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CONDENSER FOR VEHICLE

CROSS-REFERENCE TO RELATED
APE I,I('Al'ION

1'his application is a Divis&onal of U S patent application
No. 13/189.178, filed Jul. 22, 2011, which cLaims priority to
and the benetit of Korean Patent Applications Nos 10-2010-
0123056 and 10-2010-0123001 filed on Dec. 3. 2010, the

& I I

cnlirc contents oi'wh&ch apphcat&ons are incorporated here&n
for all purposes by these references.

NAMES OF THE PARTIES TO A IOINT
RESEARCH AGREEIvIENT

dclcrioratcd due lo small sub-cool cflbct, and accordingly
cooling efiiciency may also be deteriorated.

In add&1&on, s&dc ol a rad&dlor or cupac&ty oi a coolu&g Ian
may bc increased so as to mcrease coudcus&ng cflic&ency or
cooling efficiency of the ivater-cooled condenser for the
vehicle 'I'herefore, cost and weight may increase and con-
nect&ons between the receiver-dner and the condenser may
be complex.

The information disclosed in this 13ockyound section is
only for enlmnccmcnl of understand&ng oi'he gcncral back-
ground oi'hc &nvcnl&on dnd should not bc taken as an
acknowledgement or any fi&rm of suggestion that this infbr-
mat&on for&ns the prior art already known to a person skilled
in the art.

Hyundai Motor Company, Kia Motors Corporat&on and
l)unwon ('hmate ('ontrol Co., I,td were parties to a joint
research agreement prior to the effective filing date of the
instant application

IIA('K(&ROUND Oi& INVI INTION

F&cld oi'nvm&t&on

11&e present invent&on rclalcs to a condcnscr fi&r a vehicle.
More particularly, the present invention relates to a con-
ih:user foi B vchicbc &hill Is slacked-plan: lvpc u& which II

receiver-drier is integrally formed and tlmt is ivater-cooled
type in which a refngerant ls condensed by using, o coolant. &o

l)escription of Related Art

(denerally„an air conditioning for a vehicle mointa&ns
suitable cabin tmnperaturc rcgardlcss of ambwnt tempera- &s

turc and real&zcs comfortable indoor cnv&ro&uncut.
Such an air cond&tionu&g includes a compressor compress-

ing a refriaerant, a condenser condensing and liquefying the
refrigerant compressed by the compressor, an expansion
valve quickly expanding the refri emsnt condensed and do

liquefied by the condenser. and an evaporator evaporating
the rcfrigcranl expanded by the expansion valve and cooling
mr wluch &s supplmd lo the cabin u& wluch lhc mr cond&-

uorung &s installed by us&ng cvaporal&on latent hmit.
I lerein. the condenser cools compressed gas refrigerant of d

higi& temperature/pressure by using an outside air fiowing
into the vehicle when ninning and condenses it into liquid
refrigerant of low temperature

Such a condenser m gcncrally conneclcd fluough a p&pc lo
a reci iver-drier wluch &s prov&dcd for &mpmvu&g condensu&g o

cfiiciency tluough gas-l&qual separation imd removing mo&s-
ture in the refrigerant

An air-cooled condenser which heat-exchanges with the
outside air is mainly used for the condenser for the vehicle.
Since such an air-cooled condenser has pin-tube strucnues, &1

m&l&rc s&zc of lhc condenser may bc u&crmiscd so as to
improve cooling pcribnuaucc. Thcrcforc, thc a&r-cooled
condcnscr may bc hard lo bc u&stalled m a small m&gine
compartn&ent.

In order to solve such a pmblem. a water-cooled con- Io
denser which uses coolant as refrigerant is applied to the
vehicle.

However. thc w uter-cooled condenser, compared w&th the
mr-cooled condenser, has lower condcnsmg temperature of
thc rei'rigerant by about 8-15'., and accordingly d&ilbrencc ss
bet&veen Ihe condensing temperature and the ambient tenl-
perature is small '11&erefore, condensing efficiency may be

SUMMARV Ol'NVI:N'I ION

Various aspects of the present invent&on pn&vide for a
condenser for a vehicle having advanta es of bein inte-
gmlly formed with a receiver-drier and stacking a plurality
OI plates.

Acoordu&g lo the condenser fi&r thc vch&clc. dead volume
of the receiver-drier may be min&mimd and heat-radiating
area may be increased 1'herefore, coohng effic&ency may be
in&proved

In addition. the condenser fi&r the veh&cle condenses
refrigemnt by usin coolant and overcools the condensed
rcfngcrdnl lluough heal-exchange w &lh gas&Sais refrigerm&1
of low temperature/pressure suppl&cd Irom an evaporator.
'I'herefore, additional devices for overcooling the condensed
refrigerant cm& be removed, and accordingly the number of
components may be reduced and connections therebetween
may be simpiified. Tin&s, cost and weight may be reduced.

A condenser for a vehicle accord&ng to exemplary aspects
of the present &nvcnuon may be used in au a&r condil&onu&g
having m& expansion valse expandu&g l&qual refhgerant, an
evaporator cvaporal&ng ihe rcfngcrant cxpandcxf al Ihe
expansion valve througi& heat-exchange with air, and a
cmnpressor receiving from the evaporator and compressing
gaseous refri erant, may be provided between the compres-
sor and the expansion valve, and may c&rculate coolant
supplied from a radiator so as to condm&sc lhc refrigerant
supplied Ibom Ihc compressor tluough heat-exchange w&th

thc cooldul Bud thc ref&&gci"dum
'I'he condenser accordion Io various aspects of the present

invention may include a first heat-radiating portion for&ned

by stacking a plurality of plates. connected to the radiator so
as to circuiate the coolant. and circulating the reibigemsnt
supplmd from the compressor so as to coudm&sc the refrig-
clilul through thc hcdl-cxchiu&gc with lhc coolaul Iuul lhc
reiyigcrant. a rixc&vcr-drier poruon &ntegrally formed at one
end of the first heat-radiating portion so as to receive the
cm&densed refrigerant from the tirst heat-radiating portion,
and perfouning gas-liquid sepamstion and moisture removal
of the refrigerant. and a second heat-radiating portion inte-
grallv lorn&cd Bl II Io&scr poit&iu& ol thc frat hixn-IBd&dung
port&on bclwixn lhe Iirsl heat-rad&atu&g port&on m&d thc
rcccivcr-drier portion, circulating the gaseous refrigcrm&t of
low temperature/pressure supplied fron& the evaporator. and
overcooling the gaseous refrigerant of low temperature/
pressure through heat-exchange with the refngerant passin
through and supplied fron& the rece&ver-drier po&sion.

