;e3eZ?}: . ; <=4p=" >6?TZ?[c:2 2 N OV 200 *166166* - 1 SPECI FI CATI ON FLOW
MERG NG AND DI VI DI NG DEVI CE AND HEAT EXCHANGER USI NG THE DEVI CE 5 TECHNI CAL
FI ELD The present invention relates to a flow nerging and dividi ng device
which nmerges a plurality of refrigerant flows and then divides thé\;bﬂg and
a heat exchanger using 10 the device. BACKGROUND ART As shomﬁ Z
conventional heat exchangers include the one provided with a flom/d|V|d|ng
device 101 to 15 which a refrigerant flows in at -the time of evaporation

and a flow nergi ng device 102 from which the refrigerant flowm mmnmmmF
time of evaporation. In this heat exchanger, at the tinme of

refrigerant which flows in fromthe flow dividing device |01 is divesded
into two paths 103, 20 105 and the refrigetant is evaporated in each path

| 03, 105. Then, the two refrigerant flows 106, 107 fromthe 5
are merged at the flow nerging device 102 and are all owed tommmmwmwmﬂ,MMF
refrigerant pipe 108. It is noted that the flow dividing device M

functions as a 25 flow nergi ng devi cepEOIFIEAgION a refrigerant at *he tine

FLOW MERGING AND DIVIDING DEVICE AND

HEAT EXCHANGER USING THE DEVICE

TECHNICAL FIELD

The present invention relates to a flow merging
and dividing device which merges a plurality of refrigerant
flows and then divides the flow and a heat exchanger using

10 the device.

BACKGROUND ART
As shown in Fig. 6, conventional heat exchangers
include the one provided with a flow dividing device 101 to
15 which a refrigerant flows in at the time of evaporation and
a flow merging device 102 from which the refrigerant flows
out at the time of evaporation. In this heat exchanger, at
the time of evaporation, a refrigerant which flows in from
the flow dividing device 101 is divided into two paths 103,
20 105 and the refrigerant is evaporated in each path 103,
105. Then, the two refrigerant flows 106, 107 from the
paths 103, 105 are merged at the flow merging device 102
and are allowed to flow out to a refrigerant pipe 108. It
is noted that the flow dividing device 101 functions as a

25 flow merging device for merging a refrigerant at the time



2 2 NOV 2001 - 2 of condensation and that the flow nerging device 102
functions as a flow dividing device for dividing the refrigerant at the
time of condensation. Fig. 7 shows anot her exanple of heat

Thi s heat exchanger is provided with a three-way branched pﬁZ§h3£@€42002ich
a refrigerant flows in at the tine of evaporation and a flow nergi ng device
102 fromwhich the refrigerant are discharged at the tinme of evaporation.
In this heat exchanger, the refrigerant which flows in from 10 the

t hree-way branched pipe 201 at the time of evaporation is divided into two
pat hs 203, 205 and the refrigerant is evaporated in each path 203, 205.
Then, the two refrigerant flows 206, 207 are nerged at the flow nerging
devi ce 202 and are allowed to flow out to 2 Tefrigerant 15 pipe 208. It is
noted that the three-way branched pipe 201 functions as a fl ow merging
device for nerging a refrigerant at the time of condensation and that the
fl ow nerging device 202 functions as a flow dividing device for dividing
the refrigerant atoridenddtnwrof axehddrisst | dthe 2 IRIWSCli@®dRin gOF dERE dNVEND ON
In the above two exanpl es of conventional heat exchangers, heat exchange

ef ficiency isfumprioved s praovifdiowy aliptidiald t ydeofi geef fiqger aitvigkitigs  the
(multiple 25 paths). However, there is a problemthat, if a refrigerant 2
2 N OV 200 - =fyigemantaphf opts atErg @f sconderedtioro a plurality of paths
depending on the thermal |oad, refrigerant drift is caused and the
evaporating ability is ider adedRopar enQhingy yexample gak- Prati #xchesrdse
flow. This refrigerant drift is 5 caused en the refrigerant is not

i othi buted CHECHERL: FAERERRH G DBt RE CREY EhC adtBREEREAY Pranghed §
ot her words, di,stributi atj o . gupd i geran the.tinme
evapor ati on cé{é?ggéarég}iggggétE%Irgﬁﬁf?%%%ggfi%%%%b%@ét?%nqgg%sgﬁgF e
t he t hernal Iégg% aLf 410, sj : e r i g i
appropriately d|§?$?%ﬂ?%db?8 g%cﬁgﬁgtﬁkﬁggéﬁ%i%%Mgﬁgtaggtﬁg%%%lﬁﬁgg ,1%ﬁ%
refrigerant cponeigdea@PPaPer bakehnrdiest rdtbutied timéherr efvbip@srantod .| own
rate before the division of a flowis 15 changed. This is because the
change in thetfiiowheate afdleniget hettestrd itiddorarst avRieh thewef thgera .
Thus, it can be suggested that an orifice should be provided to accel erate
the flolWwso tha¢ theeehaagebofintheddipstod Bl oxt sthe etiimeppdventagebrdinidrhi s

case, 20 however, there is a problemthat pressure | oss increases and
refrigerant cb$lpévégedoiigdse doturpaths 203, 205 and the refrigerant is

f
ch

evaporated in each path 203, 205. Then, the two
refrigerant flows 206, 207 are merged at the flow merging
device 202 and are allowed to flow out to a refrigerant
15 pipe 208. It is noted that the three-way branched pipe 201
functions as a flow merging device for merging a
refrigerant at the time of condensation and that the flow
merging device 202 functions as a flow dividing device for
dividing the refrigerant at the time of condensation.
20
DISCLOSURE OF THE INVENTION
In the above two examples of conventional heat
exchangers, heat exchange efficiency is improved Dby
providing a plurality of refrigerant paths (multiple

25 paths). However, there is a problem that, if a refrigerant



Accordi ngly, an object of the present invention is to provide a flow
mer gi ng and di vi di ng device capable of distributing a refrigerant to a

plurality of refrigerant 2 2 NOv 2002 - 4 flow paths apprz&igﬂ&gﬂz
all tinmes to maxim ze its heat exchanging ability and a heat h

using the device. In order to achieve the above, object, there is provided
a heat exchanger having flow nerging and dividing 5 neans for nerging a
refrigerant flowing in a plurality of refrigerant flow paths and then
dividing the refrigerant to another plurality of refrigerant flow paths.
Thi s heat exchanger has fl ow nerging and dividing neans for nerging the
refrigerant flows which nove in a 10 plurality of refrigerant flow paths
and then dividing into another plurality-of tefrigerant flow paths.
Therefore, the refrigerant can be distributed to another plurality of
refrigerant flow paths appropriately at all times after refrigerant drift
is elimnated by the flow nerging and 15 dividi ng neans, and thereby the

heat exchanging abt! bppropribecheadiexeianged cartdea npxubhzedy Blfspatitiere
is provided a flow nerging and dividing device conprising: an inlet part
havi ng a pl urddpéndioigi ohetbe aheemgilng qzat,t raf mhgehamt pui éki iy efauded
refrigerant flows fromthe plurality of inlets are merged; and an out put
part having aapd utke i evapdretinet sbrbitki ¢h dheraded gpeanti clilewd vi,n ifir agm
the merging part. In this flow nerging and dividing device, a plurality of
refrigerant f¥2%slhoyedi ntyoophaspl uFPWiy offhds | mediiasramtfe idnidit parg
into the nmerging part so as to ) ) ) .

