the evaporator 3
is mounted on the vehicle I'herefore, the downstream air
side space of the evaporator 3 can l)e effectively used, and
the size of the air conditioning device I can he reduced In
aililition, bccausc thc temperature sensor 4 is ilcposed above
thc upper tank 35 to contact thc upper tank 35, it can prevent
temperature sensor 4 I rom being exposed by ihe condensed
water generated on the core poruon of. the evaporator 3.
Accordingly, the evaporator temperature can he accurately
detected by the temperature sensor 4 ivith a simple attach-
ment structure of the temperature sensor 4.

Further, in ihe four-division evaporator 3 of ihe first
embodiment, ihe temperature sensor 4 is disposed on ihe
Lank portions Cl, C2 posiiioneil in a middle part in ihe
refrigerant passage of the evaporator 3 That is, the tem-
perature sensor 4 is disposed on the tank portions Cl, C2,



except for Ihe refrigerant inlet tanl poruon A aml Ihe.

refrigerant outlet tank portion 1.'n which the detected
temperature is readily affected in accordance with the opera-
tion state of the refrioerant cycle. Accordingly, the tempera-
ture of thc evaporator 3 can bc stabiy detected using thc
tcmpcraturc sensor 4.

Further, in Ihe first embodiment, because the temperature.
sensor 4 is rlisposed on the upper tank 35, the cold storage
unit 5 can be disposed at a position immediately doivnstream
from thc evaporator 3 in the air flowing direction, and thc
distance bctwccn thc evaporator 3 and the cold storage unit
5 can be made shorter. Accorrfingly, when lhe present
inventton is applierf lo the air conditioning rfevice 1 having
the cold storage umt 5, the size of the air condiuoning device
I can be efFectively reduced.

A second cmbocliment of thc present invention &vill bc
now dcscribccl with rcfercncc to FIG. 5. In thc second
embodiment, the present invention is typically used for a
six-ihvision type evaporator 3. In Ihe seconrf embodiment,
only the refrigerant passage structure of the evaporator 3 is
different from that described in the first embodiment As
shown in 11G. 5, in the second embodiment, tubes 61, 62, 63
positioned on thc downstream air side constructs thc rcfri-
crant passage of an upstream refrigerant-side core portion,
anil Ihe tubes 64, 65, 66 positioned on the upstream air side.
construct Ihe refrigerant passage of a downstream
refrigerant-side core portion. Accordingly, refrigerant flo&v-

ing into the refrigerant inlet 37 passes through the refrigerant
inlet tank portion A, the tubes 61, the tank portions Hl, 132,

thc tubes 62, thc tank portions Cl, C2, thc tubes 63, thc tank
portions Dl, DZ, thc tubes 64, the tank portions El, EZ, thc
tubes 65, the tank portions Fl, F2, Ihe tubes 66 and the
refngeranl outlet lank portion G, in this order, aml tlows out
from the refrigerant outlet 38.

Even in this case, thc temperature sensor 4 described in
thc hrst cmbodimcnt is disposed on a tank portion of thc
upper tanl 35 lo contact lhe lank poruon, except for Ihe
refngeranl inlet tanl portion Aaml the refrigerant outlet tanl
poruon G. That is, Ihe temperature sensor 4 ts rfisposed on
any one tank portion, among the tank portions Cl, C2, El
and E2 Alternatively, the temperature sensor 4 can be
disposed on thc upper tank 35 bctwccn adjacent t&vo tank
portions Cl, C2, El and E2. Accordingly, in the six-division
type evaporator 3, the temperature of. the evaporator 3 can be.

stably detected using the temperature sensor 4.

