-1 SHI ELDI NG MEMBER AND | NDDOR UNI T OF AN Al R CONDI TI ONER BACKGROUND OF
THE | NVENTION 5 [ 0001] The present invention relates to a shielding nenber
used for an indoor unit of an air conditioner and an indoor unit of an air

~conditioner using the shielding nenber.1[0002] Conventionally, in a _
plurality of indoor units of 10 an air conditioner, which have different
cool ing/ heating capacities, there has been proposed to use a single casing
and provi de heat .exchangers having different sizes (e.g., see Patent
Docunment 1: JP 7-42010 Y2). Thereby, the casing is shared anong the indoor
units having different 15 cooling/heating capacities to reduce the nunber
of ~ conponent SHTLHUENG QeughEg Aem uf ool | ar £ast - a3 ABOQHINTHoMeern i n the
‘conventional indoor units of the air conditioner, since it is required to
manuf acture heat exchangers with different sizes depending on their 20
cooling/ heating capacities, the nunber of conmponents is still large and

t he manuf aghUkicROURDSHF FHEkEat/EMekyyhi gher.  [0004] In the conventional

i ndoor units of the air conditioner, since heat exchangers with different
sizes s depgodog on thel [ pea0bh RO/ NCAANG£aRALI IS AP usedniLohiAg

exanple, if outdoor units are exchanged for larger ones 2 t
originals gamB8rt QsbACEBRSEnt RRLECEORK ROLRERLT B9y conditioner and an

indoor wunit of an air conditioner using the shielding

member.
[0002] Conventionally, in a plurality of indoor units of
10 an air conditioner, which have different codling/heating

.capacities, there has begn proposed to use a single casing

and ?rovide heat exchangers having different sizes (e.qg.,

see Patent Doéumgnt 1: JP 7-42010 Y2). Thereby, the césing

is- shared among the indoor ﬁnits having different

15 . ~cooling/heating capac¢ities to reduce thé number of
components, thus reducing manufacturing cost.

%:} [OOOBj However,'in the conventional indoor units of the

alr conditioner, since it is required to manufacture heat.

exchangers with different sizes depending on their

20 cooling/heating capacities, the number of components is
stillllarge and the manufacturing cost is relatively higher.
[0004] In the conventional. indoor units of the air
conditioner, since heat exchangers with different sizes
depending on their cooling/heating capacities are used, for

25 . example, if outdoor units are exchanged for larger ones




-capacities, it is also required to exchange i ndoor units for | ar ger ones,
because it is not possible to increase their heat exchangi ng capacities
with the original heat 5 exchangers. That is, it is difficult to increase
~the -cooling/heating capacities of the indoor units of the conventional
air conditioner. SUMVARY OF THE | NVENTI ON 10 [0005] It is therefore an

obj ect of the present invention to provide a shielding nenber that can
effectively reduce the nunber of conponents as well as the manufacturing
cost. It ishahsamn QjEea1ef dheaPresedhcrbA¥ENEHANt 8oBLONLAB8R 1 hgdoOr
unit of an air conditioner 15 that can change its heat exchange capacCity
wi thout exebargingsy heatiexghangeredalthough axddnawqrg iq{c[cgﬁ“ﬁﬂitgf a
refrigerant may be changed). [0006] A shielding nenber according to the
present i méentionds 6ASL] 0WRduse as:! abenpl apedsiBian dndegt ealetni ¢
of an air conditioner, the indoor unit having a heat exchanger and a fan
for bringi Bdedir 4o hebeghosxen it | ogk, ai . ifiowsi nf.o.p part
of the heat gxchanger. % OOOgF 9Wt %l%%%gekggﬁsfgﬁﬁtFgﬁghgglthég?ﬁdoor
unit sof thg.gLhhseeaditi s ichyid s .proyi hLh the. hield

- menber, passgge 8% gir tﬁ?%ﬁbhmghehﬂgrﬁgof&%ggggﬁﬁﬁeé%pe%é 5%85%, tﬁgt ,
Vent'lat'oeogiiﬁg?hQQEEan éQEacfﬁféseﬁﬁPaQ§@§1 fﬁ%o%&ev%ﬂﬁ%g’ 8% tpﬁé the

heat exchang
' conventional air conditioner.

SUMMARY OF THE INVENTION

10 - [0005] It 1is therefore an object of the present
invention to provide a shieiding -member that can
effectively reduce the number of components as well as the
manufacturing cost. It is also an object of the present
inventioﬁ to provide an indoor unit of.an air conditioner

15 . fhat can change its heat exchange capacity without
exchanging a heat exchanger‘(although a flowing direction

i:) | of a refrigerant may be changed). 

[0006] a shielding member according to the present
invention is configured so as to be placed in an indoor

_20 unit of an air conditionér, the indoor wunit having a heét
éxchanger and & fan for bringing air to the heat exchanger,
and to block air flow into a part of the heat exchanger.
[0007] With the above construction,_in the indoor unit
of the air conditioner, which 1is provided - with the

25 shielding member, passage. of air through the part of the




-capacity of the heat exchanger is reduced. Therefore, by using the
shi el di ng nenber depending on the cooling/heating 5 capacity to be given to
the indoor unit of the air conditioner, the heat exchanger can be nmade
~common to various indoor units having different cooling/heating
capacities. As a result, the nunber of different conponents is efficiently
‘reduced, so that cost reduction 10 can efficiently be achieved. [0008] In .
the indoor unit of the air conditioner, which is provided with the
shi el di ng mealerexihand©F, exanpl €,s,0Neendbl 8APLE ©oF | ACLCRIC LA 6F the
cool i ng/ heating capacity by changing the outdoor unit, the. heat exchange
capacity cara@asékyhbesds, i Rer qasdsbibied MK Nhdtheahi gldinggrabar. Since
the cooling/heating capacity of the i ndoor unit of the air conditioner
can easily Jagaaditystad dve atéachERPhABdr KRR, QMg t hersbigkdl mber,
it is possib?@ to9ﬁse the indoor un?tafgrla Ionéltine. 20 f§%§§?9|?9is
preferred thahgt heeshhekdingdy"RERBE P8 kAN t ge of
ai-r through thg hegt exchanger at g pSPt mgggeég ?@?r?%gﬁgﬁgpﬁggﬁgﬁa
suppl ised. ~hBapakti cubarygityd$apr rr t t exchanger beg
f or med sucﬁ Fﬁat ?efriger%ntg%f%M/ggﬁ ggg%mﬁ?%ﬁgj bgﬁagenéES g%%an ?gff
(i.e., flow,pg;and,-shut ) H 0 f transfer, tu rovided in
iE5oreTha Prad 1 TR rnEY eaBer he Toited laREs F

this heat exchanger and that the ormed So as
prevent a'%a&kBﬂ%'nﬁgd%or units having different cooling/heating

10 can efficiently be achieved.

capacities. As a result, the number of different

components is efficlently reduced, so that cost reduction

[0008] In the indoor unit of the alr conditioner, which

is provided wifh the shielding member, if, for example, one
attempts to iﬁcrease a cooling/heating capacity by changing

the outdoor uﬁit, the.heat exchange capacity‘can easily be

15 increased by removing the shielding member.  Since the
cooling/heating capacity of the irndoor wunit of the air

ft) - conditioner can easily be adjusted by attachment and

removal of the shielding member, it is possible to use the
indoor unit for a long time.

20 .[0009]“ It is preferred that the shielding member be
formed so as to prevent passage of air through the heat
exchanger at a part where a refrigerant is not‘supplied.
In particular, it is preferred that the heat exchanger be

formed such that refrigerant flow can be switched between

25 on and off (i.e.f, flowing and shutoff) in some of heat




-part of the heat exchanger that corresponds to the heat transfer tubes in
which flow of the refrigerant is shut off. 5 [0010] The shi el di ng nenber
~usabl e includes, for exanple, a plate, a tape, and any other material as
“long as it prevents air flowinto a par4 of the heat exchanger. [0011] In
one enbodi nent, the. shielding nmenber includes a shielding plate fornmed so
as to cover a part of the heat 10 exchanger, and a heat transfer tube
engagenent section connected with the shielding plate and forned so as to

be engageaze sWelrh tavkeaproraasten it whg sohebhe cheabngxehangetnatl @Q12]
According to the above enbodi nent, the heat transfer "tube engagenent

section engages iighrchecheat kérﬁb@“%@e%st%geﬁggvéﬁ% heat se¥Ghanger »

whereby the shielding nenber is fixed to the heat exchanger in a state in

hi o 1t he ikl o NGl 31 COURER AR (o1 éeﬂf‘@éﬁoz?&ﬁh%'ageéhezoﬂ'%ﬁgof e

shi el di ng nenber can easily be nDun on t eat” exchanger

In one enbediate: tigeshi el ghnehrr%mr otnehudesc, 3osiel diag plat e ﬂ:ormed

so as to cover a part of eat exchanger por |on
i ded at h t e plate_of the heat
oo ded 2lighig 51 ohdl BasBhauegt Achecat haalied LAca;bube BLal 2 ohot

shleldlng me i's mounted: o
‘prevents air flow into a part of the heat exchanger.

portion is a&%ggggd t.o EQ& tug%dﬁlgﬁga%t JFEJE%%rz%fh%EQGEOng“Q§£eb¥ t he

ﬂi} [0011] In one embodiment, the shielding member includes
-i. a shielding plate formed so as to cover a part of the heat
'10 exchanger, and a heat _transfer tube engagement section
connected with the shielding plate and formed so as to be
lengégeable with a heat transfer tube of the heat exchanger.
[0012] According to the above embodiment, the heat
transfer_ tube engegement section engages with ‘fhe heat
15 transfer tube of the heat exchanger? whereby_the shielding
member is fixed to the heat exchanger'in a state in which
’i) o the shielding plate covers a part of the heat exchanger.
Thus, the shielding member can easily be mounted on the

- heat exchanger,
ZQ. - [0013] In one embodiment, the shielding member includes
a shielding plate formed so as to cover a part of the heat
exchanger, and an attachment portion provided at the
shielding plate to be attached to a~tube prlate of the heat

exchanger.