A lirst connectu& linc for supplying tlm condcnscd refrig-
eraul lo thc race&vcr-drier poruon may bc form&xi at a lower
portion of Ihc Iirsl heal-radialu&g poruon

A second connecting line for receiving from the receiver-
drier portion the refrigerant in which the gas-liquid sepam-
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uon and thc mo&sture removal is peril&nned may bc formed
at the second heat-radiating portion.

11&e second heat-radiauug pou&on mdy bc prov&devi w&th

a coolant line for flowmg the refrigerant supplied from the
rime&vcr-drier port&on tluough the second co&u&ecting linc
and a aseous refrigemnt line for fiowing the gaseous
refrigerant of low temperature/pressure supplied from the
evaporator, &vherein the refrigerant is overcooled tluough
heat-exchange with the condensed refrigemnt passing

u&tluough thc coolant 1&nc and the gaseous relngcrm&t passu&g
through the gaseous refrigerant line.

A bed&-1si&buulg pornon 101 pu:vcntnlg hca1-exch&ulgc
with the refugerant passing through the first heat-radiatiag
portion and the ovcrcoolcd refrigerimt passu&g tluough the
second heat-radiatmg portion may be founed between the
first heat-radiating portion and the second heat-rad&sting
portion.

Tbe heat-isolating portion may be adapted to receive
nitrogen eas&ly tluough a plurahty o!'ra&a&g holes formed ul
along a length direction thereof between the first heat-
radiaung port&on and thc second hest-radiatu&g port&on in a
case of &veldin .

1'he condenser n&ay further include an upper cover and a
lower cover mounted respectively on Bn upper surface and
a lower surface of the first heat-radiating portion, the
receiver-drier portion, and the second heat-mdiating portion,
whermn a coolant u&lct lbr reccivu&g thc coolant and a
coolmu outlet I'or exhausung thc coolan1 arc fom&cd respom
tively at one side and the other side of the upper cover, and &o

a refrigerant inlet for receivmg the refrigerant from the
compressor is formed at the other side of the upper cover.

A refrigerant outlet connected to the expansion valve and
a gaseous refrigemnt inlet connected to the evaporator may
be fouucd at thc other s&de of thc lower cover, and a gascx&us &1

re!'rigcrant outlet connimted to the compressor may be
lormcxI at one s&dc of Ihc lower cover.

A dcs&ccant fot'cluovh1g u&0&stui'L rcu&mll&&1g hl thc
refrigerant may be replaceably installed in the receiver-drier
Poitiol&. do

The condenser accord&ng to various aspects of the present
invm&t&on may u&elude B heat-radiatu&g pornon fora&u! by
steel u&g a plurahty of plates. conncctcd to the rad&a&or so as
to circulate thc coolant, and c&rculatm thc re!'rigcran1 sup-
plied tron& the conlpressor so as to condense the retrigerant
through the heat-exchange w:ith the coolant and the refrig-
erant, and a receiver-duer portion integrally formed at one
end of the heat-radiat&ng portion so as to receive the con-
densed refugcraut from the heat-radiating port&on. and per-
lornung gds-hqunl scpa&BI&on Bnd n&L&tsuuL 0:nlovBI of thc
re!'rigcrant.

A connecting line for supplying the condensed refrigerant
to the receiver-drier portiim may be formed at a lower
portion of the heat-radiating portion.

The condenser may further include an upper cover and a &1

lower cove& niountixl rcspcc1&vclv on Bn uppc& so&lace Bnd
lower surlhcc o!'hc heat-radiatu&g port&on and thc

rime&vcr-drier pornon, whcrcin a coolmu mlet m&d a coolm&1

outlet connected to the radiator are formed respectively at
one side and the other side of the upper cover, and a io
refrigerant inlet connected to the compressor is formed at the
other side of the upper cover

A rcfngcrant outlet councctcxl to the expansion valve may
be fonucxl at onc s&dc of thc lower cover.

A ilcslcciult lor rcu&ovhlg Bio&su&rc icn&Buung ht thc Si
refrigerant may be replaceably installed in the receiver-drier
portion.

Thc condenser accordmg to venous aspects 0!'he prcscnt
invention may include a first heat-rad&atin portion formed
by stacku&g a plurahty of plates. conncctcd to the mdmtor so
as to circuLste the coolant. and circulating the refrigerant
supplied liom thc compressor so as to coudm&se thc rcfrig-
emnt through the heat-exchange with the coolant and the
refri erant. a second heat-radiating portion integrally
founed at a 10&ver portion of the first heat-radiating portion
and condensing the refrigerant through the heat-exchange
w&th thc coolant and &hc refr&gcrant, aud B reccivcr-drmr
portion mtegraliy fi&m&ed at one end of the first and second
heat-radiating pomona so as to rcce&vc thc condcmed rcfrig-
emnt from the first heat-radiating portion, and performing
gas-fi&Iuid separation and moisture removal of thc rcfnger-
'ult

The condenser may further include an upper cover and a
lower cover mo&u&ted respectively on an upper surface and
a lov er surface of the first and second heat-radiating por-
t&ons and Ihc rcce&vcr-doer portion, whcrc&n a relrigerm&1
inlet connected to the compressor and supply&ng the refbig-
CI&uu 10 thc fist heat-rad&ruing pi&rt&on B fornax! Bt OBL'ale
of the upper cover.

A rcfugcrdnt outlet conncctcxl to thc expansion valve and
a coolant u&lct connccxcd to thc rad&ator may bc fi&nned a1

one s&de of the lower cover. and a coolant outlet connected
to the radiator nay be formed at the other side of the k&wer
cover.

A desiccant for removing moisture remainmg in the
refri erant may be replaceably installed in the receiver-drier
portion.

Thc lira& heat-ruihatmg portion may coudm&sc the refrig-
emnt thmugh heat-exchan e w&th the coolant, and may
supply the condensed refrigerant to the receiver-drier por-
tion through a first connecting line formed at a lower portion
thereof.