5 caused when the refrigerant is not distributed to each path
depending on the thermal load on the air side. In other
words, the distribution ratio of a liquid refrigerant at
the time of evaporation or a gas refrigerant at the time of
condensation does not match the thermal load on the air

10 side.

Also, even when the refrigerant is appropriately
distributed to each path depending on the thermal load, the
refrigerant cannot be appropriately distributed if the
refrigerant flow rate before the division of a flow is

15 changed. This is because the change in the flow rate
affects the distribution state of the refrigerant.

Thus, it can be suggested that an orifice should
be provided to accelerate the flow so that the change of
the distribution state 1is prevented. In this case,

20 however, there is a problem that pressure loss increases
and refrigerant collision noises occur.

Accordingly, an object of the present invention
is to provide a flow merging and dividing device capable of

distributing a refrigerant to a plurality of refrigerant



22 NOV2002 -5 nerge. Drift of the plurality of refrigerant flows is
el.imnated by this nerge at the nerging part. Then, the refrigerant flows

whi ch have been nerged at the nmerging part to elimnate the dpidt
di scharged froma plurality 5 of outlets of the outlet part. QﬂgtN£B?2002
according to this flow nmerging and dividing device, after a plurality of
refrigerant flows are nerged and the drift is elimnated, the refrigerant
can be discharged froma plurality of outlets as a plurality of refrigerant
flows again. 10 Therefore, the refrigerant can be distributed to a
plurality of paths appropriately at all times to maxim ze the ability of

t he heat exchanger by using the flow nmergi ng and dividing device of the
present invention. In one enbodi nent of tHe-present invention, at 15 | east
an inlet and an outlet are not opposed to each other. Since at |east an
inlet and an outlet are not opposed to each other in this flow nerging and
dividing device, a refrigerant drifted fromthe inlet is prevented from

passing throyghwt Re vy Gigitrdiaritatand, fAeWAnY eWhedl t&0 fdieimiid ef tashdaift.
A plurality of refrigerant flows can be reliably nmerged at the nerging part

and the driftxehahlgnoelabigergntnd ewhean yeha@lgeabhis igld Mim@atddsidds, one

enbodi nent of the present invention, the flow nerging and dividing device

further conprises: nerdnng@fempaths achdeyeoditd yabeve) ngbd ealtyr athid¢we ofis
refrigerant flows 2 2 NOV 2002 - 6 fromthe plurality of inlets and

di vi di ng pat pgofiddeshvotiigat déx¢liamger hbavahgi gdoantmenraing handredgivadipart

toward a plurality of outlets. In this fIOM/nerPing and dividi ng device,

t he 5 means for merging a refrigerant flowing in a plurality of
refrigerant flow paths and then dividing the refrigerant to
another plurality of refrigerant flow paths.

This heat exchanger has flow merging and dividing
means for merging the refrigerant flows which move in a
10 plurality of refrigerant flow paths and then dividing into
another plurality of refrigerant flow paths. Therefore,
the refrigerant can be distributed to another plurality of
refrigerant flow paths appropriately at all times after
refrigerant drift 1is eliminated by the flow merging and
15 dividing means, and thereby the heat exchanging ability of
the heat exchanger can be maximized.
Also, there 1is ©provided a flow merging and
dividing device comprising: an 1inlet part having a
plurality of inlets; a merging part in which a plurality of
20 refrigerant flows from the plurality of inlets are merged;
and an output part having a plurality of outlets to which
the refrigerant flows in from the merging part.
In this flow merging and dividing device, a

plurality of refrigerant flows move in from a plurality of

25 inlets of the inlet part into the merging part so as to



5 nmerging paths are used to nerge a plurality of refrigerant flows froma
pl.urality of inlets snmoothly and guide themto the nmerging part. The

di viding paths are used to divide the refrigerant fromthe nerging part
snoothly towards a plurality of outlets. Therefore, accordin gﬁIiQ\FZDUQW
10 merging and dividing device, the drift of the refrigerant

prevented w thout causing any pressure |l oss. Thus, the ability of the heat
exchanger can be further inproved. Al so, there is provided a heat

exchanger, wherein a plurality of refrigerant flow paths are connected to a
15 plurality of inlets of the flow nmerging and dividi ng devi ce and anot her
plurality of refrigerant flow paths are connected to a plurality of outlets
of the flow nerging and dividing devi ce.~ I this heat exchanger, a
plurality of 20 refrigerant flows nove in froma plurality of refrigerant
flow paths into the flow nmerging and dividing device and the drift is
elimnated in this flow nerging and dividing device. Therefore, the
refrigerant mefigbe di Brifhutefl fohem phusalliaw nef gimgf mingk dint diflgwdevise
to another plurality 22 Novenber 2002 7 O refrigerant flow paths
appropri at el plamiadteti es, thid teegebyat héhleeatexichangamny . abiThdry, cahebe
maxi m zed. I n accordance to first aspect of invention, there is provided a
fl ow mer gi ngr&Ad igevirditngt Hews cahdeipr havag:besn oeagegi pet ddied Bareingi pe
including a first end _and a second end; an inlet portion having a plurality
of inlets, sBPALi treelidininde dhtsdmiith mFeAsehakeednfrandaaPipratity

branch W be comiestig ToThEL; AFLEDGRor e [ o rerglng, 8 bty o
hat 10 2 Pl BLe B! SLR ST GBS, SPESL! L LA P

flows out fromeS3iQ IBG1 A0, ROTLEON ANl h Fak HeOWAUYl: PRL LY minated,

the refrigerant can be discharged from a plurality of

outlets as a plurality of refrigerant flows again.

10 Therefore, the refrigerant can be distributed to a

plurality of paths appropriately at all times to maximize

the ability of the heat exchanger by using the flow merging

and dividing device of the present invention.

In one embodiment of the present invention, at

15 least an inlet and an outlet are not opposed to each other.

Since at least an inlet and an outlet are not

opposed to each other in this flow merging and dividing

device, a refrigerant drifted from the inlet is prevented

from passing through the merging part and flowing out of

20 the outlet as drift. A plurality of refrigerant flows can

be reliably merged at the merging part and the drift of the

refrigerant flows can be reliably eliminated.
In one embodiment of the present invention, the
flow merging and dividing device further comprises: merging

25 paths for smoothly merging a plurality of refrigerant flows



BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1A is a view showi ng an axial end
surface of a flow nerging and dividing device according to a first

enbodi ment of the invention; Fig. 1B is a view showing a half cross section
of the first enbodinent; Fig. 1Cis a view showing the other) QnN@VrZBﬁE of
the first enmbodinent; Fig. 1D is a sectional view show ng a state that
branch pipes are connected to the first enbodinent; Fig. 2Ais a view
showi ng an axial end surface of a flow nmerging and dividi ng device
according to a second enbodi nent of the invention; 22 Novenber 2002 7a
Fig. 2B is a view showing a half cross section of the second enbodi nent;
Fig. 2Cis a view show ng the other end surface of the second enbodi nent;
Fig. 2D is a view showi ng a side surface-of -a branch pi pe connecting nenber
of the second enbodinent; Fig. 2E is a sectional view showing a state that
branch pi pes are connected to the second enbodi nent; 22 NOV ZW _8_
Fig. 3A shows a structure of a heat exchanger according to a third