-exchanger in a state in which the shielding plate covers a 5 part of the
~heat exchanger. For exanple, a threaded hole is provided in the tube plate
of the heat exchanger, and a screw hole is provided as the attachnent
portion of the shielding nenber, and a %crew passing through the screw
hole is fastened into the threaded hol e, whereby the 10 shielding plate can
be nounted in an appropriate position of the heat exchanger, and not
mounted in an inproper position where the heat exchanger requires passage
of air. [QObIk]ln omecerdadigment thkhepskieekdbpaimerber thaCkydashnant -
shielding plate formed so as to cover a part of the heat 15 exchanger, the
shi el di ng meFebnbeisng takicackedoei-hBet ube B1:86a0% PAR HEK Ll ESEh%hAgY,
.condensate fromthe heat exchanger or to a casing of the indoor unit’ of
the air copglietcdger thel 08h6k1HANENI fepBhedi FBNt oY +ERUNLL NG BE ﬁ@é%'-d' ng
menber on the drain pan for receiving condensate, i1.e., 20 condensed water,
- fromthe heatnhexehanger sor e Gasipg eq il : I LT
conditioner, a pgrt of f%éﬁﬁggiqgi%@ﬁgﬁgé%ﬂ%ssﬁgggggﬁga#%%9%h%ggﬁ?él%ing
plates | n pRatllallale Kder SBiehahigr TBREL GANGAE! £ POrLIQN vhSTE the
ventilation volunme is reduced by the placenent o tHe 25 drai n pan, In
conpari son;wi h t her tod i |, I h ch e
portions vvhl\gr Ee)h}?ﬁéaregdggt itg%r (%“ﬂ%ﬁgl%tcﬁa??%nﬁ%# u%%gﬁd%gg%;’ t%ggd%ai n

gggdd?\g;t NOLrBGECW, 18T €1 s VeHdvidfied 10 Eﬁgflogﬂg]ﬁﬁﬁenegcgggngnT%ef efgLe.

,:) shielding member, and a screw passing through the screw

T

'hole is fastened into the threaded holé, whereby . the
10 " shielding plate can be mounted in an appropriate position
of the heat exchanger, and not mounted iﬁ an improper
position where the heat exchanger requires passage of air.
[0015] In one embodiment, the shielding member includes
a shielding plate formed.so as to cover a part of the heat
15 exchanger, the shielding member being attached eifher toré
drain pan for receiving condensate from the heat exchanger
ng . or to a casing of the indoor unit of the air conditioner.
[0016] In this embodiment, by mounting the shielding

- member on the drain pan for receiving condensate, i.e.,'

20 condensed water, from the heat exchanger or the casing of
the indoor unit of the air.conditioner, a part of the heat
exchanger 1s covered with the shielding plate. In
particular, the shielding member can cover a poftion where
the ventilation volume is reduced by the plécement of the

- 25 drain pan, in comparisdn with the other porticns. That is,




-exchange efficiency is obtained. 5 [0017] In one enbodi nent, the shielding
menber includes . a fin engagenent portion connected with the shielding
plate and forned so as to be engageable with a fin of the heat exchanger.
"[0018] In this enbodinent, the fin engagenent portion 10 engages with a
fin of the heat exchanger, whereby the shielding plate is fixed in
proximty to the fin of the heat exchanger. Therefore, warping, vibration
and the like of the shielding plate can be reduced, thus naking it

possi bl e t drefflecthyst yebtiookgdt ! PosSa@es t oharPathe Obcliferidh Beakhe
exchanger. [0019] In one enbodinent, the shielding nenber includes a

-bypass prewenttiingtidn fylupfe\RiY ity Bid dFoug a§YdéQ§ nbBNoEEQM Being
directed to the part of the heat exchanger. [0020] In the enbodi nent, the

bypass prewvemttiing tddd teAAF dHERMt abk k495 bei @Heﬁéféféed Lowand the
part of the heat exchanger. Therefore, it is possible to ef?ectlveﬁ

prevent ai extbhemdecaldmeaikacinespabta9heline heat exchanger that does not
perform heat exchange, so that reduction of the heat exchange capacity

more tshan neees3ary irs, v dgfhodh ndr3021yd “sx?féﬁ&g?gf%gﬁ@ér RHSl@E gl ding

menber includes a misnounting preventing portion preventing

shi el di ng gegber ¢ @@bR@h@gpg?HQBﬁdﬁeﬂﬂécESBtw%%ﬁhﬂﬂgeéhl$@hﬁﬁgd8§§t”Ot

require blocking of air flowinto t
' and formed so as to be engageable with a fin of the heat

e exchanger.
lk} [0o1s] In this embddiment, the fin engagement portion
i0 engages with a fin of the heat exchanger, whereby the
Shielding plate is fixed in proximity to fhe fin of the
heat_exchanger. Therefore, warping, vibration and the like
of the shielding'-plate can be reduced, thus making .it
possible to effectively block air passage to a part of the
15 heat exchanger.
[0018] In one embodiment, the shielding member includes .
Ei} a bypass preventing rib for preventing air brought by the
fan from being directed to the part of the heat exchanger.
[0020] In the embodiment, the bypass preventing rib can
20. prevent air from being directed toward the part of the heat
- exchanger. Therefore, it is possible to effectively
prevent air frém leaking to the part of the heat exchanger
- that does not perform heét exchange, so0 that reduction of

. the heat exchange capacity more than necessary is avoided.




-5 exchanger. [0022] According to the above enbodihent, the - m snounti ng

i

preventing portion can effectively prevent the shielding nenber from being
erroneously nounted on a heat exchanger which does not require partial

“blocking of air 10 ventilation. [0023] An indoor unit. of an air

condi tioner according to an enbodi nent includes the shielding menber.

[ 0024] According to the above enbodi ment, since the heat exchanger can be
shared between the indoor unit of the air 15 conditioner and an indoor
unit of andwio@llair cendidd aigodiMett | stiot spOViLes Medhbethenshingkd ng
menber, the number of conponents is effectively reduced to execute cost
reduct i on ef f ael snvelryt 1 P025} e Tk £ e NOBB L tRYnr €nmys N fé‘@eﬁ@i&éjd' F&ae
menber, 20 the heat exchange capacity of the heat exchanger can

i ncreased thar 1S nef i gémset Y fi-Bhenstethg Th¥Sntiel '&n easdL: %Qéﬂ%g&?e
cool i ng/ heating capacity of the indoor unit of the air conditioner. This

nmekes it peasichl eidg Gape Mécmhrefmoémﬁgl 8 Ghange Rf ﬂﬂ:&uﬁﬂg%e%'t of

the air 25 conditioner, a change in the heat |oad of a roomto be air

"condlglonegx@ﬂgnbgg Ilke As a result, the indoor unit of the air

condi tioner can be used for a | ong tern1 [ 0026] As described above, because

the shi el dipgzagmber acaeeaidhng &8 t N eselioddVentigbhl fesonf | Opped so

as to
mismounting preventing portion can effectlvely prevent the

shielding.member from being erroneously mounted on a heat

exchanger which does not regquire partial blocking of‘air
10 - ventilation.

AI0023j An indoor unit of an air conditioner accordinggto

an embodiment inéludes the shielding member.

[0024] According to the above embodiment, since the heat

exchanger can bershared betﬁeen'the indoor unit of the air
15 conditioner and an indoor unit of another air conditioner

which is not provided with the shielding member, the number

f”) : of components 1s effectively reduced to execute cost

reduction effectively.
[0025] Furthermore, by removing the shielding member,
20_ the heat exchange capacity of the heat exchanger can be
‘increased than as originally intended. Thus, it is easy to
change the cooling/heating capacity of the indoor unit of
the air conditioner. This makes it possible to cope with,
for example, change . of an outdoor wunit of the air

25 conditioner, a change in the heat load of a room to be air




5 be placed in an indoor unit of an air conditioner, the indoor unit having
a heat exchanger and a fan for bringing air to the heat exchanger, and to

“block air flowinto and through a part of the heat exchanger (i.e.,

¥

partial ventilation of the heat exchanger), the heat exchanger can 10 be

-shared anong i ndoor units with.different cooling/heating capacities by

“limt the 5 present inventi

using the shiel ding nenber depending on the cooling/heating capacities to
be given to the indoor units of the air conditioners. Therefore, the

nunber - of condpenents asdefrthectiively reducedeantk Cogte r e0u6EE0ANES 48
thereby achieved effectively. In addition, if one wishes to increase the

cool i ng/ heahieng ieapagiit ¥ i 8hetheahNd@OnsHAl tor0h {88gatE£ONi ti oner
provided with the shielding menber, it is achieved by renoving the

shi el di ng meoben, soakhaksthibkd %@Sﬁé}’BéHHﬂ%%*ﬁﬁé“%ﬁEEﬂ&ﬂ&éhﬁ@ﬁ%g?