The second heat-radiating portion may be connected to
thc race&vcr-drier poruon tluough a second connixung lu&e.

nu&y'cccivc Ihc &L'fr&gcr'tu&t ut which gas-1&qual scpardtion
and moisture removal are performed fron& the receiver-drier
portion, and may heat-exchange the refrigemnt with the
coolant secondarily

The methods and apparatuses of the present invention
have other features and advantages winch w&ll be apparent
from or arc set forth in morc data&l &n the accompanyu&g
drawu&gs, wluch arc incorporated herc&n, aud the lbllowu&g
Deta&led Description. &vhich to ether serve to explain certain
princ&plea of the present invention

BRIEF DESCRIPTION OF THE DRAWINGS

l&I(i I is a schematic diagram of an exemplary air
cm&ditioning of a vehicle to which a condenser according to
the present invention is applied

FICi 2 is a perspective view of an exempLary condenser
for a vehicle secor&bug to Ihc prcscnt u&vm&l&on.

FICi 3 is a cmss-scLX&onal view taken along a lu&e A-A in
FIG. 2

1&l(i 4 is a cmss-sectional view taken along a line 13-l3 in
l&IG. 2

FIG. 5 is a schematic diagram of an exemplary air
conditioning of a vehicle to which a condenser according to
thc present a&vent&on is dpplnx!.

FICi 6 is a pcrspccu&e &iew o!'au exemplary condenser
fbr a vchiclc accordu&g to thc present u&vm&t&on.

l&I(i 7 is a cmss-sectional viev taken along a lme ( -('n
1&I(i 6
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FIG. 8 is a cross-sectional view taken along a lute D-D in
FRL 6.

FIG. 9 is a schematic dtagmm of another air conditionulg
systenl of a vehicle to which a condenser according to the
prcscnt im cation is applied

Fl(i 10 is a perspective view of exempLSry condenser filr
a vehicle accordin to the present invention.

II(i 11 is a cross-sectional view taken along a line li-lt
in FKi. 10.

lit
FIG. 12 is a cross-sectional view takml along a lmc F-F in

FIG. 10.

DETAILED DESGRIPTION

I
Reference will now be made in detail to various embodi-

Iucllts itl tht: pl'csclll lllvclllioll(s), cxsluph:s of whu:h drc
illustrated in the acconlpanymg drawings and descnbed
below. )Ville the invention(s) will be described in conjunc-
tion tvith exemplary embodunents, it will be understood that zo
present description is not intended to limit the invention(s)
to those exemplary embodiments. On thc contrary, the
invention(s) is/are intended to cover not only the exemplary
mubodimcnts, but also vaumis altemdtivcs, modifications,
equivalents and other embodmtentg which may be included
tvithin the spint and scope of the invention as defined by the
appended cLlims

Rcfcrring to FIGS. 1-4, a condenser 100 lhr a veluclc
according to venous embodiments of thc present invmltion
is used in an air conditioning w:hich includes an expansion io
valve l(31 for expanding a liquid refrigerant, an evaporator
it)3 for evaporating the refrigerant expanded by the expan-
sion valve 101 tftiough heat-exchange with an air. Cnd a
compressor 105 for receiving from the evaporator 103 and
colllprcsslllg a gaseous refligcrdllt. li

That ts, (hc condenser 100 ts providixi bctwimn the
compressor 105 and thc expansion valve 101, tmd is con-
figured to circulate a coolant supplied from a radiator 107
and to condense the refrigerant supplied frmn the cmupres-
sor 105 tluough heat-exchange with the coolant. dc

The radiator 107 is connected to a reservoir tank 108, and
d cooling I'an 109 is provided at a rear portion of thc radiator
10'7.

In (hc condenser 100 for thc vcluclc according to venous
embodiments of the present invention, a receiver-drier is
integrally provided and a plunolity of plates is stacked. 'I he
condenser 100 for vehicle condenses the refri erant by using
the coolant. Snd overcools the condensed refbigerant tluough
hell(-cxchdllgc with thc gaseous lc'lrlgcldtlt of ktw Iclllpcl'a-
turc/prcssure supplmd I'rom thc evaporator 103. Since addi- o

tiona1 devwes for ovcrcooling Ihc condcnsxxl relrigeranl can
be removed, the nunlber of components may be reduced and
connections therebetween may be sitnplified. 'I'hus, cost and
tveight may be reduced. In addition, since dead volume of
the receiver-drier can be minimized and heat-radiating area s.
may bc tncrcasctk cooling cfliciency may be mlproved
according to thc coudmlser 100 for thc vchiclc.

For these purposes, thc condenser 100 for tlm vehicle
accordin to various embodiments of the present invention,
such as that as shown in ltl(i I and ltl(i 2„ includes a hrst io
heat-radiating portion 110. a receiver-drier portion 130. and
a second heat-radiating portion 140. and each component
will bc descnbcd in dctml.

lhc lirst heat-radiating portion 110 ulcludes an upper
cover 111 and a lower cover 113, and a plurality ofplates 115 st
is stacked between the upper cover ll I and the lower cover
113.

Thc lirst heat-radiaung poruon 110 m cotulcctcd to thc
radiator 107 so as to circulate the coolant, and circulates the
refrigerant supplied from thc compressor 105 so as to
condense the refrigerant through heat-exchange with the
coolant.

At this time, the first heat-radiating portion 110 perfortns
heat-exchange by means of counterflow of the coolant and
the refrigerant

That is, the plurality of plates 115 is stacked in the tirst
heat-radiating portion 110, and refugcraut lines 117 and
coolant lines 119 are alternately formed between the plural-
ity of plates 115. Since thc rcfngerant passes through thc
refrigerant line 117 and the coolant passes through the
coolant line 119, thc refugcrant and the coolant are not
nuxed to each other and flotv to opposite direction as shown
in FIG. 3 and FIG. 4. At this process„heat-exchange of the
refrigerant and the coolant occurs.

A coolant inlet 121 for receivin the coolant from the
radiator 107 and a coolant outlet 123 for flowulg out thc
coolant to the radiator 107 are formed respectively at one
sale and the other side of thc upper cover 111 correspondulg
to the first heat-radiating portion 110

In addition. a refri erant inlet 125 filr receiving the
refrigerant of high temperanire/pressure from the compres-
sor 105 ts fiirmed at the other side of the upper cover 111 at
which the coolant outlet 123 is formed.