I'urther, when the temperature sensor 4 is disposed on the
tank portions ('I, ('.2 positioned at the downstream air side,
thc dctcctcd tcmpcraturc is hardly aff'ected l&y thc blown air.
In adchtion, when thc tcmpcraturc sensor 4 is disposed on the
tank portion CZ that is farthest from the reftxgeranl inlet 37
anil the refngeranl outlet 38, Ihe temperature of. Ihe evapo-
rator 3 is more stably detected using the temperature sensor
4

A third cmbodimcnt of thc present invention will bc now
descnbeil with reference to FIG. 6. In Ihe third embodiment,
lhe present invention is typically used for a Iwo-division
type evaporator 3. In Ihe third embodiment, only the refrig-
erant passage structure of the evaporator 3 is difFerent from
that described in the tirst embodiment As shown in FIG 6,
thc tubes 21 positioned on the downstream air side construct
thc rcfngcrant passage of an upstream refrigerant-side core
poruon, aml the tubes 22 positioned on Ihe upstream air side
construct Ihe refrigerant passage of a downstream
refngeranl-side core poruon. Accordingly, refrigerant flow-
ing into the refrigerant inlet 37 passes through the refrigerant
inlet tank portion A, the tubes 21, the tank portions 131, HZ,
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Ihe tubes ZZ and Ihe tank portion C, in this oriler, aml tlows
out from the refrigerant outlet 38.

Even in this case, the temperature sensor 4 descmbed in
Ihe lirsl embodiment is ihsposed on the upper tank 35 to
contact lhe Lank portion 35, at a position separated from Lhe

refrigerant inlet tank portion A and the refrigerant outlet tank
portion (3 That is, the temperature sensor 4 is disposed on
the upper tank 35 at a clownstrcam air siclc position to be
morc scparatcd from thc refrigerant inlet 37 and thc refrig-
erant outlet 38. Accordmgly, Ihe evaporator temperature can
be stably detected using the temperature sensor 4 even in the
Iwo-ihvision iype evaporator 3.

A fourth embodiment of(he present invention will be now
described with reference lo FIG. 7. In the above-descwbed

1&
lirsl embodiment, lhe cold storage tank is disposed at a
position immediately downstream from the evaporator 3
I lowever, in the fourth embodiment, the present invention is
usccl for an air conditioning device ivithout having thc cold
store c tank. In thc fourth embodiment, thc other parts arc

o'imilar to those of the above-dcscribccl first cmbodimcnt
Accordingly, even in the fourth embodiment, the advantage
described m lhe lirsl embodiment can be oblaineri.

A fifth embodiment of thc prcscnt invention will be now
described with reference lo FIG. 8. In the liflb embodiment,
Ihe temperature sensor 4 is disposed on the lower tank of lhe
evaporator 3 to contact the lo&ver tank In this case, the
temperature sensor 4 is disposed to be not exposerl by the
condensed water. Accordingly, a structure for preventing the

„-, tempcraturc sensor 4 from contactin thc condensed water is
provided in thc fifth cmboclimcnt. For cxampk, a guiding
member for uiihng the condensed water is provided. Even
m the fifth embodiment, the downstream air side space of the
evaporator 3 can be effectively used, and the size of the air
conditioning device I can be reduced.

Although lhe present invenuon has been fully descnbed in
connechon with the preferreil embmliments thereof with
reference to the accompanying drawings, it is to be noted
that various changes and modihcations will become appar-

so cnt to those skillecl in thc art.

I'or example, in the above-described embodiments of the
present invention, the temperature sensor 4 is disposed on
thc top surface of thc upper tank 35 or thc bottom surface of
thc lower tank 36. However, thc temperature sensor 4 can bc
disposed on a side surface of: Ihe upper tank 35 or the lower
lank 36, al a position more separated from the refrigerant
inlet 37 and lhe refmgeranl ouflet 38 Further, the tempera-
ture sensor 4 can be disposed in the side surface of the upper
tank 35 or the lower tank 36 at an upstream air side. In this

'" case, the tempcraturc sensor 4 is clisposcd to bc not exposed
bv thc blown air.