capacity of the 20 heat exchanger. Therefore, econes easy to,

exanpl e, gepsrWith repl a 10i [ | h
i ndoor unit torbe Esgg E%?ggﬁﬁﬁﬁg“%e?ﬁfgﬁgfﬁé %%S%ﬁpggﬁ%%egFE#%E?%FS@VNEB_9

[ 0027% Theppr gsiented nygntarpnim‘i&grb%@qr@ a@g%tfum hognsteed. from the

det ai |l ed description. given herelnbelow an e acconpanyi ng draw ngs
I ch ore ShUSLDRRrlunk) LS a0l 30, A Poh GRS Lo
shOmjng a §D£ekgi%%e heat exchanger, and to block air flow into and
. through a part of the heat exchanger (L.e., partial
ventilation of the heat exchanger), the heat exchanger can
10 be shared among indoor units with different cooling/heating
capacities by using the shielding member depending on the
cooling/heating capacities to be given to the indoor units
of +the. air conditioners. Therefore, the number of
éomponents is effectively reduced and cost reduction is
15 thereby achieved effectively. In addition, .if one wishes
to increasé the cooling/heating capacity of the indoor unit
ii}‘ of the air conditioner provided with the shielding member,
h it is achieved by remdving the shielding member, so that it
is easy to increase the cooling/heating capacity of the
20 heat exchanger. Thefefore, it becomes easy to, for example,

cope with replacement of an outdoor unit, which allows the

indoor unit to be used for a long'term.

‘BRIEF DESCRIPTION OF THE DRAWINGS




»nenber according to an enbodi ment of the present invention; Fig. 2is a
front view of the shleldlng menber; Fig. 3 is a plan view of the shiel ding
menber; 10 Fig. 4 is a side view of the shielding nenber; Fig. 5is a

" Cross secti onal vi ew showi ng an indoor unit of an air conditioner, in
which the shielding nenber is installed; Fig. 6 is a front view of a heat
exchanger. and a 15 shi el di ng nenber taken out of the indoor unit; Fig. 7
is a cross sectional view of the heat exchanger and the shielding menber ;

Fig. 8A is [@0ganspectriee pireweshowifngesheoni Q11 Skl t mofret heyheat
exchanger, as seen fromits front 20 side; Fig. 8B is an enl arged

. per spect i vendiegwtshew fien poid | @A Did Fi@sc Bt fodhiehed H@%lhb@méiaer
tube engagenent section of the shielding nenber engages with a heat

transfer tubel @€ EcBomBAniSna fdl%mldq]se%mcﬁh%rl%of&i@@n%gw% ol 9.
8A; Fig. 9B is an enlarged front view show ng portion ig A, which

i s a m snountiegrarevanidmg;,Ponid ofhud §£San8ft Lhe SRR dwglﬂﬁf@e&heﬁ 9.
10A is a view showi ng the rlght side of the heat exchanger;

5 present invention, and whereln.
Fig. 1 is a perspective view showing a shielding
member according to an embodiment of the preséht inveﬁtion;
Fig. 2 is a front view of the shielding member;
Fig; 3 is a plan view of the shielding member;
10 o Fig. 4 is a side view of the shielding member;

" Fig. 5 is a cross sectional view showing an
indoof unit of an air conditioner? in which the shielding
member is installed;

Fig. 6 is a front view of a heat exchanger and a
15  shielding member taken out of the indoor unit;

| Fig. 7 1s a cross sectional view of the heat

‘exchanger and the shielding member;
Fig. 8A is a perspective view showing the right
side part of the heat exchanger, as seen from its front

.20 side;

Fig. 8B is an enlarged perspective view showing
portion A of Fig. 8A 1in which a heat transfer .tube
engagement section of the shielding member engages with a

heat transfer tube:




Fig. 0B is a side view showi ng a heat exchanger as a conparative exanple;
10 Fig. 11Ais a view showi ng a shielding nmenber 11 according to anot her
enbodi nent of the present invention; and Fig. 11B is a cross sectional
“view taken along line A-A of Fig. 11A 1% DETAI LED DESCRI PTI ON OF THE

~ I NVENTI ON [ 0028] The present invention will hereinafter be . described in

detail based on the enbodinents illustrated. [0029] Fig. 1is a
per spective view showi ng a shielding 20 menber 1 of an enbodi nent of 't he
present invention, Firdg.2 9A si@ &ropbnYi eWeal dhecrsdhiwdehngn nerben by Fig.
3is aplan view of the shielding nenber 1, and Fig. 4 is a side view of
t he shi el dimg.mseper 1. [0030] The shielding nenber 1 is used for an indoor
unit 25 of an air conditioner, -and is configured so as to be 11 nounted
on a heat exchanger ofigt.hesi adoah WAlhraBd bhesk vRPagsagswehgabhrt9og part
of the heat exchanger. The shielding nmenber 1 includes a shielding plate 2
shaped so pasyt opggveram pahtcRf ildhes hgalsmeuehangery iy Wi Gy tBErPion
shielding plate is to be nounted. The shielding plate 2 is ent generally
in ansarc sRapecikn k0% i8eet h@Nmeli8at; transfer tube engagement sections 3
for engagi ng a heat ' :

Fig. 10A is a view showing the right side of the
heat exchanger;

Fig. 10B is a side view showing a heat exchanger
as a comparative example;

10 Fig. 11A is a view showing a shielding member 11
according to another embodiment of the present invention;
and

Fig. 11B is a cross séctional view taken along

line A-A of Fig. 11A.

15
DETAILED DESCRIPTION OF THE INVENTION
{:} ' [0028] The - present invention will hereinafter be
| described in detail based on the embodiments illustrated.
[0029] Fig. 1 is a perspective view showing a shielding
20 ° member 1 of an embodiment of the present invention, Fig. 2

is & front view of the shielding member 1, Fig. 3 is a pilan
view of the shielding member 1, and Fig. 4 is a side view
of the shielding member 1.

{0030] The shielding member 1_is_used for an indoor unit

25 of an air conditioner, and is configured so as to be




‘transfer tube of the heat exchanger are provided at both ends in the

| ongi tudi nal direction of the shielding plate 2. 10 In detail, the heat
transfer tube engagenent section 3 provided at a right end, seen fromthe
“front of the shielding plate 2, is consiructed of a hook-shaped first
engagenent portion 3a protruding fromthe upper end of the shielding plate
and an arc-shaped second engagenent portion 15 3b protruding fromthe
vicinity of the lower end of the shielding plate. On the other hand, a
heat transteunttse oengageaentexsecing@r o pr eMkbdadabra Uit £nd, p3eer from
the front of the shielding plate 2, is constructed of a hook- shaped first
engagenent paeikigen d8a PIiotrydi ng faem the 20 dppRk:endx&father shi ekding

pl ate, an arc-shaped second engagenent portion 3b protruding fromthe
vicinity ofntibedihowelertnd of ihe1shbel di ng:Rhatiey Nt @Oé‘ﬁ&;@?(g_egot hird
engagenent portion 3c protruding fromthe |ower end of the shielding

pl ate. FurgRera®r eoidy eg fR+engagi p L0 r~en i i.th fins
25 of the heat exchanger aFt 12 diggggegéEF E%Bué%ﬁ%ﬁtgﬁva s(?% ?h%

| ongi budi ngh. dicesls’ 90 cantheol pal dsusyehiacergt thecgansrably ars- ghaped

shielding plate 2. Each fin engaging portion protrudes I rrectron

general |y_pehpendleil Al 0skhed opgbt udigal Pndideedd opoofsthe shiglding

pI ate 2, and its pI anar surface extend I'n a vertica lrection o

shielding pbahgr2r AulyPBAgaRERLAD INEYidhe 5O e CYSPLLN, A HLOM bei ng

transfer tube of the heat exchanger are provided at both

ends in the longitudinal direction of the shielding plate 2.