Since the relbtgerant inlet 125 is lhuncd at an opposite
side of thc coolant inlet 121 and at thc smne side of thc
coolant outlet 123. counterflow of the refrigerant and the
coolant is achieved

'I'he receiver-drier portion 13U receives the condensed
refrigerant from the first heat-radiating portion 110 and
perfomls gas-liquid separation and moisture removal of the
condcnscd reliigcrmlt. The rcccivcr-drier portion 130 ts
integrally fitnncd at onc end of thc first heat-radtatulg
portion 110 and is connectixl to thc lira( heat-radtatulg
portiml 110.

In this case, the first heat radiating portion ll 0 is provided
with a first connectin line 127 at a lower portion thereof so
as to suppiy the cooled and condensed refrigemnt tlwough
hctlt-cxchallgc with lhc cooldllt to thc rcccivcl-dllcl portion
130

Since thc riven cr-doer portion 130 uses a rcceivcr-drmr
having the same shape as the condenser 100. dead volutne
dlereof may be minimized and additional connecting pipes
may be removed. compared with a conventional receiver-
drier of cylindrical shape.

Meanwhile. a space 131 ts fonncd in thc reccivcr-drmr
portion 130, and an ulscrt ion hole 133 is fonnix! St thc lower
cover 113 corresponding to the space 131.

A desiccant 135 is inserted in the space 131 thnlugh the
insertion hole 133 and removes nloisture in the condensed
refrigemnt supplied front the first heat-radiating portion 110.

The desiccant 135 can be repLlced tftiough the insertion
hole 133 according lo replacement peuod. That is, thc
desiccant 135 is rcplaccdbly mounted in thc rcceivcr-drmr
portion 130.

Meamvhile, a filter is integrally formed with the desiccant
135, and the filter removes tilreian nlaterials contained in the
refri erant supplied to the receiver-drier portion 130.

That is. the receiver-drier portion 130 removes the mois-
ture remaultng ul thc rcfngerant by thc dcsmcmlt 135 and
lilters thc foreign materials contained tn the refhgermlt by
the filter. Thercforc, it is pret cntcd lhr thc foreign matcnals
remaining in the refrigerant from tlowing into the expansion
valve IUI
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Accordnlglv, 11 ls prcvcnicd fol Ihc Iiilclgn BIBB:nals
renlaining in the refngerant from blockillg the expansion
salve 101.

A fixing cap 137 for preventing escape of the desiccant
135 mscrtcd In thc space 131 mid for prevcntulg leakage of
the refrinerant supplied to the receiver-drier portion 130 is
mounted at the insertion hole 133.

In addition, the second heat-radiating portion 140 is
integrally fomled at a lower portion of the first beat-

i iiradianng portion 110 bc(ween thc lirsl heat-mdiatm portion
110 and the receiver-drier portion 130.

lhc second heat-radianng pornon 140 circulates gasimus
refrigerant of low tempenlture/pressure supplied from the
evaporator 103, and thereby overcools thc rein ermli sup-
plied from the receiver-drier portion 130 through heat-
exchange with the aseous refrigerant of low temperature/
pressure

At this time. the second heat-radiating portion 140 per-
forms heat-exchange by means of counterflow of Ihc gas-
eous refrigerant of low tempemlture/pressure and the refri-
crani supplied lyom thc rcceivcr-dncr portion 130.

A second connecting line 141 is formed at an upper
portion of the second heat-radiating, portion 140 so as to
receive the refngerant in which gas-liquid separation and
moisture removal is performed from the receiver-drier por-
tion 130.

lhc second hcatindduinng ponion 140 ulcludcs Ihe refng-
crani lute 117 through wluch thc rcfngerant supphcd from
the receiver-drier portion 130 through the second connecting lc
line 141 floivs, and a gaseous refrigerant line 143 tllrough
which Ihe aseous refrigerant of klw temperature.'pressure
supplied from the evaporator 103 flows. Therefore, the
condensed refrigerant passing through the refrigerant line
11'7;md Ihc gaseous rcfngcrmii of low Iempcralure/prcssure ls
passing Qmiugh thc gaseous rcfngcmnt lute 143 are heat-
cxchlingcd v'nh i Bch othcl

qhat is. the plurality of plates 115 are stacked with a
distance in the second heat-radiating, portion 140, and the
refrigerant line 117 and the gaseous refrigerant line 143 are do

alternately formed between the a plurality of plates 115.
Since thc refrigerant passes Iluough ihc relbigcrmlt lmc 117
dnd thc gaseous refllgcldnt passes Ihloiigh Ihc giiscoils
rcfrigemnt line 143. Ihc condcnsixi refn crmlt supplied from
the receiver-drier portion 130 and the gaseous refrigerant of J
loiv temperature/pressure are not mixed to sich other and
flow to opposite direction as shown in Fifrk 3 and FILI 4. At
this process, heat-exchange of the refrigemnt and the gas-
eous rcfrigemnt occurs.

A coolmlt outlet 129 Is formixi at thc lower cover 113 on o

an opposite side of thc rcceivcr-drmr portion 130 corre-
sponding to the refrigerant inlet 125, and the coolant outlet
129 is connected to the expansion valve 101

In addition. a gaseous refngerant inlet 145 Bnd a gaseous
refrigerant outlet 147 disposed at both sides of the second 11

heat radiating portion 140 are formed ai Ihe lover cover 113.
Thc gaseous refngermit inlet 145 and Ihc coolmlt outlet 129
Jre disposed at thc Blanc sale and arc colulectcd to thc
evaporator 103 In addition, the gaseous refrigerant outlet
147 is disposed at an opposite side of the coolant outlet 129 ic
and is connected to the compressor 105.

Meamvhile. the receiver-drier portion 140 is integmlly
formcxf JI one sale of Ihe Iirsi heat-radia(ing porfion 110 and
thc second heat-radiating pornon 140, and is nol conumuu-
cdied with the Iirst and the second heal-radianng portions ss
110 and 14U except the first and second connecting lines 127
and 141.

A heat-isolating poruon 150 I'or prcvcnting heat-exch m c
of the refrigerant passing through the first heat-radiating,
portion 110 and the overcooled refrigerant passing through
the second heat-radiating portion 140 is formed benveen the
first heat-radiatin portion 110 and the second heat-radiatin
portion 140.