enbodi ment ofeddhe itneentdvalitg, Brisidleesnd ¥hew ghovhngqga phewsmergirng
and dividing device in the heat exchanger;
smoothly dividing the refrigerant from the merging part
toward a plurality of outlets.
In this flow merging and dividing device, the
5 merging paths are used to merge a plurality of refrigerant
flows from a plufality of inlets smoothly and guide them to
the merging part. The dividing paths are used to divide
the refrigerant from the merging part smoothly towards a
plurality of outlets. Therefore, according to this flow
10 merging and dividing device, the drift of the refrigerant
can be prevented without causing any pressure loss. Thus,
the ability of the heat exchanger can be further improved.
Also, there is provided a heat exchanger, wherein
a plurality of refrigerant flow paths are connected to a
15 plurality of inlets of the flow merging and dividing device
and another plurality of refrigerant flow paths are
connected to a plurality of outlets of the flow merging and
dividing device.
In this heat exchanger, a plurality of
20 refrigerant flows move in from a plurality of refrigerant
flow paths into the flow merging and dividing device and
the drift is eliminated in this flow merging and dividing

device. Therefore, the refrigerant can be distributed from

this flow merging and dividing device to another plurality



5 Fig. 4is a viewshow ng a structure of a heat exchanger according to a
fourth enbodi nent of the invention; Fig. 5Ais a schematic view show ng a
nodi fication of the flow nmerging and dividing device of the 10 i nvention;

Fig. 5B is a schematic view show ng another nodificatjpon; Fig. 5Cis, a
schematic vi ew showi ng anot her nodification; 15 Fig. jgoiqgovae“g?eeﬂv%s%o?w ng a
structure of a conventional heat exchanger; and Fig. 7 is a view show ng a
structure of another conventional heat,exchanger. 20 BEST MODE FOR CARRYI NG
OQUT THE | NVENTI ON Enbodi nents of the flow nmerging and divi di ng device of

the present invention will be described in detail below wth reference to

dr awi ngs of( H¢ sti bt NEnby padhd N@ppZbbkiat@ly RBitg.alll shewssa fdrdst
enbodi nent of the flow nmerging and di vidi ng device of the present

i nvent i ofheASPINERE ieati §XCIBNAM% F 10w e rfithPampdifizfichg device is
constituted sych hpi n j g . 35 Lhternal 'y
engaged to bo'r‘t(rli1 a§X| a r&e)%fg@%a;ctgsp% , 1B§§4’éggcyl i n%??%ﬁ?%%hhpghgalferl%i pe 1
made of eoppedenf awfilclw apprgoixigreinel ceEntirdingatdviige tdwenaxisalngti rection i s
slightly constricted. The end part 1A of the out erjgpcj,pe 1 ar%d t he branch
pi pe connecti AG MEAEEr B1BEnstSdGt L WnST nPéPepadmC By The td&htr aﬁncgart 1C
of the oulher spisRechLcenst;i tutes a nerging part 6. The end part 1B of the
outer pipe 1 constitutes an outlet part 7. Parts 1D, 1E widening fromthe
central part BG ointee cardriqn peatinewar desluhelénd purt $nlALsiB obtitute

a Ter di N AU £2. A0 2 DU AP LAD AT AR DM 1D Bl Maddle

branch pipé connécting nmenber two axial through trenches
two throgdhpet rcemetees: i8yg h@ravesr ;di sposed 180 of f each other in the
circunferential direction. The through trenches 8, 10 20 conftitute %wo

inlets. The bfanchSpPpRIcomTdtiHy néRber ®er9ing a plurality o

refrigerant flows from said plurality of inlets; and

an output portion having a plurality of outlets said
output porting constituting said second end and a second
branch pipe connecting member, wherein said refrigerant
flows out from said merging portion and into said output
portion.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a view showing an axial end surface of a
flow merging and dividing device according to a first
embodiment of the invention;

Fig. 1B is a view showing a half cross section of the
first embodiment;

Fig. 1C is a view showing the other end surface of the
first embodiment;

Fig. 1D is a sectional view showing a state that branch
pipes are connected to the first embodiment;

Fig. 2A is a view showing an axial end surface of a
flow merging and dividing device according to a second

embodiment of the invention;



is fixed to the outer pipe 1 by riveting an outer periphery of the end part
1A of the outer pipe 1 at two sites 11, 12 on the outer peripheral surface
whi ch are di sposed 90 off the two through trenches 8, 10. 2 2 N OV 2pn~
-10 As shown in Fig. 1C, the branch pipe connecting veras qy e
axi al through trenches 15, 16, 17. These three axial roué% trenches 15,
16, 17 are disposed 120 off each other. The through trenches 15, 16, 17 5
constitute three outlets. The branch pjpe connecting menber 3 is fixed to
the outer pipe 1 by riveting an outer periphery of the end part 1B of the
outer pipe 1 at three sites 20, 21, 22 on the outer peripheral surface

whi ch are 60 off the three through trenches 1 16, 17. .evident_10 in
Flgs, TA and 49+ B (1P ofgH ChesbRes 8 5 0Port ¢ REOFRI SECRARD tardithor
opposed tdhe thighddenches 15, 16, 17 of the outlet part 7, but their
positions are off each other in the circunferential direction. As shown in
Fig. 1D, a brdich phe 253 ivia® shewindl theepghgadend he fEigeowdh threench 10
of the branc i C ting menber 2 in the inlet part 5 as a refrigerant
pi pe. Andt é?c£5§%ECB%?%g”having the sane structure as that of this branch
pi pe 25 is intinally esgagedidw sthewdDhdpen tdirdaughutfaneho8 thaugindt is
not 20 shown in the figure. On the other hand, branch pipes 26, 27 are

i nt er nal IRERSNGRTEE X Th@TGUGTE tihsh fReend eMPPBMYTHe br anch pi pe
connecting nerey 3@ n 4 he Qutd el part oy ashdielld geraicPifes. hnatder
branch pi pe having the sane structure as that of” the branch pipes 26, 27 is
i nt er nal Ipipes e\ dovirggizd It éfgageta tdoatiteantt/hr ough trench 16 as a
refrigerant pipe though it is not shown in the figure. In the flow nerging
and dividing device constituted as descri bed above, two refrigerant flows
nove 5 fromtwo inlets 31, 32 of the inlet part 5 into the nerging part 6
and nerge. The drift of the two refrigerant flows is elimnated by this
nmerge at the nerging part 6. Then, refrigerant flows which have been nerged
to elimnate the drift at the nerging part 6 are discharged fromthree 10
outlets 33, 35, 36 of the outlet part 7. That is, according to this flow
nmergi ng and dividing device, after the two refrigerant flows are nerged and
the drift is elimnated, the refrigerant can be discharged fromthree
outlets 33, 35, 36 as three refrigerant flows again w thout 15 any drift.
Therefore, a heat exchanger having an enhanced heat exchanging ability

whi ch can distribute the refrigerant to a plurality of paths appropriately
at all time can be constituted by using this flow nmerging and dividing
device. 20 Also, since the two inlets 31, 32 are not opposed to the three
outlets 33, 35, 36 in this flow nerging and di vidi ng device, the
refrigerant flows drifted fromthe inlets 31, 32 are prevented from passi ng
through the nerging part 6 and flowi ng out of the outlets 33, 35, 36 as 25
drift. Therefore, the two refrigerant flows can be



r 2 2 NOV 2002 -12 reliably nmerged at the nerging part 6 and the drift of
the refrigerant flows can be reliably elimnated. Also, in this flow
mer gi ng and divi ding device, the nerging path 22 can be used to nerge two
refrigerant 5 flows fromthe two inlets 31, 32 snoothly and g@ AeN(h¢ria(y
the merging part 6. The dividing path 23 can be used to divide the
refrigerant fromthe nerging part 6 toward three outlets 33, 35, 36

snoot hly. Thus, according to this flow nmerging and dividing device, the
drift of the refrigerant 10 can be prevented w thout causing any pressure

| oss, and thereby the ability of the heat exchanger can be further

i nproved. (Second Enbodinment) Fig. 2 shows a second enbodi nent of the flow
15 nmerging and dividing device of the pres&nt invention. The second
enbodinent is different fromthe first enbodi ment shown in Fig. 1 only in
the next point (i). (i) As shown in Figs. 2B, 2D and 2E, a protruded part
41 in a conical shape is fornmed in the approximate 20 central part of an

axi al end surface 2A ofgig brgachsHipe gonpecidngr&ediFer  2.heAltSOexBhanger
protruded part 42 in a conical shape is formed in an approxi nate central

part of an ayicabreneewd acemBAdlemdbdlanatt pipeaonnaditigdenber 3. The
axi al dinension of the protruded parts 41, 42 is 2 2 NO V 2002
Fig. 3B is an end view showing a flow merging and
dividing device in the heat exchanger;