10 Ih detail, the heat transfer tube engagement section 3
provided at a right end, seen from the front of the
shielding plate 2, 1s constructed of a hook-shaped first
engagement portion 3a protruding from the upper end of the

- shielding plate énd an arc-shaped second engagement portibn

15 3b protruding from the wvicinity of the lower end of the
shielding plate. On the other hand, a heat transfer tube

f:} | engageﬁent section 3 provided at a left end, seen from the
front of the shielding plate 2, is cénstructed cof a hook-

shaped {first engagement portion 3a protruding from the

20 upper end of the shielding plate, an arc-shaped second
engagement portion 3b protruding from the vicinity of the

lower end of the shielding plate, and a hook-shaped third

engagement portion 3c protruding from the lower end of the

shielding plate. Furthermore, three fin-engaging portions

25 4 for engaging with fins 25 of the heat exchanger are




directed to the part of the heat exchanger is provided in the vicinity of
t he upper edge of the shielding plate 2. 10 The bypass preventing rib 5 has
a planar surface that extends in the longitudinal direction of the _
“shielding plate 2 and protrudes generally perpendicularly to the :
.shielding plate 2 inwardly of the shielding plate 2. The upper edge on the
right side of the shielding plate 2, as 15 seen fromthe front of the
shielding plate 2, is provided wth a bar-shaped msnounting preventing

portion 6 fddispopieVent iregullbe shiekdbng AaMhee iohperubehRy ARURELed.an a
heat exchanger that does not require prevention of partial air

ventilationn the mhsiBUNELREaREECVENtHBY GRARKLEONy0220-8XERMS sHeReRaklY
parall'el to the longitudinal direction of the Shielding plate 2. Thé

shiel ding plate 22.the haah thanstababyhg epgRGEBRNt p$8ELHARS 34inthg fin
engaging portions 4, the bypass preventing rib 5 and the m snounting

‘prevent i ng gpQeki9Rn6 @@%éﬂ@qgg;dﬂé&gaﬂd§§ﬁqgﬂf\@bFe§ﬁ§- %én?%%ﬂagﬂ?lscrew

holes 7 are fornmed at "both en in the 1 ongi tudi nal direction of the

shi el ding pkatet2ont BES@nSHHRWINALES A Lah pe dispeps Il%fé%ij %gag%ﬁiecase

where the heat transfer tube engagi'ng portions are pro ( I'"Fig. 5

m whi ch the Shrol i Ao Chonbar 1o eoradralfomre rrate BBl BRI el ot a

heat exchgngets10,A0d.4 e, shighgdi rg %nggﬁrévéﬁﬂﬁgﬁyo%Hroff&gﬁ. being
directed to the part of the heat exchanger ié provided in

%;} - - the wvicinity of the upper edge of the shielding plate 2.

10 The bypass preventing rib 5 has a planar surface that
extends 1in the iongitudinal direction of the shielding
plate 2 and protrudes generally perpeﬁdicularly ‘to the
shielding plate 2 inwardly of the shielding plate 2. Tﬁe
upper edge on the right side of the shielding plate 2, as

'15l seen from the front of the shielding pilate 2, is provided
| with a  bar—shaped mismounting preventing portion 6 for
preventing the shielding member 1 from being mounted on a

heat exchanger that does not require prevention of partial

air wventilation. The mismounting preventing portion 6

20 extends generally parallel to the longitudinal direction of

 the shielding platel2. The shielding plate 2, the heat
transfer tube engagement sections 3, the fin engaging
portions 4, thé bypass preventing rib 5 and the mismounting
preventing portion 6 are integrally molded with a resin.

25 .Although screw holes 7 are Tormed at both ends in the




indoor unit, and Fig. 7 is a cross sectional view of the U heat exchanger
10 and the shielding nenber 1. 10 [0032] As shown in Fig. 5, the indoor
unit of the air conditioner includes a bottom panel 12 to be fixed to a
“wall, a top panel 13, which is connected3mth an upper end of the bottom
panel 12 and formed with a grill for sucking indoor air, and a front panel
14, which is connected with 15 the top panel 13 and fitted at the front
side so as to be openable and cl oseabl e. An upper part of the front panel

14 i's for mdnyithdshiktls foFestcking ndeRr ghieldh8gheatarexohangges10
having a generally reverse V-shape in cross section i's disposed inside of

the front pamels b1 CIO@&nZQefh@ggéﬁgeéﬁwkﬁhdﬁ%PQ§ﬁQ beiyephs thepeat

exchanger 10 and the bottom panel 12. The cross flow fan 16 has a

general | y newki Répheakrshape aﬂgabaﬁgC'sfeﬂ$ﬁéea£éabr§HF&@&? I's provided
with a plurality of blades extending along a rotational axis 16a. Further,

‘the i ndoor ryokijhas 8ag25 utist al7ctgtsblguing.all hAdk; exaaanagd by the

8
heat 14 exchanger 10 into the room agjacent to a |l ower en he ™" front

panel 514. Aadpaknupal 19c 1 0h Lecelodig condensed LA domdleeah

~.exchanger 10 is provided above the out and near the | ower en _
oot e senShokbs P epENDeT pI0; LOUle TopoRl! OIS, 3
‘front exchanger 1C and the shielding-member 1 taken out of the
indoor unit, and Fig. 7 is a cross sectional view of the
%;} ~heat exchanger 10 and the shielding member 1.

10 [0032] As.shown in Fig. 5, the indoor unit of the air
Conditioner includes a bottom panel 12 to be fixed to a
wall, a top panel 13, which is connected with an upper end
of the bottom panel 12 and formed with a grill for sucking
indoor air, and a front paﬁel 14, which 1is connected with

15 the top panel 13 and fitted at the fronf side so as.td be

| openable and closeable. An upper part of the froht panel
14 is formed withrslits for sucking indoor air. The heét
exchanger 10 having a generally reverse V-shape in cross
section is dis?osed inside of the front panel 14. - A cross

- 20 flow fan 16 is disposed between the heat exchanger 10 and
the bottom panel 12. The c¢ross flow fan 16 has a generally
cylindrical shape and its circumferential surface is
provided with a plurality of blades extending along a
2otational axis lea. Further, the indoor unit has an

25 outlet 17 for blowing air heat-éxchanged by the heat




>view of the heat exchanger 10 shown in Fig. 6, the side on U which an end
.of comuni.cation piping 19 connected with the 10 heat exchanger 10 is

| ocated corresponds to the outlet 17 side. The communication piping 19
“consists of a liquid pipe 191 and a gasipipe 192, and is connected with an
outdoor unit having a conpressor and an outdoor heat exchanger (not shown)
From the outdoor unit, a heat 15 transfer nedium at a predeterm ned o
tenperature is supplied .to the heat exchanger 10 via either of the liquid
pi pe 191 andHheaas @i fecd %he Tﬂ%ﬂﬂﬁ%déé@éﬁé efo Medi g £ hahghas t(lijll%e“
heat - exchanged with indoor air by the heat exchanger 10 is returned to the

| ouLdonr e dheaothar ofalbe,2h gk 450108 I2Jald: b canacnie 192
i3a, Iolhenth cheoke aangeled S Hhe dectorchanser iy Tieggorf e
o0, COrnected 1 e il 08, XSARCLARO A%, 083, Theubegt, exghanger
Lubes 21 3t SAADLY 181 U shaped tubes 22 for comecting e plural iy
of L1 Neauobs3el o stbes, 23 850 ALOUO, e SRONRAN.F 0, Topshd | near

t ubes 21 of € "heat " "transfer e”; on
the the outlet 17 side of the heat exchanger 10. 1In the front

view of the heat exchanger 10 shown in Fig. 6, the side on

E} which an end of communication pipin§ 19 connected with the
10 heat exchanger 10 is located corresponds to the outlet 17
side. The communication piping 19 consists of a liquid

pipe 191 and a gas pipe 1822, and is connected Qith. an
outdoor unit * having a compréssor and an outdoor heat
exchanger " (not shown). From the outdoor unit, a heat

15 transfer medium at a predetermined temperature is supplied
~£o the heat exchanger 10 via either of the liquid pipe 191

. and the gas pipe 192. The heat traﬁsfer medium that has
been heat-exchanged with indoor air by the heat exchanger

10 is returned to the outdoor unit via the other of the

20 “liguid pipe 191 and the gas pipe 192; The liquid pipe 191
diverges in two, i.e., first and second liquid pipes 191a,
191b, which are connected to the heat exchanger 10. The

gas pipe 192 diverges in two, i.e., first and second gas
pipes 192a, 192b, which are 'donnected with the. heat

25 exchanger 10,




=outer and inner surface sides of the V-shaped heat exchanger 10, and in 14
stages in the longitudinal 10 direction of the plurality of fins 25. The
plurality of fins 25 are arranged in a juxtaposed manner at predeternined
“interval s between tube plates 27 disposeckat the right and left ends in
the longitudinal direction of "the heat exchanger 10. The plurality of fins
25 are 15 arranged so that they face a direction perpendicular to the

paper surface of Fig. 6. The individual fins 25 are not shown in Fig. 6.

[0035] As ghow®ajin Firgs. Beabd dxchhggout | ed fEﬁﬁ%dﬁesen%eaQorEkﬁﬂs?@rthe
heat exchanger 10 is covered with the 20 shielding plate 2 of the

shi el di ng memer 23 cAnBaktigh b@eahﬁﬁhrﬁl@ﬂ?nggrllgeay_’htﬁﬂebszﬁioﬁﬁﬁeg Wi th
the shielding plate 2, corrésponds to |inear tubes 211 and 212 at first

and second3t,39es th 8F UhghQFEHeELﬂBEsSQQef@?dcﬁﬂﬁé@tﬂﬁ tehe HEHELAGH IO as
"l ower end”) As deScribed below, a heat 25 transfer iumis not su%p lied

to the |inear itiyhes 24} andr16 212 ﬁr%ilﬁeaii’\@yséf‘g%ﬁnsﬂ}% Bt

preventing rib 5 of the shi ef ding ne 1 protrudes toward the |nner si de

of the heatnexchanget 39 ﬁ?o¥ﬁeahEhEe%Ea§§ ng BeQUb3 éaggeth%bﬂgﬁr t ubes

212 at the second st age, I'1 near tube el ng positione f he

outer sidep %ESWHG%P eﬁﬁganger &%T%gt%hkﬁethflfl rax %repgggned

with a notc a above | i near tubes second stage fromthe

transfer tubes are provided in two lines, i.e., on the

~outer and inner surface sides of the .V—shaped heat

ij exchanger 10, and 1in 14 stages in the Ilongitudinal
10 direction of the plurelity of fins 25. The plurality of
fins 25 are arranged in  a juxtaposed manner at
predetermined intervals between tube plates 27 disposed et'

the right and left ends in the longitudinal direction of

- the heat exchanger 10. The plurality of £fins 25 are
15 arranged so that they face a direction perpendicular to the
paper surface of Fig. 6. The individual fins 25 are not

shown in Fig. 6.
[0035] As shown in Fige. 6 and 7, the outlet i7-side end

portion of. the heat exchanger 10 1is covered with the

20  shielding plate 2 of the shielding member 1. A part of the

heat exchanger 10, which is covered with the shielding

plate 2, corresponds to linear tubes 211 and 212 at first
and second stages from the outlet 17-side end (hereinafter
referred to as "lower end"). As described below, a heat