Thc heat-isolating portion 150 Is adapted to rimcive
nitrogen Ihcrcin easily tluough a plurahty of brazulg holes
151 formed ivhen stacking the plurality of plates 115 in a
case of ivelding.

I'he brazing holes 151 are formed in order to reduce
welding inferiority rate by exhausting gas occumng when
the plurality of plates 115 are stacked and to easily insert the
nitrogen ulto the heat-isolating portion 150.

Thc brazing holes 151 arc closed al'tcr thc nitmgen lbr
forming the heat-isolatinn pornon 15U is inserted.

As mentioned above, a condenser 100 according to vari-
ous embodiments of the present invention includes heat
exchm er in which a plurality of plates 115 Is steel ed.

That is. the condenser 100 for the vehicle according to
various mnbodimenls of Ihc present ulvmlnou uicludes Ihe
lirst heat-radiating poition 110 rccciving thc coolant coofixf
by the radiator I U7 through the coolant Inlet 121

I'he coolant circulates through the coolant line 119
formed between the plurality of plates 115 m the first
heat-radiating portion 110. After that. the coolant flows out
from the condenser 100 through the coolant outlet 123 and
is supplied back Io thc radiator 107.

AI tlus time, the rclngerant flows from Ihc compressor
IU5 into the first heat-radiatin portion 110 through the
refrigerant inlet 125. and flows thmugh the mfngerant line
117 alternately formed ivith the coolant line 119.

Accordingly, the coolant and the refrigemnt flowin in the
first heat-radiating portion 110 flow to opposite direction and
drc hcBI-cxchangcd with cdch other Il fllc hcdt-exchange of
the coolant and Ihc rcibigcrant is complctcd, the cooled and
condcnscd rcfngcrdnt is supphed to thc rcceivcr-doer por-
tion 130 through the first connectmg line 127

I'he condensed refri erant circulates in the receiver-drier
portion 130. At this time, gas-liquid separation is performed
and the moisture in the refrigerant is removed by the
desiccant 135. Afier tluii. the condcmed refngcrant Is sup-
phed Io thc simond hant-raihdnng portion 140 through thc
second connicnng hnc 141.

'I'he refrigerant supplied to the second heat-radiating,
portion 140 circulates throu h the refrigerant line 117 in the
second heat-radiating portion 140

At this time, the aseous refrigemsnt of low tempemlture/
prcssure Is supphcd from Ihe el aporator 103 Io thc almond
heat-radiating portion 140 iluough the gaseous rcfrigcrani
info( 145.

I'he gaseous refrigemnt floiving in the second heat-radi-
ating poition 140 flows thmugh the gaseous refrigerant line
143 to opposite direction of the refngerant passmg tllrough
the refrigerant line 117.

Accordulglv, thc gdscoiis Icfllgcldni heat-exchanges with
thc rcfngcrani passulg Ihrough Ihc lirst heat-radiating por-
tion 140 and thc recco cr-drier portion 130 and ovcrcools thc
refrigerant

'I'hat is, the refrigerant floiving in the second heat-radiat-
in portion 140 fiolv s to an opposite direction of the gaseous
refri erant and is overcooled through heat-exchange with
the gaseous rcfrigernnL After tluiL Ihc rclngerant flows out
tluough the coolant outlet 129 and Is supphcd Io thc expan-
sion valve 101.

Meanv bile, the gaseous refrigerant flolving in through the
gaseous refrigerant inlet 145 heat-exchanges with the refrig-
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crant in thc second hca&-radio tu&g pornon 140, &md flow s ou&

tluough the gaseous refrigerant outlet 147. The gaseous
relrigcran& is supphcxl to &hc compressor 105 co&u&cclcxl to
the gaseous refrigerant outlet 147

Su&cc &hc rccmvcr-doer portion 130 &s integrally formed
with the first and second heat-radiating portions (10 and
120. additional connection pipes for connecting the race&ver-
drier portion 130 to the first and second heat-rad&ating
portions 110 and 120 can be removed. In addirion, since
rccc&ver-doer of the rccmvcr-doer pornon 130 has the same
shape as the condenser 100, dead vohune can be minimized.

In add&non. thc heat-&solaung portion 150 prcvcnts hcat-
exchm&ge benveen the first heat-radiating portion 110 and
thc second heat-radiaUng pornon 140. Thcrcforc. co&alen&

ing efficiency and cooling efficiency of the condenser 100
may be improved.

Meanwhile. the plunsl&ty of plates (15 without the upper
and lower covers 111 and 113 can form the first and second
heat-radiat&ng portions 110 and 140 and &hc race&vcr-drier
portion 130 accordin to vanous embodiments of the present
invention.

I lereinafter. with reference to l&l(ig. 5-8, a condenser 200
for the vehicle according to other various embodiments of
the present invention will be described in detail 'I'he con-
denser 200 for the vehicle according to illustrated embodi-
ment of the present invention is similar to that descnbed
abo& c. 11&crcforc, d&flbrcnccs bctw&vn &hc exemplary illus-
trated cmboduuents w&ll be mau&ly discussed.

lteferriag to the drawings, the condenser 2(07 for the &o

vehicle according to various embodiments of the present
invention is used in the air conditioning which includes the
expansion valve 201 for expanding liquid reibigerant. the
evaporator 203 for evaporatmg the reibigerant expanded by
thc expansion valve 201 tluuugh heat-exchange with thc air, &s

and ihc compressor 205 lor reccivu&g (rom &he evaporator
203 mul compress&ng thc gas&x&us rcfrigcrant.

11&at is, the condenser 200 is provided bet&veen the
compressor 205 and the expansion valve 201, and is con-
fi ured to circulate the coolant supplied from the radiator so
207 and to condense the refrigerant supplied from the
compressor 205 through heat-cxchangc wuh &he coolant

11&c r;uliator 207 is connected to &hc rcservo&r tank 208,
and the cooling fan 209 is provided at a rear portion of thc
radiator 207

'lhe condenser 200 for the vehicle according to various
embodiments of the present invention, as shown in FIG. 5 to
FIG. 6. includes a heat-radiating portion 210 and a race&ver-
dncr pornon 230.

11&c heat-radiate&g port&on 210, as shown u& FIG. 7 and o

FIG. 8, includes thc upper cover 211 and &hc lower cuvcr
213. and the plurality of plates 2(5 is stacked between the
upper cover 211 and the low:er cover 213.