5 Fig. 4 is a view showing a structure of a heat
exchanger according to a fourth embodiment of the
invention;

Fig. SA is a schematic view showing a
modification of the flow merging and dividing device of the
10 invention;
Fig. 5B 1is a schematic view showing another
modification;
Fig, 5C 1is a schematic view showing another
modification;
15 Fig. 6 1is a view showing a structure of a
conventional heat exchanger; and
Fig. 7 is a view showing a structure of another

conventional heat exchanger.

20 BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments of the flow merging and dividing
device of the present invention will be described in detail
below with reference to drawings.

(First Embodiment)



- 13 smaller than the axial dinmension of a nerging path 22 and the dividing
path 23. According to the second enbodi nent, a tapered surface 41A of the
protruded part 41 and a tapered surface 5 1D-1 of a part 1D wi dening toward
the end constitute a nerging path 43. A tapered surface 42@;@2 F$Ey 2&&%
protruded part 42 and a tapered surface |E-1 of a part 1E wkden t rd
the end constitute a dividing path 45. As is evident from conparison
between Fig. 1D and Fig. 2E, 10 according to the nerging path 43 of the
second enbodi nent, the tapered surface 41A can be utilized to nerge inflow
refrigerant flows nore snmoothly than the nerging path 22 of the first

enbodi nent. Al so, according to the dividing path 45, the tapered surface
42A can be utilized to divide the 15 nerg@&d-refrigerant nore snoothly than
the dividing path 23 of the first enbodi nent. Therefore, according to the
second enbodi nent, pressure |oss can be further decreased and a nore
efficient heat exchanger can be constituted conpared with the first

enbodi nent. 20 The brapgh pipessiays 26 21r3kC ERBEHLAENEND, 80! Gk edk R, t he
branch pi pe connecting nenbers 2, 3 in the above first and second

embodi nent s. pétgisgnahad diRBWEMES , débatet Brear ol g 3088 aRdehd ohl esn303A
may be fornmed in end walls 302, 303, respectively, of both axial ends of a

25 cylindricghow®nbar F391 ag,shovits | ALdw Omeb§indhaaa Bianehing AedriNQV 29i :
i constituted such that branch pipe connecting members 2, 3
5 are internally engaged to both axial end parts 1A, 1B of a
cylindrical-shape outer pipe 1 made of copper of which
approximate central part in the axial direction is slightly

constricted. The end part 1A of the outer pipe 1 and the

branch pipe connecting member 2 constitute an inlet part 5.

10 The central part 1C of the outer pipe 1 constitutes a
merging part 6. The end part 1B of the outer pipe 1
constitutes an outlet part 7. Parts 1D, 1E widening from

the central part 1C of the outer pipe 1 towards the end
parts 1A, 1B constitute a merging path 22 and a dividing
15 path 23.

As shown in Fig. 1A, the branch pipe connecting
member 2 has two axial through trenches 8, 10. These two
through trenches 8, 10 are disposed 180° off each other in
the circumferential direction. The through trenches 8, 10

20 constitute two inlets. The branch pipe connecting member 2
is fixed to the outer pipe 1 by riveting an outer periphery
of the end part 1A of the outer pipe 1 at two sites 11, 12
on the outer peripheral surface which are disposed 90° off

the two through trenches 8, 10.



pi pes 305 communicating wwth the three hol es 302A of the end wall 302 may
be welded to the end wall 302 and two branch pi pes 306 communi cating with
the two hol es 303A of the end wall 303 may be welded to the end wall 303. 5
Al'so, flow dividing devices 311, 312 may be connected to bot h2epdN(§ 2N?
connecting pipe 310 to constitute a flow nerging and divi di ng dévice 313 as
shown in Fig. 5A. The flow dividing devices 31l, 312 have a | arge-di aneter
part 311A, 312A and a snmall-dianeter part 10 311B, 312B. The | arge-di aneter
part 311A, 312A and the snall-diameter part 311B, 312B are connected with a
gentle slope. Two branch pipes 315, 316 are connected and conmuni cated with
an end surface 313 of the |arge-dianeter part 311A O her two branch pipes
317, 318 are connected 15 and conmuni catedOwi th an end surface 315 of the

| arge di aneter part 312A. In this flow nmerging and dividing device 313, the
two flow dividing devices 311, 312 and the connecting pipe 310 constitute a
merging part and the end surfaces 313, 315 of the flow dividing devices

311, 312 20 constitutexan il PRrFignd @n ophlel Rakh ;&ﬁﬁ?eEBhM§E¥1nEhe
comuni cating hol es 313A 3138 of the énd surface 313 constitufe inlets and

the communi cakinpgrhobesha3d 5Anrat5Bagh atthetpRdugHr feeen3dds canst i tigte 17.
outlets. The comruni cating holes 313A, 313B are not opposed to the

conmmuni cat i nghkgkexdea3lhfiaBliiougk 2rin6h¥s2Q062 165 FUTthes, daspsbewn
in Fig. 5B, branched pipes 321, 322 may be connected to both ends of a
connecti ng pilpEe®°320ffo «xist iottinee.a f IThw mehgbnghantdrdhehdsngl Slevileg 323.
The branched pi pes 321, 322 have two branches each, that is, 5 branch parts
324, 325 anddon@tdltugar t $h32@, 32FleBsanch Phpesb828¢ch33pipee connectédgt o
the branch parts 324, 325 and branch pi pes 331, 332 are connected to the
branch partsn@@@913?7lﬂrﬁ%*ﬁﬂft%mﬁhﬁrgpﬁgra@dnﬁ\kchme%Mﬁ¢h%9323 eRteRi s
constitution, base parts 3%H$ 322A of the anched 10 pi pes 321, 322 and a
connecti ng pFﬁé PIGLYoeh |t e nﬁﬁﬁln&%xﬂ{ ﬁﬁeOHFﬁﬁcWHﬁ%t ab4thyss of

e branched fuae AL Sl Ul Fel LS P BI% Al Bbeh pRhi 332
e o e e SO o3 A S o e

Embodi miNt) in Figs. 1A and 1C, the through trenches 8, 10 of the inlet

part 5 are not opposed to the through trenches 15, 16, 17

of the outlet part 7, but their positions are off each

other in the circumferential direction.