25 .transfer medium is net supplied to the linear tubes 211 and




1 ower end, and the bypass preventing rib 5 of the shielding nenber 1 is
inserted into the notch. 10 [0036] Fig. 8A is a perspective view show ng
the right side part of the heat exchanger 10, as seen fromits front, and
"Fig. 8B is an enlarged perspective viewishowi ng portion A in which the
heat transfer tube -engagenent section 3 of the shielding nmenber 1 engages
Wi th a heat transfer tube. 15 Fig. 9Ais a front view of the portion shown
in Fig. 8A, and Fig. 9B is an enlarged front view show ng portion B of

Fig. 9A whiichashewe the \WiGigHd.y Oofnd heypa SO+ adr iR eveant sngrperti on 6
of the shielding menber 1. [0037] As shown in Figs. 8&Rgnd 8B, of the heat

transfer 28itubengnaRe@E@N SEESt ASs EBﬁaﬂir%hee&gﬁleé)oéf'QHe3a
which protrudes froman upper end of the shielding plate 2, engages with

an end -of achknearciathee 2138 Wh&he i S @%b&konﬁﬁaé)”ztlbﬁ oyt er ¥ depof the

heat exchanger 10 and at the third stage fromits |lower end. The second 25

engagement 1paeki-oRuBRs WRbCH tPreld udes, {4 apdde Vﬂk?éopi%r% 91? @Jbetﬁ‘? } over

end of the shielding plate 2, engages with an end i near tu e 21la

whichsis pggihiopedien oh@@ %H;eﬁhesbgﬁePfsEHS %%at qggﬁgeéxégaﬁ d.at the.

first stage from its |lower end heat trans ube engage nt 5

st 3193 S ShicDend s apngop Lgnciehr otoely Uhdolsy
with the. léﬂ@@é %yﬁﬁslﬁééﬁraggbes 212 in the second stage from the

lower end, and the bypass preventing rib 5 of the shielding
iiﬁ. . member 1 is inserted into the notch.

10 . ‘[0036] Fig. 8A is a perspective view showing the right
side part of the heat exchanger 10,‘a5 seen from its front,
and Fig. 8B is an enlarged perspective view showing portion
A in whi;h the héat transfer tube engagement section 3 of.
the shielding member 1 engages with a heat transfer tube.

15 . Fig. éA ié a front view of the portion shown in Fig. 8A,

and Fig. 9B is an enlarged front ﬁiew showing portion B of

Fig. 93, which shows the wvicinity of the mismounting

preventing portion 6 of the shielding member 1.

'{0037] As shown in Figs. 8A and 8B,.of the heat transfer
| 20 tube engagement section 3, the first engagement portion 3a,

which pfotrudes from an upper end of the shielding plate 2,

engages with an end of a linear tube 213a which is

positioned on the outer side of the heat exchanger 10 and

at the third stage from its lower end. The second

25 engagement portion 3b, which protrudes from the vicinity of




»211a, while the third engagenent portion 3c engages with the linear tube
211b which is positioned on the inner side 10 of the heat exchanger 10 and
at the first stage fromits |ower end. [0038] As shown in Figs. 8B and 9B,
“the mismounting preventing portion 6 ofithe shielding nenber 1 is |ocated
between the |inear tube 212a, which is positioned on the 15 outer side of .
-the heat exchanger 10 and at the second stage fromits |ower end, and the
| i near tube 213a, which is positioned on-the outer side of the heat

exchanger iBeandweat ehidecithiche shagedihg poeeedet akhgatiBe whsADHAL LAE
preventing portion 6 is disposed in a gap between a U 20 shaped tube 221

connect ed wirt kel pubgF shde lineanstiuhe i2123satibheqsesont st age.and an
U-shaped tube 223 connected w th the outer side |linear tube 213a at the

~third stageideWdhaitle indf f erbRgnyeth1bhase dshapedr{bessode ardog23.
[0039] Fig. 10A is a view showing the right side face of 25 the heat o

exchanger 19s | fofbChedasurfage ohe! Nelube Bl 18us27 LALISURBAR!I NG

ends of the heat transfer tubes is exposed. Fig. 10Bis a side view

showi 8 a beati8xchANgercnd 10 26 A oTRALA! Le Xl 2 The. healy exghanger

110 has the sane linear tubes and fins as those of the heat xchanger

107 ot o8, LT A TAROeTEY ol LesyaRet U Sl SehIRL T
of the preﬁS?Eions 3a and 3b engage with' the linear tubes 213a and
211a, while the third engagement portion 3c engages with
&;} the linear tube 211b which is positioned on the inner side
10 of the heat exchanger 10 and at the firét stage from its
-lower end.
[6038] As shown in Eigs. 8B and 9B, the mismounting
preventing portion-ﬁ of the shielding member 1 is logated
 between the linear tube 212a, which 1s positiocned on the
15 outer side éf the heat exchanger 10 and at the second stage
from iﬁs lower end, and the 1linear tube 213a, which is
positioned on the outer side of the heat exchanger 10 and
at the fhird stage. In more detail,r ﬁhe mismceunting
preventing portion 6 is disposed in a gap between a U-~
20 shaped tube 221 connected with the outer side linear tube
212a at the second stage and an U-shaped tube 223 connected
with the outer side - linear tube 213a at the third stage,
without interfering with thése U-shaped tubes 221 and 2237
[0039] Fig. 10A is a view showing the right side face of

25 - the heat exchanger 10, in which a surface of the tube plate




~enbodi nent has the same size as that of the heat exchanger 3 110 of the

conpar ati ve exanple, the heat exchanger 10 of 10 the present enbodi nent

- . has. a snal | er heat exchange capacity than the heat exchanger 110 of the
“conparative exanple due to the U shapeddube arrangenent. Specifically, as

shown in Fig. 10A, in the heat exchanger 10 of the present enbodi nent,

i near tubes 213a and 213b at the third stage 15 fromthe |ower end of the

outer and inner sides are connected with each other with a U shaped tube

223, whereby doheatuppansies nedidimdrs Bt swepti ed-dmxddie kiupear tybes
211 and 212 at the first and second stages fromthe |lower end. 20 [00401

In nore dekgbbsedn outigy, Siode & ghtdy $ ageell i M€ ind UPenLdBagxWALERES
connected with the first liquid pipe 191a of the comrunication piping, is

~connected wibh an 5 OMRsaSide d | Dearpiabe 244a al, i he seventh s @gﬁatlshr ough
a U-shaped tube on the side of the heat exchanger 10 25 l|ongitudinally

‘opposi te tenkhesghde showy | g 104 fﬂﬁ519a30§#§§; | e I%Hgarh%%ge,217a

at the seventh stage is connected wth an outer i near tube a at

the sixth o3kagRyLhr awgh - shaped {iyhe 226 a5, drft Fé@a?réﬂc egThe

outer side l[inear tube 216a at the sixth stage is sequent| nnect ed

LD outercoble, L, el Sen Rt ant g phablie i o LUALY, e

side of exchangers. Although the heat exchanger 10 of the present

embodiment has the same size as that of the heat exchanger

Q;E 110 of the comparative example, the heat exchanger 10 of

i0 the present embodiment has a smaller heat exchange capacity
than the heat exchanger 110 of the comparative example due
to the U-shaped tube arrangement. Specifically, as shown
in Fig. 1C0A, in the heat exchanger 10 of the present
embodiment, linear tubes 213a and 213b at the third stage

15 from the Ilower Vend of the outer and inner sides are
connected with each other with a U-shaped tube 223, whereby
a heat transfer medium is not supplied to the linear tubes
211 and 212 at‘the first and second stages from the lower
end.