The heat-radiatin portion 210 is connected to the radiator
207 so as to circulate the coolant, and circulates the refri - &s

crant supplied from thc compressor 205 so as to condense
&he refngcrant tluough heat-exchange wi&h &hc coohmt.

At tlus time, thc heat-radiating ponion 210 pcrfornw
heat-exchange by means of counterflow of the coolant and
the refri erant. so

That is, the plurality of plates 215 is stacked with. a
distance in the heat-radiating portion 210. and rhe refrigerant
lines 217 and thc coolant hnes 219 sre altematcly formed
between &hc plurahty ol plates 215. Thcrelore, &he rclriger-
ant;md &hc coolm&t are uo& m&xrxl and flow to oppos&te ss
direction as shown &n l&l(i 7 and I'IG 8 At this process,
heat-exchange of the refrigerant and the coolant occurs

Thc coolmu inlet 221 and &hc coolant outlet 223 con-
nected to the radiator 207 and the refrigemnt mlet 225
connected to the compressor 205 are formed respectively at
one side and the other side of the upper cover 211 corre-
spond&n to the heat-radiating portion 210.

The receiver-drier portion 230 receives the condensed
rclyigcrant lbom &hc heat-rad&atu&g poruou 210 and performs
gas-liquid scq&arauon and moisture rmuoval of thc condcnscxl
refrigerant '11&e receiver-drier portion 230 is integrally
formed at one end of the heat-rad&sting portion 210 and is
cm&nected to the heat-mdiating portion 210

In tins case, the heat-radiating portion 210 is provided
with a connecting line 227 at a lower portion thereof so as
to supply the condensed rcfrigcrant to thc rcceivcr-drmr
portion 230.

'I'he refrigerant outlet 229 connected to the expansion
valve 20( and the insertion hole 232 disposed apart from the
refrigerant outlet 229 are ti&rmed at the lower cover 213

The space 231 connected to the insertion hole 232 is
formed in the receiver-drier portion 230.

Thc dcs&ccsnt 233 is inserted u& the space 231 and
removes mois&urc rcmauung u»hc condcnscd reft&gcran&.

Meanv bile, the filter is intearally founed with the desic-
cant 233, and the filter removes foreign materials contained
in the refrigerant supplied to the receiver-doer portion 230

The fixing cap 235 preventing escape of the des&ccant 233
inserted in the space 231 is mounted at the insertion hole
232

Thc reft&gcrant which is condensed by flm heat-radiatu&g
portion Z(0 and in which gas-liqu&d separat&on and moisture
removal are performed by the receiver-drier portion 230 is
snxx&thly supplied to the expans&on valve 20( thmugh the
refri erant outlet 229.

As mentioned above. the coolant cooled by the radiator
207 flows in the heat-rad&sting port&on 210 tluough &hc

coolant inlet 221 and cirmi la&ca through thc coolant lines 219
fi&rnuxl bctwcen the plates 215.

At tins time. the refrigerant flows from the compressor
205 m the heat-radiating portion 210 through the refrigerant
inlet 225. and circulates tim&ug& the refrigerant line 217
formed alternately with the coolant hne 219.

Thc coolant and thc rclhgcrant flow to opposuc d&rect&on

iu the heat-radiating pornon 210 and arc heat-cxclmngcd
with each other. Il'cai-cxchm&gc of the coolant and thc
refrigerant is completed. the cooled and condensed refrig;
erant flov s in the receiver-drier portion 230 through the
connect&n line 2Z7.

The condensed refri erant circulates in the receiver-drier
portion 230. At th&s umc, gas-1&quid scparat&ou &s perfouned
and thc mo&sture m &hc rcfugerant &s removed by &hc

dcs&ccant 233. Afier tluit, &hc rel'rigcrant flows out from &hc

receiver-drier portion 230 through the refngerant outlet 229
and is supplied to the expansion valve 201

Since the receiver-drier portion 230 is inte rally formed
with the heat-radiating portion 210, additional connection
p&pcs for connccung the r&xcivcr-doer pornon 230 to thc
heat-radiating port&on 210 can bc rcmovcd. Iu add&nun,
since thc rcceivcr-doer ol thc receiver-dncr portion 230 has
the smne shape as the condenser 200. dead volume may be
nuninnzed.

Meanwiuie. the plurality of plates 215 without the upper
and lov er covers ZII and 213 can fom& the heat-radiatin
portion 210 and the recco sr-dr&cr portion 230 according to
various cmbod&ments of &hc present u&vmu&on.

Accordu&g to various cmbodunm&ts of thc present inven-
tion, the receiver-drier is integrally formed with the water-
cooled condenser. 'I'herefore, the number of components
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may bc reduced aud conniwtions therebctwccn may bc
simplified. In addition. cost and weight may be reduced.

I Iereinafter. with reference to Ill(iS. 9-12. a condenser
300 for the vehicle according to various other embodinlents
of the present invention will be described in detail. The
condenser 300 for the vehicle according to the illustmted
cmbodimcnt ol the prcscnt invention is similar lo (liat
descnbcd above Therclhrc, ihifcrcnccs bctwcnl the exem-
plary illustrated embodiments will be mainly discussed.

1he condenser 3UU for the vehicle according to varimis lo

embodiments of the present imention. as slxlwn in I'l(i 9,
is used in the air conditioning which includes the expansion
valve 301 for expanding the liquid refrigerant. the evapo-
rator 303 for cvaporaung the rcfrigcrant cxpmlded by thc
expansion valve 301 tluough heat-cxcllangc with thc air, and
die compressor 305 for receiving from the evaporator 303
and compressin the gaseous refrigerant

'liat is, the condenser 300 is provided between the
compressor 305 and the expansion valve 301. and is con-
figured to circuLate coolant supplied Ihom the radiator 307 zo

and lo condcnsc the relngcmnt supplied (rom the compres-
sor 305 through heat-cxchaugc with lhc coolant.