As shown in Fig. 1D, a branch pipe 25 1is

15 internally engaged to the through trench 10 of the branch

pipe connecting member 2 in the inlet part 5 as a

refrigerant pipe. Another branch pipe having the same

structure as that of this branch pipe 25 1is internally

engaged to the other through trench 8 though it is not

20 shown in the figure. On the other hand, branch pipes 26,

27 are internally engaged to the through trenches 15, 17 of

the branch pipe connecting member 3 in the outlet part 7 as

refrigerant pipes. Another branch pipe having the same

structure as that of the branch pipes 26, 27 is internally



Fig. 3 shows a side view of a heat exchanger according to a third

enbodi nent of the present invention. 20 This heat exchanger uses a fl ow
mer gi ng and divi di ng device 50 using a branch pi pe connecting nmenber 54 in
the sanme constitution as the branch pipe connecting menber i%mﬁ‘l 90028)
i nstead of the branch pipe connecting nenber 3 in the flow ing and
dividing device of the first 25 enbodi nent. Two through trenches 65, 66 of
this branch 2 2 NOV ~Wl - 16 pipe connecting nenber 54 are di sposed 90
off the two through trenches 8, 10 of the branch pipe connecting nenber 2
in the circunferential direction. In this heat exchanger, a plurality of
fin plates 5 51 bent at an acute angle are di sposed at predeterm ned
intervals in the direction perpendicul ar-id-the plane of the paper. A
refrigerant pipe 52 penetrates across the plurality of fin plates 51. Al so,
this heat exchanger has a flow dividing 10 device 53. This flow dividing
device 53 is connected to one opening 55A of a first refrigerant flow path

55 and one 0pRRLAEASEA Otha SeEdd arbuger antehéRWIRAL Bs 56 byefrbganaht
pi pe 57. The first refrigerant flow path 55 is extended penetrating the

plurality of pfibe phatigh 3t lisk@cax Fhoweedinewdriek falqang: t he outer periphery
side of a longer bent part 64 of the fin plate 51. The other opening 55B of
the first refrigerant finow pheh 56low comnegireyd t @arohe dialvétli®g of damical et
part 59 of the flow nerging and dividing device 50 by a branch pipe 60. 20
On t he ot her chasdituliedsecordeses iherr anovel owpatde B6 darand ehbeds among
the outer periphery side of a shorter bent part 67 of the fin plate 51 and
then al 8ng t K&omniee gadiefiserdl sitle off tidie tinkpthgParttheivke phet me¥ginghe
ot her opening 56B of this second refrigerant flow path 25 56 is conn?cted
to the ot her PPAltet® 687 MERES) n| depstily of the two refrigerant tlows

is eliminated by this merge at the merging part 6. Then,
refrigerant flows which have been merged to eliminate the
drift at the merging part 6 are discharged from three

10 outlets 33, 35, 36 of the outlet part 7. That is,
according to this flow merging and dividing device, after
the two refrigerant flows are merged and the drift is
eliminated, the refrigerant can be discharged from three
outlets 33, 35, 36 as three refrigerant flows again without

15 any drift. Therefore, a heat exchanger having an enhanced
heat exchanging ability which can distribute the
refrigerant to a plurality of paths appropriately at all
time can be constituted by using this flow merging and
dividing device.

20 Also, since the two inlets 31, 32 are not opposed
to the three outlets 33, 35, 36 in this flow merging and
dividing device, the refrigerant flows drifted from the
inlets 31, 32 are prevented from passing through the
merging part 6 and flowing out of the outlets 33, 35, 36 as

25 drift. Therefore, the two refrigerant flows can be



~ 2 ~OV 2002 -17 of the flow nerging and dividing device 50 by a branch

pi pe 68. This flow nerging and dividing device 50 is disposed t
| onger bent part 64 and the shorter bent part 67 of the fin pIﬁZew m

outlet part 70 of the flow nerging and dividing device 50 has two outlets
71, 72 constituted by the through trenches 8, 10. The outlet 71 is
connected to one opening 75A of a third refrigerant flow path 75 via a
branch pipe 73. The third refrigerant flow path 75 is 10 extended al ong the
i nner periphery side of the bent part 64 and the other opening 75B | ocated
slightly Iower than the center of the bent part 64 is connected to one
opening 77A of a branched pipe 77 by a branch pipe 76. The other outlet 72
of the flow nerging and 15 dividing devi<e250 is connected to one opening
80A of a fourth refrigerant flow path 80 via a branch pipe 78. The fourth
refrigerant flow path 80 is extended upward al ong the inner periphery side
after turning near the |ower end of the bent part 56 and the ot her opening

80B 1 ocat ed 2015kbalt hikrbauet 130, theraeny cpapt EharbeRindapty @4 48 the

connected to the other opening 77B o pi pe 7 pl pe

81. AccordingekpibheaheaksushangdebeCoRIt hbuted1asmitdeted bed above, one
refrigerant flow noves fromthe flow 25 dividing device 53 to the first

refrigerant flow path BYso, 42 thfsVfi0e2 ndyide BhaneiidaePldandes e
through trench (inlet) 65 of the
the merging path 22 can be used to merge two refrigerant
5 flows from the two inlets 31, 32 smoothly and guide them to
the merging part 6. The dividing path 23 can be used to
divide the refrigerant from the merging part 6 toward three
outlets 33, 35, 36 smoothly. Thus, according to this flow
merging and dividing device, the drift of the refrigerant

10 can be prevented without causing any pressure loss, and
thereby the ability of the heat exchanger can be further
improved.

{Second Embodiment)
Fig. 2 shows a second embodiment of the flow

15 merging and dividing device of the present invention. The
second embodiment 1s different from the first embodiment
shown in Fig. 1 only in the next point (i).

(i) As shown in Figs. 2B, 2D and 2E, a protruded
part 41 in a conical shape is formed in the approximate

20 central part of an axial end surface 2A of a branch pipe
connecting member 2. Also, a protruded part 42 in a
conical shape is formed in an approximate central part of
an axial end surface 3A of a branch pipe connecting member

3. The axial dimension of the protruded parts 41, 42 is



flow nmerging and dividing device 50 at the tinme of evaporation. The ot her
refrigerant flow fromthe flow dividing device 53 noves to the second
refrigerant flow 5 path 56, the branch pipe 68 and the throu t

(inlet) 66 of the flow nerging and dividi ng device 50. These%‘\zowvhzooz
refrigerant flows are nmerged at the nerging part 6 of the flow nerging and
dividing device 50 and the drift is elimnated. Subsequently, the
refrigerant in the merging 10 part 6 flows fromthe outlets 71, 72 of the
outlet part 70 via the branch pipes 73, 78 and passes through the third
refrigerant flow path 75 and the fourth refrigerant flow path 80. Then the
refrigerant flows into the openings 77A, 77B of the branched pipe 77 via
branch pipes 76, 81. 15 On the other handl3t the tine of condensation, the
refrigerant flow from one opening 77A of the branched pipe 77 flows into
the outlet 71 of the outlet part 70 via the branch pipe 76, the third
refrigerant flow path 75 and the branch pipe 73. The refrigerant flow from
the other 20 gpenidy ¢i{Eh otnthaxhzancdarmds e 741 f howse dditiy therRubbetand?2
of the outlet part 70 via the branch pipe 81, the fourth refrigerant flow
path 80 and ttte: biianicdi g peatd8.23These two refrigerant flows are nerged at
the nmerging part 6 of the flow nerging and dividing device 50 and the drift
is 25 elimnated. Subseguamtdingt e r ¢hei geeanhdi rethedimegt Ng a 2adeMe@/
2002 - 19 part 6 flows fromthe through trenches 65, 66 of the inlet part
59, passes twwufpre heldbrafchhpi peotatdess rart tdlenahd oas tepevethesuftifieste
and second refrigerant flow paths 55, 56. 5 Thus, according to the heat
exchange? of ¥k efbodli past, lhevddeming tawardf rikrer gpd feomsEheuter st
and second refrigerant flow paths 55, 56 or the third and fourth
refrigerant 1% hBakh, cah BEPELSH nEtRES fKE fQownther fEedrased

di vi di ng device 50 i ded pet 10 the fifst d i t
1 ow paths 53256 4RaotHe 3 n PSRN FOUPEIS 1 hobane: DU paEnd A

|
Theref ore, the,fel4i qyfankaganchRe i sLEEbULd ADDLARS T alaly als all 4d Mg, o

the third and tourth refrigerant ow pat hs rst and second

refrigerant flowipat hseRf Womprilds, Bdevddat exghangd ngyRbi Igity, caik be
maxi m zed. (Fourth Enbodi nent)