20 100401 In more detail, an outer side eighth stage linear
tube 2185, which is connected with the first liquid pipe
191la of the communication piping, is connected with an
outer side linear tube 217a at the seventh stage through a

U~-shaped tube on the side of the heat exchanger 10

25 longitudinally opposite to the side shown in Fig. 10A. The




“the Iongitudinal'direction of the heat exchanger 10. The 3 outer side.
| inear tube 213a at the third stage is connected 10 with the inner side
| i near tube 213b at the third stage through a U shaped tube 223. The inner
“side linear tube 213b at the third stageis sequentially connected with
inner side |linear tubes 214b, 215b and 216b at the fourth, fifth and sixth
stages through a plurality of U shaped 15 tubes 224 |ocated on either side
of the longitudinal direction of the heat exchanger 10. The inner side
linear tubtdkbbsatiet heigkxth stpge 2s7£0nected Wslhdhe fiskslhe gag pipe
192a of the communication piping. That is, the outer side linear tubes
218a, 217accdiRatedlfarn2ldacutiia AQuatl ihe el giid, 2 seyept hensi Xthenfifth,
fourth and third stages and the inner side linear tubes 213b, 214b, 215b
and 216b atagee fidubn foutinabidd he@hd shyt hrstagsspang saguenbhal ly
connected between the Tirst liquid pipe 191a and-the ?lrst gas pipe 192a
of the commuai cagion RiPeng1iR0ar[ 094 Snchheother hapdeyt er ;si de
linear tubes 211a, 21§aeat %hea¥irst an%msecoﬁg Etgges and Fﬁgﬁﬁin%? si de
|1 nea tubesqgLibia?igh dahrlhe dd It eiand,serondas! a96s. 2@ gonnested so as
% 85 921 and 222 on t he

to forma closed loop with the U shaped tub eft and

[ hear tubgeiooths 2535 2B EHRISEALY . FBupER, 10 FRLES RRROLROrhRRbER
closed loop gnd,3f 8+ POLrCHONDREHES Wit Dst BS5 COMDULLEALL 001 ther side of

the longitudinal direction of the heat exchanger 10. The

outer side linear tube 213a at the third stage is connected
10 | with the inner side linear tube 213b at the third stage
-'through a U-shaped tube 223. The inner side linear tube
213b iat the third stage 1is sequentially connected with
inner side iinear_tubes 2i4b,‘215b and 2lob at the fourth,

| fifth and sixth. stages through a plurality of U-shaped :
15  tubes 224 located on either side of the longitudinal
direction of the heat exchanger 10. The inner side linear
tube 216b at the sixth stage is connected with the first
gas pipe 192a of thé communication piping. That is, the
outer side linear tubes 218a, 217a, 216a, 215a, 214a, 213a
20 at the éighth,. seventh,  sixth, fifth, fourth and thizd
| stages and the inner éide linear tubes 213b, 214b, 215b and
216b at the third, ‘fourth, fifth and sixth-stages are
sequentially connected between the first ligquid pipe 191a

and the first gas pipe 192a of the communication piping.




-piping, is covered with the shielding plate 2 of the 10 shielding nmenber.
[0042] CQuter side |inear tubes 219a, 2110a, 211l1la, 2112a, 2113a, and 2114a
at the ninth, tenth, eleventh, twelfth, thirteenth and fourteenth stages

“and inner side linear tubes 2114b, 2113l 2112b, 2111b, 2110b, 219b, 218b
and 15 217b at the fourteenth, thirteenth, twelfth, eleventh, tenth,
ninth, eighth and seventh stages of the inner surface side are
sequentially connected between the second |iquid pipe 191b and the second
gas pi pe 132b4aff t heoncamaind€ldét ORapdpi nNthe 20uf{dP43)i don ihecxt heabband, in
t he heat. exchanger 110 of the conparative exanple shown in Fig. 10B, the
~nunber of 2the,lizigRr dubeset hedraf easanneUed betyges the fiHst inhegquid
pi pe 191a and the first gas pipe 192a of the comunication piping is

different gram thataef thBesheatb252ezehangeneofithe prasestorabedhaest
shown in Fig. 10A. 21 Specifically, the outer side |linear tubes 218a,

217a, 216agre2tdancétda, sd13a. tédlEarmapdc2diaqal obpewetahthe ge¥RAbEA
sixth, fifth, fourth, third, second and first-stages and the inner side

l'ineas tubesn2ilbp12h2ly 248,y 244b, 122BbaRgand (2161 jafed e fikst negecond,

‘third, fourth, fifth and sixth stages are sequéntially connected between

Sthe first okiduhfep! PG, 191 G I ddF s AR3R1RIPE I 9% O1 1 A B8 tubes
‘comuni cation piping. The nunber of |inear tubes connected
2lla, 212a, 211b, 211b at the two stages, which form the
closed loop and are not connected with the communication

i;} piping, is covered with the shielding plate 2 o0of the

- 10 shielding member. |
[0042] Oﬁter side linear tubes 219%9a, 2110a, 211l1la, 2112a,
2113a, and 2114z at the ninth, tenth, eleventh, twelfth,
thirteenth and fourteenth stages‘ and inner side linear
tubes 2114b, 2113b, 2112b, 2111b, 2110b, 219b, 218b and

15 217b at the fourteenth,'.fhirteenth, twelfth, eleventh,
tenth, ninth, eighth and seventh stages of the iﬁner
surface side are seqguentially connected between the second
liquid pipe 1921b and Ehe second gas pipe _l92b of ‘the
communication piping.

.20 _ [0043] On'the other hand, in the heat exchanger 110 of
the comparative example shown in Fig. lOB,.the,number of
the linear tubes that are connected between the first
liquid pipe 19la and the first gas pipe 192a of the
communication piping is different from that of the heat

25 exchanger of the _presentr embodiment shown - in Fig. 10A.




‘between the second |liquid pipe 191b and the second gas pipe 10 192b of the
communi cation piping is the sane as that of the present enbodi nent of Fig.
'10A. [0044] The indoor unit of the air conditioner of the present

“enbodi nent operates as follows. The crossiflow fan 16 is driven to rotate
around the rotational axis 16a by a 15 fan notor not shown, so that an
airflowis generated in a direction crossing the rotational axis 16a.
Thereby, indoor air is sucked through the grill of the top panel 13 and

the slits ebetheitrant, panel obteandibeditacbhethsakt 2exshapges, 101 6dhe
sucked air is heat-exchanged with the 20 heat transfer nedlun1flomnng

i nsi de thezheat, txamsferitapesizand dhemth scharged feomime suykatnhl7.
[0045] In the heat exchanger 10, t he portion correspondlng to the Il near

tubes 211 angt®]12 afrdhe kowesh tona r3f, ageécéﬁdce&ﬁer eﬁlﬂ!ﬁibﬂatb%sshsﬁadl ng
plate 2 of the 25 sh|eId|ng menber, whi'l e the bypass preventing rib 5 of

the 22 shrtﬁledlleﬁu&en@f&epn%éage%@%\/eﬁm 'Q@?Br ke 212a, Theegby,

air flowinto the portion correspondlng to the i hear tubes 211 and 212 at

{he 140 SIadgs Nwi aR0 thRAl £ HEANSIRLMR0! W fa SURBLLEA, Ca 1] eghlivel V

be blocked 5 Therefore air 1Is effectlve y supp to and passed t hrough

| ihece mortpoRnol i o, SiaboRerc 0, ebneESLESIL e e by seer
- function. ﬁ§qalae$Hlpe 19la and the first gas pipe 192a of the
commﬁnication piping. The number of linear tubes connected
é;} between the second liquid pipe 121b and the second gas pipe
rlO“ - 192b of the CQmmunication piping 1s the same as that of the
present embodiment of Fig. 10A.
[0044] The indoor unit of the alr conditioner of the
present embodiment operates as follows. 'The.cross flow fan
16 is driven to rotate around the rotational axis l6a by a
15 fan motor noft shown, so that an airflow is generated in a
direction crossing the rotational axis 16a. Thereby,
indoor air is sucked through the grill of the top panel 13
- and the slits of the Zfront papel 14 and led to the heat
exchanger 10. The sucked air.is heat-exchanged with the
20 -heat transfer medium flowing inside the heat transfer tubes
‘and then discharged from the outlet 17.
[0045] In the heat exchanger * 10, the portion
cerresponding to the linear tubes 211 and 212 at the lowest
two stages 1is covered with the ehielding plate 2 of the

25 shielding member, while the bypass preventing rib 5 of the




-the heat exchange capacity of the heat exchanger 10 can 10 effectively be
obt ai ned. [0046] Use of the shielding nmenber 1 to block air flow to the
. first and second stages of the heat exchanger 10 and the adjustnment of the
“arrangenent of the U-shaped tubes allows the heat exchanger conponents to
be shared between 15 the air conditioner indoor unit of the present
enbodi ment and the air conditioner indoor unit using the heat exchanger
110 of the conparative exanple. Therefore, the heat exchanger of the
embodi ment sgae1benghaneahoet fltes | BEeQE URhES hadng dibker enbs.
cool i ng/ heating capacities, 20 so that the nunber of conponents is _
ef fectivel yheedyged 40 EhghehRehigue £ast Jedusti08p0h8944] By £gEOVi ng
the shiel di ng nmenber 1 and adj usting the arrangenent ‘of the” U shaped
‘tubes, the;hgahrexehanosiii 10,4nshuded igyd he,ai etggagl QR ANdRgL ¢ uni t
of the 25 present invention can easily obtain the sane heat exchange 23
capaci ty as.that.ef 4he heat e&gﬁﬁggﬁé 1 0 ; $ﬂ£a ti pl e.
Ther ef or e, Ft ?sep055| e tosea5| y |%c%%33eé¥%%§%%o I'ng %Eé%?%gﬁgggacity
of the ind ' foll ow ng, 3, ac n f t door
unit.sS AS?QE;%?E%?: thggai?Qco%gf?gégg?i§nd%§§p%%? o] g?h%n%reéggFQH
enbodi ment cag, be usgd.for, @ dong. tarm LO04GL Bue Lo, Lhe enasgenppL of the
er - S Wit S a,

heat' trans ube engagdenent section At he T near "t ube 211b

and - correspond to the linear tubes at the third to fourteenth
stages and that have a-heat exchange function. As a result,
5g} ' the heat exchange capacity of the heat exchanger 10 can

