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1 DRAIN WATER DI SCHARGE STRUCTURE FOR AIR
CONDI TI ONI NG APPARATUS 5 TECHNI CAL FI ELD The present
invention relates to a drainlwater discharge structure
for an air conditioning apparatus. BACKGROUND ART 10
In one type of conventional air conditioning apparatus
known in the art, drain water, generated in an indoor
heat exchang®PRAIN WY TER PISCHARGE STRIGCTURE or
dehum dification node of op@kati on, is discharged
outside after stgR CONDITIONING ATPesRATIY this is
given as follows. Drain water condensed when cool ed
in the indoor heat exchanger contains various
e air. Accordingly, in the absence of a
T eﬁ?{j za#rj%fﬁﬁtreat ment, there is 15 the possi bi Iity
tha when drain water accu | at ed rain r .
i aiTHE g HBVerBh el f Gt Gt e ors st stub B an air
pl ace by the growth of bacteria contained in the
COBHEQHNE APRAEAEY-ai n water. Slime is the seni-solid
subst ance, and the generation of slinme taking place
BACKGIR(@ENDRARThe drain pipe, gives rise to several
drawbacks including the occurrence of water |eakage

by Bi e tepOeftiongerdtitilal HecHEfRnald HpaptusuiPhads dd argdedin water,
by 20 decay of accunul at ed substances. Concrete

geft AP ESn Hfdoéf hedt 99&135 &rﬁuﬁﬂ %ﬁﬁitng%?%. &Bh{g‘é‘gr @iRidification

wat er sterilization pe ar known. “One su

o F fggons é%%*‘?%ﬁeideﬁ%ﬂﬁae&rﬁi%g EY Fgﬁf’éas@?a’f%%s s given as

994 57776, uses, xtern ai.n_ pipe, a

follajfse fLURRCNZST SAIGMES DcReraoled g{*ﬁ RASRE et ﬁl@changer "contains
synthetic resin material. In 25 accordance with the

vaiusthacigtiedn the aiet A¢esrdinglynintthe gbseoed o4 stFriligation treafment, there is
drain water flowing in the drain tube is treated with

thet pessibvilitly bthet ehbaldraigewnitec tnbeaiunadated it Redimimphirebr drain pipe the
resin

generation of slime is caused to take place by the growth of bacteria contained in the

accumulated drain water. Slime is the semi-solid substance, and the generation of slime

_ faking place in pipes, as the drain pipe, gives rise to several drawbacks including the =~

occurrence of water leakage by pipe clogging and the generation of unpleasant odor by
decay of accumulated substances.

Concrete examples of air conditioning apparatuses of the drain water sterilization
type are known. One such technique, as proposed in JP Pat. Kokai Publication No. 1992-
366327 and JP Pat. Kokai Publication No. 1994-257776, uses, as an external drain pipe, a
drain tube formed of an antibacterial agent-containing synthetic resin material. In
accordance with the techniques as set forth in these official gazettes, drain water flowing in
the drain tube is treated with the antibacterial agent contained in the synthetic resin

material, thereby to prevent the accumulated drain water from becoming slimed.
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material, thereby to prevent the accunul ated drain

wat er from becomi ng slinmed. 2 PROBLEMS TO BE SOLVED -

Incidentally, the problemw £h using a soft synthetic
"resin tube as a drain pipe is that the tube is'liable

to aged-deterioration. Especially when the tube

becones cl ogged to cause decay of accunul ated

PROBSENHEES BEROKEEBr i orati on of the tube tends to be

5 accelerated.” This may also be the problemwth the -
cas incideatlya theegiobleswith RRingad 66 syhibétict fReinrtesd Bs b Wdn pipe is
is used as an external drain pipe. In the Iight of

that BRSELOIARILER) WellicleiBra h.o'Esg&,IiaI%@& | Al B5he Heldbmes cl]pgged to

present invention was nmade. Accordingly, an object o
t he.present jnvention,is to ovj de. an. i e ter
ool ARG oo RS (btiindeR B HeltFicfioh Pl UH S Ehas 1o ve
appar atuys, thereb o prevent, the 10 generation of
accgf’ﬁar_ g ﬁﬁ’lé TRRYAALEP %@Pé&bgemw%% CR¥5VRETaR FESHIOYE Psdgrder than
~liable to deterioration. DI SCLOSURE OF | NVENTI ON The
thepewn &re 15 nsedritsiap sxigred drasspigedr ai n pi pe material, an
anti bacterial netal material such as copper instead
of Ihtheslygitt dtthase pestlemsratigy thalprioMartetecpiigies,i thalprasentéinvention
first invention is directed to a drain water discharge