10 according to the merging path 43 of the second embodiment,
the tapered surface 41A can be utilized to merge inflow
refrigerant flows more smoothly than the merging path 22 of
the first embodiment. Also, according to the dividing path
45, the tapered surface 42A can be utilized to divide the

15 merged refrigerant more smoothly than the dividing path 23
of the first embodiment. Therefore, according to the
second embodiment, pressure loss can be further decreased
and a more efficient heat exchanger can be constituted
compared with the first embodiment.

20 The branch pipes 25, 26, 27 are inserted and
soldered to the branch pipe connecting members 2, 3 in the
above first and second embodiments. It is noted, however,
that three holes 302A and two holes 303A may be formed in

end walls 302, 303, respectively, of both axial ends of a

25 cylindrical member 301 as shown in Fig. 5C. Three branch



Fig. 4 shows a side view of a heat exchanger according to a fourth
enbodi nent of the present invention. This heat exchanger uses the fl ow
mer gi ng and dividing 20 device 50 provided in the third enbodi nent. Al so,
this heat exchanger is provided with fin plates 51 provided |gzn¢pt\lhzng
enbodi ment. A refrigerant pipe 90 penetrates the fin plates 5% 5 o
direction perpendicular to the plane of the paper. 2 ZNO V2002 -201In
this heat exchanger, one opening pipe 91 is connected to one opening 90A of
the refrigerant pipe 90 before branching. The other opening 90B of this
refrigerant pipe 90 is connected to a first opening 92A of 5 a three-way
branched pi pe 92. A second openi ng 92H of the three-way branched pipe 92 is
connected to one opening 93A of a first réfirigerant flow path 93 and a
third opening 92C is connected to one opening 95A of a second refrigerant
flow path 95. 10 The first refrigerant flow path 93 is extended penetrating
the plurality of fin plates 51 Iike a needl ework along a | onger bent part
64 of the fip;ipkat sdsl. cdhRuALBEEiARERIIt 98 ok nirbe fidids r 8bphgey@nthél ow
path 93 is connected to one through trench 65 of an inlet part 59 15 of the
f1 ow nergi ngeand wh Ml dBog desw cBeSWdlded brandhepi rdb6ialn 302 einler thand,
the second refrigerant flow path 95 is extended fromthe upper end part of
t he | onger bbmangar tpifpkof306ecbmmupliabeiby owidth ttee upper hedesof3B&shoft er
bent part 67 of the fin plate 51 and further along the outer 20 periphery
si de of thistbenengdaald7 30Phaan e vwedelachgoodBeofenchiwalded®dd refri ger ant
flow path 95 located in _the vicinity of the |lower end of the_shorter bent
part 673 s connected t&ltSe offfer t RigdgH Gr eHEN166S0f 3the i Alét Bart B9 of
the flow nmerging and dividing device, 50 by a branch 25, pi pe 96. 2 Nov
2002 -21 An GGP%@Ftﬁélrt 20 (.kr’fogtjrhe SRR rféﬁlgiahg TP rEQné’Hé‘?/i C%E%O has
two outlets consti.tuted by_.ihe through trenches 8, 10. The t] et
constituted E?ntshétttuﬂfreofghflg?"én%%r%nlqg 88§n§&€'é 1pg gr?é’lgﬁe%inég %Asg?w%
third 5 refrigerany flow parc80ida aiRneNely PadeidEs e [Meid pave a
refrigerant ff ow pat h i s extended along the inner periphery side of the
bent part 64 1andRE Lider opspt N3 18Q8 | 9canedind | ghtdmailiceRlanfdtat t Pt
center of the bent part 64 is connected to one opening 77B of a branched
pi pe 7hcdy 1G1aByrapthBpi peritd. 1hheesidiametwtd eparil ofi inhe $12mw rerd)i bgeand
di viding device 50 is connected to one opening 98A of a

small-diameter part 311B, 312B are connected with a gentle

slope. Two branch pipes 315, 316 are connected and
communicated with an end surface 313 of the large-diameter
part 311A. Other two branch pipes 317, 318 are connected
15 and communicated with an end surface 315 of the large-
diameter part 312A. In this flow merging and dividing
device 313, the two flow dividing devices 311, 312 and the
connecting pipe 310 constitute a merging part and the end
surfaces 313, 315 of the flow dividing devices 311, 312
20 constitute an inlet part and an outlet part, respectively.
The communicating holes 313A, 313B of the end surface 313
constitute inlets and the communicating holes 315A, 315B of
the end surface 315 constitute outlets. The communicating
holes 313A, 313B are not opposed to the communicating holes

25 315A, 315B.



‘fourth refrigerant flow path 98 via a branch pipe 97. The fourth
refrigerant flow path 98 is connected to a 15 refrigerant pipe 90 in the
vicinity of the center of the bent part 64 by a gangway pipe 99 fromthe
vicinity of the upper end of the bent part 67 and the other oggrgﬂgﬂféﬁgzs
connected to the other opening 77A of a branched pipe 77 by a

100. 20 According to the heat exchanger constituted as descri bed above,
refrigerant flows divided to the first refrigerant flow path 93 and the
second refrigerant flow path 95 can be nerged in the fl ow nergi ng and

di viding device 50 at the tinme of evaporation. Then, the 25 refrigerant
flow of which drift has been elimnated by this ~ 2 NOV 2002 -22 nerge
can be divided to the third refrigerant f1ow path 80 and the fourth
refrigerant flow path 98. On the other hand, at the tinme of condensation,
the refrigerant flows divided to the third refrigerant flow path 80 and the
5 fourth refrigerant flow path 98 can be nerged in the flow nergi ng and

di viding device 50. Theqrthle,r akrisgei@ntnf IFay ofspihihandindd dgsedeesm ,
elimnated by this nerge can be divided to the first refrigerant flow path
93 and the sggonflakelid gaymdctfddWPabdtDSendd dlius, ceeeicdiing twigdi 320
enbodi nent, the drift of the refrigerant fromthe first and second
refrigerant tbowopatitud® H5Ffbswtherybhg daadd diedktihgr efaviiger a323 f | orhe
pat hs 80, 98 can be elim nated by the flow nmergi ng and dividing device 50.
Ther ef ore, theanehedgarigres cadlbe 3@2sthavait sdoldrappgy | agehy dhadllisi nes
to the third and fourth refrigerant flow paths 80, 98 or the first and
second Pefrihspash makpabRs, 9329mndhhganche Badts ex2handi2ig abBranghcan
be maxim zed. It is noted that the present .invention can be 20 applied in a
heat exchangBiP8f 65?%00?3%qﬁFBn@ﬁPnépﬁﬁéudHDt?ﬁ?h@ﬁ?nﬁkcﬁéﬁﬁérép ¢ i Aédor

equi pent ar g degeri bed iin fhe fni g And Fourth qubpdi MRALS-y, o 22 MOV, 2002