1he radiator 307 is connected to the reservoir tank 308,
and the coolin fan 3U9 is provided at a rear portion of the
radiator 307

In the condenser 300 for the vehicle according, to various
enlbodiments of the present mvention. the receiver-drier is
iniegrally provided and lhc plurality of plalcs ls stackid.
Since thc condnlser 300 I'or thc vehicle conrlcnses thc
refrigerant by using the cooLsnt, the number of components lo
may be reduced and connections therebenveen may be
simplified. 'I hus. cost and weight may be reduced In addi-
tion, since dead volume of the drier can be minimized and
heat-radiating area may be increased, cooling efficiency may
be improved ls

lhc condenser 300 for thc vehicle accordulg to venous
cmbodimcnts of tlm present ulvcntion, as shov,n ul FI( L 10
to Ill(i 12. includes the first heat-radiating portion 310, the
second heat-radiating portiica 320, and the receiver-drier
portion 330. so

The first heat-radiating portion 310 includes the upper
cover 311 and thc lower cover 313, and thc plural«y ofplates
315 is stacked betwenl thc upper cover 311 and thc luwer
cover 313.

'Ihe first heat-radiatmg portion 310 is connected to the
radiator 307 so as to circulate the coolant, and circulates the
refrigerant supplied from the compressor 305 so as to
condense the refrigerant through heat-exchan e with the
cooltult.

In addition, thc second heat-radiatulg portion 320 ls
formcxI at a lower portion of thc lirsl heal-radioing portion
310 betv een the upper and klwer covers 311 and 313

1he second heat-radiating portion 320 secondarily cools
the condensed refri emsnt cooled by the first heat-radiating
portion 310. ss

lhc lirst and second heat-radiating portions 310 and 320
perform heat-cxclrange by ments ol'ountcrflow of thc
coolmlt mid the rcfrigcrmlt.

'lie plurality ofplates 3(5 is stacked with a distance ln the
firrt and second heat-radiating portions 310 and 311, and the oo

refrigerant lines 317 and the coolant lines 319 are alternately
formed between the plumlity of plates 315. Therefore. the
rel'rigcrant flowlng through thc reliigermlt linc 317 mid the
coolant flowulg ihrough the coohmt lute 319 arc not mixed
to each other, and flow to opposite direction as shown in ss
ill(i. 11 and ill(i 12 At this pa)cess. heat-exchange of the
refllgc'rant;ulrl thc cool'utt occurs

Thc refrigerant inlet 321 which ls councctcd to thc
compressor 305 and supplying the refrigerant to the first
heat-radiating portion 310 ls fomu:d ut thc upper cover 311.

In addition, the refriaerant outlet 323 connected to the
expansion valve 301 is fonncd at thc lower cover 313.

In addition, the coolant inlet 325 and the coolant outlet
327 connected respectively to both sides of the radiator 307
are formed at the lolver cover 313.

That is, since the cooLant of low temperature hrstly flows
iu thc second heat-radiating portion 320 tluough the coolant
inlet 325 of the lower cover 313. the refngerant flowing out
from the lirst heat-radiatulg poruou 310 is additionally
cooled. I'herefore, cooling efliciency may be improved

In addition, the rcceivcr-drier portion 330 reccivcs the
condensed refrigerant from the first heat-radiating portion
310 and perfomls gas-liquid separation and moisture
removal of the refrigerant. The receiver-doer portion 33U is
integrally formed at one end of the first and second heat-
radlating portions 310 and 320 and ls conncctcd to the first
and second heat-radiating portions 310 and 320.

Thc lirst heat-radiaung portion 310 condenses thc refrig-
emsnt through heat-exchmlge with the coolant and supplies
the condensed refriaemnt through the (irst connecting line
32(I fomled at a lower portion thereof to the receiver-drier
portion 330.

In addition, the second heat-radiating portion 320 is
conniwtcd to thc rcceivcr-drier portion 330 Uuough thc
second conniwting lmc 329 fomu:d at an upper portion
thereof. 'I'he second heat-radiating portion 320 receives the
refrigerant in lvhich gas-liquid separation and moisture
removal is pertilrmed from the receiver-drier portion 330
and additionally cools the refri emsnt tltrough secondary
heat-exchange lvith the coolant of low temperature flowin
into thc second heat-radiatulg portion.

Sumc the ricciver-drier portion 330 uses a reccivcr-drmr
having the sameshape as the condenser 300, dead volume
thereof nlay be minimized and additional connectmg pipes
may be removed, compared lvith a conventional receiver-
drier of cylindrical shape.

In addition. the receiver-drier portion 330 is integrally
formed at one nld ol'hc lira( and almond heat-radiatulg
portions 310 and 320, and is connected to thc first and
second heat-radiating po«ious 310 and 320 rcspcctlvcly
through the first and second connecting lines 328 and 329

'I'he space 331 is formed in the receiver-drier portion 330,
and the insertion hole 333 is formed at the lower cover 313
corresponding to the space 331.

Thc dcsiccmlt 335 is ulsertcd in the space 331 tluou h the
insertion hule 333 tmd rcmol ca monturc ul thc condcnscx(
ri:IrlgCIdl«.

In addition, the filter is integrally fornled with the desic-
cant 335 and removes foreign materials contained in the
refrigemnt supplied to the receiver-drier portion 330. The
refrigemnt from wluch the foreign materials are filtered is
secondarily cooled at the second haut-raduitlng portion 320.
and flows to thc expansion 1 ah e 301 through thc refrigerant
outlet 323.

'I'he fixing cap 337 for preventing escape of the desiccant
335 inserted in the space 331 and for preventing leakage of
the refrigerant supplied to the receiver-drier portion 330 is
mounted at the insertion hole 333.

Accordulg to various cmbodunnlts of thc present inven-
tion, thc coolant cooln! by the radiator 307 flows ul the
second heat-rtuliaung po«lon 320 tluough thc coolant ullct
325 'I'he coolant flows to the first heat-radiating portion 310
passing through the coolant lines 319 founed between the
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plurality of pluies 315. Aller than Ihc coolant flows oui
through the coolant outlet 327

At this time. the refngerant is supplied from the con&-

pressor 3U5 to the first heat-radiating, portion 310 tl&rough
the refrigerant inlet 321 and flows through the refrigerant
lines 317 fom&ed alternately with the coolant lines 319.

11&c rei'rigeruni aud the coolm&t flowm m thc Iirs! heat-
radiaung port&ou 310 flow to oppos&ie d&rim(&on and are
heat-exchanged with each other. If heat-exchange of the
coolm&t and the refngerant is completed, the cooled and &a

condensed refngerant flows to the receiver-drier portion 330
tluough the first connecting line 328.