In the above-described first embodiment of the present
invention, thc evaporator is a laminate(1 type having thc
upper and lower tanks. Howcvcr, thc structure of the evapo-
rator can be chan ed arf&itrarily. For cxampk, thc evaporator
may have one side lank, aml may be formed into the other
shapes.

In thc af&ovc-clcscribed cmbodimcnts of thc present
mvenuon, the present invention is applied for lhe vehicle air
condiuoner. However, the present invention can be applied
to an air conditioner for the other use such as for a home and
a factory, or can be applied to a cooling unit for cooling a
heat-generating member

es Such changes aml modilicalions are to be unilerstood as
heing &vithin the scope of the present invention as dehned by
the appended claims



What is claimed is:
1. An air conditioner for a vehicle, comprising:

an evaporator for cooling air passing thereihrough by
performing heat exchange with refrigerant flowing
therein, Ihe evaporator having a core porhon for per-
forming the heat exchange and a tank for distributing
rcfngcrant into and for collcctin refrigerant from the
core portion;

a temperature detector for delecung a temperature of. Ihe, in

evaporator, the temperature detector being disposed on
the lank;

an air conditioning case defining an air passage throu h
which air flows into a passenger compartment of. Ihe

is
vehicle, wherein
the evaporator is ilwposed in the air comhuomng case.

to approximately cross an entire sectional area of the
air passage; and

the temperature detector is disposed betiveen a tank
surface of thc tank of thc evaporator and thc air
conrlitioning case in a direction perpendicular lo a
flow direction of air gassing through the evaporator.

2. The air conditioner according to claim I, wherein.

thc tank is arranged at an upper side of thc core portion;"'nd
thc tcmpcraturc dctcctor has a surface that directly con-

tacts an upper surface of the tank portion
3. Thc air conilitioncr according to claim 1, ivhercin;

the evaporator is constructed to be divided into tive parts
in a flow ihrection of air passing through ihe evapora-
tnli

the evaporator has a refrigerant inlet from which refrig-
erant fiows into the evaporator, and a refrigerant outlet
from which relngerant is discharged to an outside, of.

the evaporator; and

the temperature sensor is disposed al a posiuon separaiecl
from Ihe refrigerant inlet anil the relngerant outlet by a
predetermined distance.
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ak The air conditioner secor&ling to claim 1, further

composing
a cold storage unit disposed at a downstream air side of

the evaporator to be cooled by the evaporator
5. The mr comhhoner according to claim 4, wherein the

evaporalor and Ihe cold siorage unit are disposed lo have a

clearance thcrebetwecn, smaller than a prcrlctermincd clcsr-
ancc.

6. 'l'he air conditioner according to claim 1, wherein
thc core portion has a plurality of tubes through which

rcfri crant floivs; anil
the Lank is disposed to communicate with the tubes.
7. The mr comhhoner according to claim 1, wherein the

tcmpcraturc detector rlircctly contacts thc tank outsiilc thc
tank.

g. An air conditioner for a vehicle, comprising:
an evaporator for cooling air passing iherethrough by

performing heat exchange with refrigerant flowing
thcrcin, thc evaporator having a core portion for per-
forming the heat exchange and a tank for distnbuting
refrigerant into and for collecting refngerant from the
core poruon; and

a temperature detector for detecting a temperature of the
evaporator, the temperature detector heing disposed on
Ihe tank, wherein.
Ihe evaporator is constructed to be divided into at least

two paris in a flow direcuon of air passin ~ through
thc evaporator, anil to lic divirlcd into at least two
parts in a ividth direction approximately pcrpcnihcu-
lar to the floiv direction of air,

the tank has a hrst tank portion connected to a refrig-
erant mist from which refrigerant flows into ihe
evaporator, a secoml Lank portion from which refrig-
erant is discharged to an outside of the evaporator to
define a rcfrigcrant flow direction, and a third tank
portion disposed betiveen the first tank portion and
the second tank portion in the refngerant tlow direc-
uon; and

Ihe temperature sensor is ihsposed lo contact the third
lank portion.