326, 327. In the flow merging and dividing device 323 of
this constitution, base parts 3214, 322A of the branched
10 pipes 321, 322 and a connecting pipe 320 constitute a
merging part. The branch parts 324, 325 of the branched
pipe 321 constitute an inlet part and the branch parts 326,
327 of the branched pipe 322 constitute an outlet part.
Also, there are three or 1less inlets or outlets
15 in the above-described flow merging and dividing device,
but there may be three or more of these.
(Third Embodiment)
Fig. 3 shows a side view of a heat exchanger
according to a third embodiment of the present invention.
20 This heat exchanger uses a flow merging and dividing device
50 using a branch pipe connecting member 54 in the same
constitution as the branch pipe connecting member 2 (see
Fig. 3B) instead of the branch pipe connecting member 3 in
the flow merging and dividing device of the first

25 embodiment. Two through trenches 65, 66 of this branch



-23 | NDUSTRI AL APPLI CABI LI TY The present invention can be applied to a heat
exchanger having a plurality of refrigerant flow paths and is useful in
distributing a refrigerant to the plurality of 5 refrigerant flow paths
appropriately at all tines to maxi m ze the heat exchanging ability. 22
Novenber 2002 -24 CLAIMS 1. A flow nerging and dividi ng devi cezc nN(]\;élzmM
an outer pipe, said outer pipe including a first end and a second end; an
inlet portion having a plurality of inlets, said inlet portion constituting
said first end and a first branch pi pe connecting nenber; a nerging portion
for nmerging a plurality of refrigerant flows fromsaid plurality of inlets;
and an output portion having a plurality of outlets, said output porting
constituting said second end and a second llr-anch pi pe connecting nenber
wherein said refrigerant flows out fromsaid nmerging portion and into said
out put portion. 2. The flow nerging and dividing device according to claim
1, wherein said plurality of inlets and said plurality of outlets are not

opposed o eaeiho! BehnedriFRe el MBI Nd 8N ANLLLRI HPY! §eracapl dig {0

claim1l, whe sai I'rst pi pe connecting nenber further conprises
two axial thrgughidgh mﬁcsheél-&-rhﬁoféPWtHErEkﬁﬂcﬁngigbVb@hﬂ@c@@)ﬁ'glc?nember

according to claim3, wherein said through trenches are di sposed’| 80 from
each ot her i aritairdieranifaterth ¥£CctdDrecbiodhe fl ow nmergi ng and di vi di ng
devi ce according to claim4, wherein said through trenches constitute two
inlets. In this heat exchanger, a plurality of fin plates
5 51 bent at an acute angle are disposed at predetermined
intervals in the direction perpendicular to the plane of
the paper. A refrigerant pipe 52 penetrates across the
plurality of fin plates 51.
Also, this heat exchanger has a flow dividing
10 device 53. This flow dividing device 53 is connected to
one opening 55A of a first refrigerant flow path 55 and one
opening 56A of a second refrigerant flow path 56 by a
branch pipe 57. The first refrigerant flow path 55 is
extended penetrating the plurality of fin plates 51 like a
15 needlework along the outer periphery side of a longer bent
part 64 of the fin plate 51. The other opening 55B of the
first refrigerant flow path 55 is connected to one inlet 65
of an inlet part 59 of the flow merging and dividing device
50 by a branch pipe 60.
20 On the other hand, the second refrigerant flow
path 56 is extended along the outer periphery side of a
shorter bent part 67 of the fin plate 51 and then along the
inner periphery side after turning at the end part 67A.
The other opening 56B of this second refrigerant flow path

25 56 is connected to the other inlet 66 of the inlet part 59



‘22 Novenber 2002 -256. The fl ow merging and dividing device according to
claim1, wherein said second branch pipe connecting nmenber furt

conprises three axial through trenches. 7. The fl ow nergi ng and QbMHDNbZUUZ
device according to clains 6, wherein said through trenches are di sposed
120 from each other in a circunferential direction. 8. The flow nergi ng and
di vidi ng device according to claim7, wherein said through trenches
constitute three outlets. 9. The flow nergi ng and divi di ng devi ce accordi ng
to claim1, wherein said first and second branch pi pe connecti ng nenbers
are fixed to said first and second ends by riveting an outer periphery of
the outer pipe. 10. The flow nerging and dividing device according to claim
1, further conprising: nmerging paths for-smeothly nmerging said plurality of
refrigerant flows fromsaid plurality of inlets; and dividing paths for
smoot hly dividing the refrigerant fromsaid nerging portion toward said
plurality of outlets. 11. The flow nmerging and dividing device according to
clai m 10, whereip _.Sai i gP g, QRS 5%ggk

sai d protrudgg %g?t§Fgwg§%?§E% |%h?haﬁgﬁgﬁ forme eigﬁio y |£aﬁ£pe

central portiggn oirp3al defdw Sﬁxepéﬁﬂéhaﬁﬁp(%n%rﬂl%'&Qvﬂ@@b%b iR -ailbsobbaw
nmer gi ng and di vi di ng device according to claim10, wherein said dividing

paths furthepeg¢@eRhi $hed IWrRfdtidednPaphrtSdad Ot tHedhpatler HeaaNi gaktin
shape and fornmed approximately in a central portion of said second branch
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10M 10M 10M
fourth refrigerant flow path 80 is extended upward along

the inner periphery side after turning near the lower end
of the bent part 56 and the other opening 80B located
20 slightly lower than the center of the bent part 64 1is
connected to the other opening 77B of a branched pipe 77 by

a branch pipe 81.
According to the heat exchanger constituted as
described above, one refrigerant flow moves from the flow

25 dividing device 53 to the first refrigerant flow path 55,
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the branch pipe 60 and the through trench (inlet) 65 of the
flow merging and dividing device 50 at the time of
evaporation. The other refrigerant flow from the flow
dividing device 53 moves to the second refrigerant flow
5 path 56, the branch pipe 68 and the through trench (inlet)
66 of the flow merging and dividing device 50. These two
refrigerant flows are merged at the merging part 6 of the
flow merging and dividing device 50 and the drift is
eliminated. Subsequently, the refrigerant in the merging

10 part 6 flows from the outlets 71, 72 of the outlet part 70
via the branch pipes 73, 78 and passes through the third
refrigerant flow path 75 and the fourth refrigerant flow
path 80. Then the refrigerant flows into the openings 77A,
77B of the branched pipe 77 via branch pipes 76, 81.

15 On the other hand, at the time of condensation,
the refrigerant flow from one opening 77A of the branched
pipe 77 flows into the outlet 71 of the outlet part 70 via
the branch pipe 76, the third refrigerant flow path 75 and
the branch pipe 73. The refrigerant flow from the other

20 opening 77B of the branched pipe 77 flows into the outlet
72 of the outlet part 70 via the branch pipe 81, the fourth
refrigerant flow path 80 and the branch pipe 78. These two
refrigerant flows are merged at the merging part 6 of the
flow merging and dividing device 50 and the drift is

25 eliminated. Subsequently, the refrigerant in the merging
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part 6 flows from the through trenches 65, 66 of the inlet
part 59, passes through the branch pipes 60, 68 and then
flows into the first and second refrigerant flow paths 55,
56.