The refri emnt circulated in the receiver-drier portion
330. Ai th&s time, gds-hquxl scparauon &s pcrfor&uu! and thc
moisture in the rcfngcrant &s rmuovcd by Ihe desiccant 333.
After tlmt. &he refrigerant is supplied to the second heat-
radiatina portion 320 thmugh the second connecting line
329

The refri emlnt supplied to the second heat-rad&sting
portion 320 flov, s to opposite direction of the coolant oflov Io
tcmpcraiurc flow&ng Iirsily u& thc second heat-rad&atu&g
portion 320 aud &s add&uonally cuolcd through second
heat-exchange with the coolant After that, the coolant flows
out thmugh the refrigerant outlet 323 and is supplied to the
expansion valve 3UI

Since the receiver-drier portion 330 is integrally formed
lvith the first and second heat-radiating portions 310 and
320. addit&onal connccuou pipes for co&u&cciu&g ihc rcec&vcr-
dncr poruon 330 to ihc lira& and second heat-rad&sting
portions 310 and 320 can be removed In addition, since lo
receiver-drier of the receiver-drier portion 330 has the same
shape as the condenser 30U, dead volmne can be &nininfived.

Meamvhile. the plumlity of plates 315 without the upper
and loiter covers 311 and 313 can form the first and second
heat-radiating port&ons 310 and 320 and thc race&vcr-drier &i

portion 330 accord&ng to venous cmboduuents of the present
invention.

According to various embodiments of the present inven-
tion. the receiver-drier &s integrally formed v ith the water-
cooled condenser. Therefore. the n&unber of components do

may be reduced and connections therebenveen may be
simpl&lied. In add&uou, cost and we& ht may bc reduced.

For corn enience u& explm&ation and accurate deli&ut&on &n

the appcndcd cia&ms. &he terms upper or lower, rear, and etc.
are used to describe features of the exemplary embodin&ents
with reference to the positions of such features as displayed
in the figures.

The fore oin descriptions of specific exemplary embodi-
ments of tlm prcscni u&vcntion have bccn presented for
purposes of illustration and descnpt&on. They arc not o

intend&xl to bc cxhausuvc or to 1&m&i the invention to the
precise forms disclosed, and obviously many modifications
and variations are possible in light of the above teachings.
The exemplary embodiments were chosen and described in
order to explain certain princ&plea of the im cation and their ss
practical applicat&on, to thereby enable others sk&lied &n thc
drt io make and util&xc venous cxcmplary embodm&cnts of
ihc p&csea& invent&ou, as well i&s viulous alicnu&t&vcs Bud
modifications thereof It is intended that the scope of the
invention be defined by the (:laims appended hereto and io
their equivalents.

What is clauned is:
1. A coudcuscr for a vch&clc wh&ch &s Used ni Bii B&r

cond&tioncr having an cxpiuwion valve expandu&g hqu&d
reirigcrani io output au cxpandcxt rcir&germ&i. Bn evaporator

evaporating ihc expanded rcibigerant through heat-cxchim c
with air to output a aseous refngerant, and a compressor
recclvuig thc gaseous &chlgc&dut f&'oui thc cvi&poI'i&io& dud
compressing the gaseous refrigerant to output a compressed
rcfngcrdnt, wherein thc condenser &s prov&ded between thc
cmnpressor and the expansion valve. and circulates coolant
supplied from a radiator theretluough to condense the com-
pressed refrigenlnt supplied fron& the compressor through
heat-exchan e with the coolant and the compressed reibig-
erant, the conde&wcr compnsing:

a first heat-radiatin portion formed by stacking a plural-
ity of plates, connected to the rdihator to circulate thc
coolant, and circulatina the compressed refrigerant
sUppl&cd floul ihc couiprcssor k& coudcusc thc cou&-

pressed refrigenlnt through heat-exchange with the
coolant and the con&pressed refrigerant;

a second heat-radiating portion integrally formed at a
lover portion of the first heat- radiatin portion. formed
by stack&ng a plural&ty of plates, and condensu&g thc
compressed refri erant through heat-exchange with the
coolant and the comprcsscd rcl'ngerdni, and

a receiver-drier ponion integmlly forn&ed at one end of the
Iirst heat-rdihanng portion by stacking thc plurahiy of
plates included in the tirst heat-rad&sting portion to
Icce&vc a coudcuscd &cfr&gcrdut front thc fusa bed&-

radiating portion, performing gas-liqu&d separation and
moisture renu&val of the condensed refrigerant. and
integrally fom&ed at one end of the second heat- radi-
ating portion by stacking the plumllity of plates
included u& the second heat-radiaung port&on to scud
the condensed refrigerant in wluch the as-liquid sepa-
ration and ihc mo&sturc removal &s perfonued to ihe
second heat-radiating portion

2 Thc condenser of clmm I, further compns&ng im upper
cover and a in&ver cover mounted respectively im an upper
surface and a lower surface of the first and second heat-
nldiating portions and the receiver-drier portion,

wherein a refrigerant inlet connected to the compressor
m&d supplying ihc compressed rcfngcrani io Ihe Iirsi
heat-radiating portion is formed at one side oi the upper
coven

3 'I'he condenser of claim 2. v herein a refrigerant outlet
connimtcd to thc cxpans&on valve aud a coolant u&let cun-
nected to the radiator are formed at one side of the klwer
cover. and a coolant outlet connected to the mldiator is
formed at an other side of the lower cover

4 The condenser of claim 1. wherein a desiccant for
rmuovu&g moisture remau&ing u& thc condensed rcfrigcrani is
replaceably provided in the receiver-drier portion.

5 Thc condcnscr of claim I, whcrc&n the Iirst bee&-

radiating portion condenses the compressed reibigemlnt
tluough heat-exchange with ihe coolant, and supplies thc
cm&densed refrigerant to the rece&ver-drier port&on through a
first connecting line fomted at a lower port&on thereof.

6 The condenser of claim 1. &therein the second heat-
radiating portion is connected to the receiver-drier portion
tluough a a&mond connccung line, race&ves thc condensed
ref&&gc&dui ul which gds-hqUUI scpdrdi&ou dud u&owtu&c

removal are perforn&ed fron& the receiver-drier portion, and
heat-exchanges the condensed refrigerant with the coolant
secondarily.

t t t
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