10 effectively be obtained.
[0046] Use éf the shielding member 1 to block air flow
to the first and second stages of the heat exchanger 10 and
the adjustment of the arrangement of the 'U—sha?ed tubes
allows the heat exchanger'components_to be shared between‘

15 the air conditioner indoor ﬁnit of thé present embodiment
and the air conditioner indoor wunit using the heat
exchanger 110 of the comparative example. Therefore, the
heat exchanger of the embodiment can‘be shared between the
indoor units having different cooling/heating capacities,

20 sc that the number of components is effectively reduced to
thereby achieve cost reduction.
[0047j By removing the shielding member i and adjusting
the arrangement of the U-shaped tubes, the heat exchanger
10 included in the ailr conditioner indoor unit of the

25 present invention can easily obtain the same heat exchange




- 213a of the heat transfer tubes, the shielding nenber 1 can 10 easily be
attached to and detached fromthe heat exchanger 10. This makes it easy to
- manufacture the indoor unit of the air conditioner and al so perform

" operations such as for the change of ti cooling/heating capacity of the
indoor unit. 15 [0049] By the bypass preventing rib 5, the shielding
menber 1 can effectively prevent air fromflowng to the portion
corresponding to the heat transfer tubes 211, 212 at the first and second

stages fromapheikgwernsendneft thed head exehangetcHdhgdhereforegfredystion
of the heat . 20 transfer efficiency can effectively be prevented. [0050] By

the fin engagpaeatiper dx@nple. t henshé ebbNgitphiat ok phitdhershkakdipg
menber 1 is retained with its Jlongitudinally central area close to the

edges of thachkeBse 3he THYS1iMEVREAOINE HARashiel dingtRkatigddanuhet 25
suppressed. Therefore, air |eakage to the portion 24 corresponding to the

heat transfgnibihag, 2kdrapdadp2eat thBerehpi h8tnend SECPRE SHEYES-Ohnihe heat
exchanger can effectively be prevented, so that reduction of the heat

exchasge ehkigi epsy1eantBEl g¢ti uehyi PEoREEVERLESr BnfPLO03E] +BY bhEsent
m snmounti ng preventing portion 6, the shielding nenber 1 is prevented from

‘_being mounted-Qnthe cgﬁa%?eﬁgggngﬁ%e%1goﬂﬁbﬁggmponparative exanpl e whi ch

does not require the shielding nme re specifically, if

‘[0048] Due to the engagement of the heat transfer tube

engagement sections 3 with the linear tubes 21la, 211b and

{;} | .213a of the heat transfer tubes, fhe shielding member 1 can

10  easily be5attached to and detached from the heat exchanger

10. This makes it easy to manufacture the indoor unit of

the air conditioner and also perform operations such as for

the change of the cooling/heating capacity of the indoor
unit.

15 [0049] By the bypass preventing rib 5, the shielding

member 1 can effectively prevent air from flowing to the

portion corresponding to the heat transfer tubes 211, 212

at- the first and second stages from the lower end of the

~heat exchanger 10. | Therefore, reduction of the heat
20  transfer efficiency can effectively be prevented.
[0050] By the fin engagement portions 4, the shielding

plate 2 of the shielding member 1 is retained with its
longitudinally central area close to the edges of the fins
25, Thus, warping of the shielding plate 2 can be

25 suppressed. Therefore, air leakage Lo the  portion




-one attenpts to nount the shielding nenber 1 on the heat 10 exchanger 110
of the conparative exanple in which a refrigerant flows through the whole
_linear tubes of the heat transfer tubes, the m snounting preventing
portion 6 is brought into contact with Zse U shaped tube 228 connecting
~the outer side |inear tube 212a at the second 15 stage and the outer side

| inear tube 213a at the third stage. Therefore, the shielding nenber 1 can
surely be prevented from being erroneously nounted on the heat exchanger

110 of the eiFRapahMe L IMRhe hEA852kahe rihe rabave cenbadisment, sthene
shi el ding nenber 1 20 has a shielding plate 2 and the screw holes 7

formed, as riaktachumnt poEsh@NSstabehot Brends,oOf o shiebdingepl akgn2, in
whi ch case the heat transfer tube engagenent sections 3 nay be omtted. In

this case, c3treari9dd¢ Ofet Bectdbgcnl at&, - %ﬁatwgah&ﬁcﬁ{ oyirded, oOnphoth

sides of the heat exchanger 25 10, a tongue-shaped small plate that is bent

in a direction.ase geseralbypesnendicutatig 8B xbeodtag. surface of the

tube plate 27 1I'S provi r eaded ais torned in the smal
pl at e 5(see [hhgss 9A A | C ngﬁ 3sse r.augh .t he_ggrew
hole 7 of Jhe s%ieldﬁﬁg gg%béﬁi§£%£¥%¥$¢xgj |nIFﬁﬁs‘t F%g % hol e Egg of
the tube plate; eEEQ&i i i ro1.1 t o.th eat
exchanger_nggfgﬁﬁg m!n)%ggfrﬁgpg%gygg§g§r§§Pgi%6%4? @?vg%%% :%eﬁPEreaded
hol e 27a I §8p %&%HgﬁdégelPQSb%'qméﬁcomparative example which does

not require the shielding member 1. More specifically, if

%L} one .attempts to mount the shielding member 1 on the heat

. 10 exchanger 110  of the comparative example in which a

refrigerant flows through the whole 1linear tubes of the

‘heat &ransfer tubes, the mismounting preventing portion 6

is brought .into contact wifh the U—shaped tube 228

connecting the outef side linear tube 212a at the second

15 stage and the outer side linear tube 213a at the third

stage. Therefore, the shiélding member 1 can surely be

P prevented from being errcneously mouﬁted on the heat
ﬂ:} exchanger 110 of the comparative example.

[0052] " In the above embodiment, the sﬂielding member 1

20 has a shielding plate 2 and the screw holes 7 formed, as

attachmeht portions, at both ends of the shielding plate 2,

in which case the heat transfer tube engagement sections 3

may be omitted. In this case, at an edge of the tube plate

27, which is provided on both sides of the heat exchanger

25 10, a tongue-shaped small plate that is bent in a direction




-the tube plate 27, the shielding nenber 1 can be nounted at 10 an

appropriate position of the heat exchanger 10 without being erroneously

nounted in assenbling the air conditioner. [0053] Fig. 11Ais a view

“showi ng a shielding nmenber 11 accordi ngd o anot her enbodi nent of the

~ present invention, and Fig. 11Bis a cross sectional view taken along |line
A- 15 A of Fig. 11A [0054] The shielding nmenber 11 of the present

enbodiment is fixed to a drain pan 15, nore specifically, the shielding

menber 11 greéctrhe 1gr gie@pléﬁﬂi&ﬁlaﬁ:etbnbﬁgéﬁtbﬁdifﬁ@r BRdradBecshigkdipeneNMbEr
11 has an el ongate 20 rectangul ar-shaped shielding plate 2 that extends

al ong the pwadlh 20f JINGNAAIRKCRANOY dilre K 1HS1d YRS LOAFOFmERCin

shielding plate 2 is fixed to the bottomof the inside of the drain pan

15. A rib gnkhaimaxt %%&e(?é@ F¥gs pespendicukar, t o tha-ghiwhdinonpbate 2
is fixed in the 25 vicinity of an upper edge of the shielding plate 2. The

26 shi el ding spkati® 2, GOV &Pk | 991L N7f bentedf e ity ShaSet i near

tubes 211 and 212 positioned in a | ower end portion of the front side of

the heat exghanger 19, Omibe yatheiodiandiot herdr gih #an 1apanhpelicgxt ends

along the wdth 5 of t eat exchanger as we as a recess-shaped

LS SRR BT WU O R 00 ol o0 aiggiel e
fromthe hSQEhanger 10 with é simple structure. By providing in
| adﬁance the threaded hole 27a in an appropriate position of
i& | the tube plate 27, the shieldihg member 1 cah be mounted at
10 an appropriate position of the heat exchanger 10 without
being erroneoﬁsly mouﬁted in assembling the air conditioner.
l[0053] Fig. 11A is a view showing a-shielding member 11
according to another embodiment of the present inventiQn,
and Fig. 11B is a cross sectional view taken along line A-
15 A of Fig. 11A.. |

[0054] The shielding member 11 of the present embodiment

is fixed to a drain pan 15, more specifically, the

shielding member 11 and the drain pan 15 are integrally
formed. The shielding member 11 has an elongate
20 - rectangular-shaped shielding plate 2 that extends along the
Width of the.heat exchanger 10, and the lower end of the
sﬁielding plate 2 is fixed to the bottom of the inside of
the drain pan 15. A rib 5 that extends generally
perpendicular to the shielding plate 2 is fixed in the