5 Thus, according to the heat exchanger of this
embodiment, the drift of the refrigerant from the first and
second refrigerant flow paths 55, 56 or the third and
fourth refrigerant flow paths 75, 80 can be eliminated by
the flow merging and dividing device 50 provided between

10 the first and second refrigerant flow paths 55, 56 and the
third and fourth refrigerant flow paths 75, 80. Therefore,
the refrigerant can be distributed appropriately at all
times to the third and fourth refrigerant flow paths 75, 80
or the first and second refrigerant flow paths 55, 56.

15 Thus, the heat exchanging ability can be maximized.

(Fourth Embodiment)

Fig. 4 shows a side view of a heat exchanger
according to a fourth embodiment of the present invention.
This heat exchanger uses the flow merging and dividing

20 device 50 provided in the third embodiment. Also, this
heat exchanger is provided with fin plates 51 provided in
the third embodiment. A refrigerant pipe 90 penetrates the
fin plates 51 in the direction perpendicular to the plane

of the paper.
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In this heat exchanger, one opening pipe 91 is
connected to one opening 90A of the refrigerant pipe 90
before branching. The other opening 90B of this
refrigerant pipe 90 is connected to a first opening 92A of
5 a three-way branched pipe 92. A second opening 92B of the
three-way branched pipe 92 is connected to one opening 93A
of a first refrigerant flow path 93 and a third opening 92C
is connected to one opening 95A of a second refrigerant

flow path 95.

10 The first refrigerant flow path 93 1is extended
penetrating the plurality of fin plates 51 1like a
needlework along a longer bent part 64 of the fin plate 51.
The other opening 93B of the first refrigerant flow path 93
is connected to one through trench 65 of an inlet part 59

15 of the flow merging and dividing device 50 by a branch pipe
60. On the other hand, the second refrigerant flow path 95
is extended from the upper end part of the longer bent part
64 of the fin plate 51 over the upper end of a shorter bent
part 67 of the fin plate 51 and further along the outer

20 periphery side of this bent part 67. The other opening 95B
of this second refrigerant flow path 95 located in the
vicinity of the lower end of the shorter bent part 67 1is
connected to the other through trench 66 of the inlet part
59 of the flow merging and dividing device 50 by a branch

25 pipe 96.
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through trenches 8, 10. The outlet constituted by the
through trench 8 is connected to one opening 80A of a third
5 refrigerant flow path 80 via a branch pipe 78. The third
refrigerant flow path 80 is extended along the inner
periphery side of the bent part 64 and the other opening
80B located slightly lower than the center of the bent part
64 is connected to one opening 77B of a branched pipe 77 by

10 a branch pipe 81.

The other outlet 71 of the flow merging and
dividing device 50 is connected to one opening 98A of a
fourth refrigerant flow path 98 via a branch pipe 97. The
fourth refrigerant flow path 98 is connected to a

15 refrigerant pipe 90 in the wvicinity of the center of the
bent part 64 by a gangway pipe 99 from the vicinity of the
upper end of the bent part 67 and the other opening 98B 1is
connected to the other opening 77A of a branched pipe 77 by
a branch pipe 100.

20 According to the heat exchanger constituted as
described above, refrigerant flows divided to the first
refrigerant flow path 93 and the second refrigerant flow
path 95 can be merged in the flow merging and dividing
device 50 at the time of evaporation. Then, the

25 refrigerant flow of which drift has been eliminated by this
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merge can be divided to the third refrigerant flow path 80

and the fourth refrigerant flow path 98. On the other

hand, at the time of condensation, the refrigerant flows

divided to the third refrigerant flow path 80 and the

5 fourth refrigerant flow path 98 can be merged in the flow

merging and dividing device 50. Then, the refrigerant flow

of which drift has been eliminated by this merge can be

divided to the first refrigerant flow path 93 and the

second refrigerant flow path 95.

10 Thus, according to this embodiment, the drift of

the refrigerant from the first and second refrigerant flow

paths 93, 95 or the third and fourth refrigerant flow paths

80, 98 can be eliminated by the flow merging and dividing

device 50. Therefore, the refrigerant can be distributed

15 appropriately at all times to the third
refrigerant flow paths 80, 98 or the first
refrigerant flow paths 93, 95. Thus, the heat

ability can be maximized.

and fourth

and second

exchanging

It is noted that the present invention can be

20 applied in a heat exchanger of outdoor equipment although

the heat exchangers of indoor equipment are described in

the third and fourth embodiments.



10 *10!V : $109%& ()-[P\\ n] ] A} <uv7!

1 & $1096& () - @ 9& $109R58&5&' () - @ $109B& () -s! Hf $1096555&' () - s! AMBLOYB5& () -

9l 1096& ()-~6__" ] aa}"?47! 105 ;

$1096& ()- 8! 109%& ()- 96! 1096& ()-1"9. $109%BNB& ()-! VO, $1ov&5mmw@&
"()-a aaaaabdj H7! 105! Vy 9%409%& ()-'$! HOy 9%40%& ()-' $L! 109%&

%40% ()-Y 105 105dVddeeeeef } oP1lL, g10% & ()-$| 10% & ()-Z 10" 10 10! |

V0% ()-'$!'sy YA0%& ()-'$!uy Y%0%WAR ()-' $f f ghj CkDKEKFKwWXMB7! 10t 10t 10t°

040% & ()--!n" %O%& ()--!L

-_23 -

INDUSTRIAL APPLICABILITY
The present invention can be applied to a heat
exchanger having a plurality of refrigerant flow paths and
is useful in distributing a refrigerant to the plurality of
5 refrigerant flow paths appropriately at all times to

maximize the heat exchanging ability.
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1. A flow merging and dividing device comprising:

an outer pipe, said outer pipe including a first end
and a second end;

an inlet portion having a plurality of 1inlets, said
inlet portion constituting said first end and a first branch
pipe connecting member;

a merging portion for merging a plurality of
refrigerant flows from said plurality of inlets; and

an output portion having a plurality of outlets, said
output porting constituting said second end and a second
branch pipe connecting member, wherein said refrigerant
flows out from said merging portion and into said output
portion.
2. The flow merging and dividing device according to claim
1, wherein said plurality of inlets and said plurality of
outlets are not opposed to each other.
3. The flow merging and dividing device according to claim
1, wherein said first branch pipe connecting member further
comprises two axial through trenches.
4, The flow merging and dividing device according to claim
3, wherein said through trenches are disposed 180° from each
other in a circumferential direction.
5. The flow merging and dividing device according to claim

4, wherein said through trenches constitute two inlets.
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claims 6, wherein said through trenches are disposed 120°
from each other in a circumferential direction.

8. The flow merging and dividing device according to claim
7, wherein said through trenches constitute three outlets.
9. The flow merging and dividing device according to claim
1, wherein said first and second branch pipe connecting
members are fixed to said first and second ends by riveting
an outer periphery of the outer pipe.
10. The flow merging and dividing device according to claim
1, further comprising:
merging paths for smoothly merging said plurality of
refrigerant flows from said plurality of inlets; and
dividing paths for smoothly dividing the refrigerant
from said merging portion toward said plurality of outlets.
11. The flow merging and dividing device according to claim
10, wherein said merging paths further comprise a protruded
part, said protruded part is conical in shape and formed
approximately in a central portion of said first branch pipe
connecting member.
12. The flow merging and dividing device according to claim
10, wherein said dividing paths further comprise a protruded
part, said protruded part is conical in shape and formed

approximately in a central portion of said second branch

pipe connecting member.