25 vicinity of an upper edge of the shielding plate 2. ‘The




<exchanger 10 is connected to one |longitudinal end of the 10 drain pan 15.
The integrally fornmed shielding nmenber 11 and drain pan 15 are connected
wi th the bottom panel 12 through connection portions provided at both ends
"of the drain pan 15. [0055] The |ower e®l portion of the heat exchanger 10
is 15 surrounded by the drain pan 15, whereby the anount of air flow of
the I ower end portion becones smaller than those of the other portions.
Since the |lower end portion of the heat exchanger 10 having a snaller
amount of ahiefldowg ol roundediy & heoshiiehdiing Fesder okl dnd egwal |y
formed 20 with the drain pan. 15, air passes through other portions of the

heat exchaggagelQ mherre tligse Ps1Nangeduct i ghs Pfi@hdd fhow dugyd® the drain
pan 15. In this manner, air is nade to flow through those portions where

air is easyok@ibhowsr tpe thahtakidtl ew ehbi gbgacyxshabbhercross Hhowyfan 16
~can be 25 1 nproved, and the heat exchange efficiency of the heat 27

exchanger %@neannhbedi MPhevedaifhgasihi el di;pgcAeskeindd Lsongotnoegegsarily
integrally fornmed with the drain pan 15. " The shi el ding nenber 11 and the

drainspan 15 thal pégr sepanabehy f@raed Ay bes cppaect ed.with_gagche gt her.
The 5 shielding plate 2 may bée provided wth fin engagenent portions 4 for

ﬁggaging ﬂEEBsEhgeE£@§n2559£r5ﬁﬁdQe€Be Féﬁ%ﬁngﬁﬁ:pgpﬁiéﬁi8£d£ﬂ? fﬁgﬁ@f 11
y also be nounted on " the bottom panel 12 forni'ng a casing of the Indoor
uni t, " side of the heat exchanger 10. A drain hose for
discharging condensed water received from the heat
';h) exchanger 10 is connected to one longitudinal end of the
10 drain pan 15. The integrally formed shielding member 11
and drain pan 15 are connected-witﬁ the bottom panel 12
_fhrough connection portions provided at both ends of the
drain pan 15.'
[0055] The loWer end portion of the heat exchanger 10 is
15 surrounded by the drain pan 15, whereby the amount of air
flow of thé lower end portion becomes smaller than those of
the other portions. Since the lower end portion of the
heét exchanger 10 having a smaller amount of air flow is
| surrounded by the shielding member 11 intégrally formed
290 ‘with the drain pan 15, air passes through other.portions of
the heat exchanger.lo where there is no reduction_of.air
flow due to the drain pan 15. 1In this manner, alr is made
to flow through those portions where air is easy to flow,

s0 that air flow efficiency of the cross flow fan 16 can be

25 improved, and the heat exchange ~efficiency of the heat




“t: instead of being nmounted to the drain pan 15. In this case, 10 both of
the ends in the longitudinal direction of the shielding nenber 11 are
nmounted on the inside of the |lateral sides of the bottom panel 12. [0056]
"In the above enbodi ments, although the siielding nenber 1 is made using

" the shielding plate 2, it may also 15 be nmde using a tape and any ot her
material as long as it has a function of blocking air flowinto a part of
the heat exchanger 10. [0057] The heat exchanger 10 is not limted to one

havi ng a revxehsag¥rshape;aramnse heabrexehangens chianyiishapemn?d npy be used.
[0058] Portions at which air flowis to be blocked by the shielding nmenber

1 are not hom tetddiesa 160r 1.e609Rdi g rhenthe Jiitearnt ubesiat gdhe fErst and
second stages fromthe |ower end of the heat exchanger 10, and they may

25 appr opr irakel yhhel Shangedmder’ equi e 28 (BN Aapl ural khwtofare
shi el ding nenbers may be provided for one heat exchanger. [0060] The

present 'n\ééﬁbkﬁﬁe&§ rf%tr:deldmra@p b8 denedpRU GAltPNeLona Mkl hungntype
i ndoor unit, and be 5 applied to any type of indoor unit such as a

builtsin t%H%eldi‘n%' ?Iaﬁé/pez &G LA061]oHrhadi nEnts ef At h&l@é‘@‘@lﬂéh@”

bei ng thus descri bé obvi dus that the sanme may bée varied
portions 4 for engaging with the fins 25 of the heat

exchanger. The shielding member 11 may also be mounted on
the bottom panel 12 forming a casing of the indoor unit,
ﬂiﬁ ‘ instead of being mounted to the drain pan 15. In this case,
10 both ©f the ends in the longitudinal direction of the
shielding member 11 are mounted on thé inside of the
lateral sides of the bottom panel 12.
[0056] In the.above'embodiments, although the shielding
‘member 1 is made using the shielding plate 2, it may also
15 be made using a tape énd any other ﬁaterial as leong as it
‘has a function of blocking aif flow into a part of the heat
exchanger 10.
[0057] The heat exchanger 10 is not limited to one
having a reverse Vﬂshape, and heat exchangers cof any shape
20 ;.:may be used.
[0058] Portions at which air flow is to be blocked by
the shielding member 1 are not limited those corresponding
to the linear tubes at the first and second stages from the
lower end of the heat exchanger 10, and they may

25 - appropriately be changed as required.




= 3.1 n many ways. Such variations are not to be regarded as a 10 departure
fromthe spirit and scope of the invention, and all such nodifications as
woul d be obvious to one skilled in the art are intended to be included

“wi'thin the scope of the following claims 29 CLAIMS 1. A shielding
menber configured so as to be placed in an indoor unit of an air
conditioner, the indoor unit having a 5 heat exchanger (10) and a fan (16)
for bringing air to the heat exchanger (10), and to block air flowinto a

part of theobeat exahangeiz1(19) of FhikRisYy el Jrenberpaspebaiagd in
claim11, 10 conprising: a shielding plate (2) fornmed so as to cover a

part of thesheaheexehangernhftd8syr and a heat transfer tube engagenent
section (3) connected with the shielding plate (2) and forned so as to 15

'be engageabbgevfth aTH@atp£é§@§{erlﬁ&@ﬁ%ﬁ&@) fg the heal; rgxchaggern{10).
3. The shielding nmenber as clainmed in claim1, conprising: 20 a shiel ding

plate (2) §8pMBEa890AS P £0YAMR 12 hu(iﬁftt%eth.%d%%%l Sxehanggy é%iq},b@nd an
attachnment portion (7) provided at i el'ding plate’(2) to be attached
to a tube phatec62¥) 9hy type of indoor unit such as a built-in type,
a floor type, etc.
[0061] ©  Embodiments of the invention, being thus
described, it will be obvious that the same may be varied
§+} in many ways. Such wvariations are not to be regarded.as a
10 departure fromrthe spifit and scope of the invention, and-
. éll such modifications as would be ocbvious to bne skilled

in the art are intended to be included within the scope of

‘the following claims.




~the heat exchanger (10). 25 30 4. The shielding nenber as clainmed in claim
1, conprising a shielding plate (2) formed so as to cover a part of the
~heat exchanger (10), the shielding nenber being attached either to a drain
~pan (15) for receiving condensate from %4 he heat exchanger (10) or to a
casing (12) of the indoor -unit of the air conditioner. 5. The shielding
menber as clained in any one of clains 2 to 4, conprising a fin engagenent
portion (4) connected 10 with the shielding plate (2) and forned so as to
be engageable with a fin (25) of thecmenisexchanger (10). 6.. The
shi el ding nmenber as clained in any one of clains 1 to 5, conprising a
- bypass preventing rib (5) for preventing 15 air brought by the fan (16)
frombeing directed to said part of the heat exchanger (10). 7. The

shi el ding qenben &% iehal ginkAuekatBht:Ghréa sEONRItSI DY B1ALSADUAL LAY
preventing portion (6) for 20 preventing the shielding nmenber from being

mount ed. OnlidB%§1u%§%h%@9§h ﬁ@k098ﬂ8§§1aﬂér HHér§nBEBEKHH9toﬂa§h£gfEOW
into the heat exchanger. 8. An indoor unit an alr conditioner
tcg”g“ss' ngnthe Zenshiyeh d' A9)merRer, (A, ag & atded, i1, My, 00 of sckakms 1

heat exchanger (10), and to biock air flow into a part of

the heat exchanger (10).

,%Qj. 2. The shielding member as claimed in cléim 1,
iO comprising:
a shielding plate (2) formed so as to céver a
part of therheat exchénger (10); and
a heat transfer tube engagement section (3)
_ connected with the shielding plate (2} and formedlso as to
15 " - be engagezble with a heat tfansferitube (232) of the heat

exchanger (10).

3. The shielding member as claimed in claim 1,
comprising: |
20 a shielding plate (2) formed so as to cover a
part of the heat exchanger (10); and
an attachment portion {(7) provided at the
shielding plate (2} to be‘attached to a tuberplate (27) of
the heat exchanger (10).

25
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4, The shielding member as claimed in claim 1, Comprising
a shielding plate (2) fofmed so as to éover a part of the
heat exchanger (10), the éhielding member being attached
either to a drain pan (15) for receiving condensate from
the heat exchanger (10) or to a casing (12) of the indoor

unit of the air conditioner.

5. The shielding member as claimed in any one of claims 2
to 4, comprising a fin engagement portion (4) connected
with the shielding plate (2) and formed so as to be

engageable with a fin (25) of the heat exchanger (10).

6.. The shielding member as claimed in any one of claims 1
to 5, comprisihg a bypass preventing fib.(S) for preventing
air brought by'the fan (16) from.béing'directed to said'

part of the heat exchanger (10).

7. The shielding; member as claimed in claim 1 or 2,
comprising a misﬁounting prevénting portion (6) for
preventing the shielding member from being mounted on .a
heat exchanger which does not require blocking of air flow

into the heat exchanger.

8. An indoor unit of an air conditioner, comprising the

shielding member (l) as,claimed in any one of claims 1 to 7.