wa$hdab&t HeCordihalyl @h oBRcifth SRRt iRRh¢h @@@ﬁfo@idésan(iﬁ%;roved water
configured so"as to discharge drain water generated in

o SR8 S E RO ALY BB e o
AL IR T L e N R

§i ﬁe S&}ll"@l The first invention is characterized in

DIy RO QBENVENTIONE of the internal and externa
drain pipes (12) and (14) is fornmed froman 20 '
ant Thapteeeritahvemtivmhsgsi pea difhepipn tndtercal e altibasédd] npitgenaterial
is capable of eluting, upon contact with water,

such b icoget isteak] ofeieadyniheis rdsth mhRriat er. I n the first
invention, drain water generated in the indoor heat

eXCRRRY Shectloall§ Uk HRG inddABof $Oh#HO%eOlo HaRMdicl 16REAL8 structure
node of operation is discharged, through the drain

for an air conditioning apparatus (1) configured so as to discharge drain water generated in

~an indoor heat exchanger (7) disposed within a casing (2) of the air conditioning apparatus

(1) to outside the room through a drain discharge pipe (15) made up of an internal drain
pipe (12) and an external drain pipe (14). The first invention is characterized in that at
least any one of the internal and external drain pipes (12) and (14) is formed from an
antibacterial metal pipe.

The antibacterial metal pipe is capable of eluting, upon contact with water,
antibacterial metal ions to the water.

In the first invention, drain water generated in the indoor heat exchanger (7) during
the cooling or dehumidiﬁcatipn mode of operation is discharged, through the drain

discharge pipe (15), to outside the room. At least any one of the internal and external drain
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25 di scharge pipe (15), to outside the room At |east
any one of the internal and external drain 3 pipes
(12) and (14) which together Xonstitute the drain

di scharge pipe (15) is formed from an antibacteria
nmetal pipe. As a result of such arrangenent, when the
drain water flows through the drain di scharge pipe

PifesK) 2)aandi B4k which 4o gater ghnstisvie the dragl disddrgeqiph €l 5 iafoumed from

water ~fromthe anti bacterial netal pipe. The -
anantibixaediadmiaad] pipd. ahsiaavsulhal suchh@radgérhén, Wherstherdrhinzater flows
5 bacteria, in other words the drain water is
thidh el tHel &8 disthhie }ﬁiﬁea{lg% e REgPmlaP Sonb AR eluted to the drain water
Accordingly, even when the drain water is accunul at ed
' LA_:d] el . . the. rat.d on..of .
fr e b A b ADP IRL B b bin e F (PR DS Rl o seeritie
of .wat er .| eakage and . the generation. of unpl easant X
bagiii> I0Fotheh &IORDy the SFaige 1 OF rRBERO d O Kscheree ipe (15).
drain water discharge structure of 10 the first )
Accpirdangly.oryen vhendhe dan ivasead ib poeuranlatbdith thehdraimdisshasge pipe (15),
drain pipe (12) and the external drain pipe (14) are
thef gamemadioh o6 shiraats ibbibited, itadrelmepierpingelse odenrtine oferaerdeakage and
i nvention, each of the internal drain pipe (12) and
th fBcexbE bhakpledsahtbdopi pe (14) is formed from an
anti bacterial netal pipe, thereby enhancing the action

to . o . : :

o SHRELLES, SEAUb eI 36 R DAL PERUIER s o

P sGRATR AR G HIPETRY PR R DT PR 155 the xtema
according to the drain_water discharge structure of

drat”ﬁBlpFi%‘gtar‘F }%V’é‘ﬁgiﬁiﬁ’ﬁl tifibersralsapl Piges a drain pan (8)

di sg{gsed so as to receive drain water under the

i nddwherrsgendeogprtinge paqh79f the ieterpabidraimpipe i) (abd)the external drain
operable to send out drain water collected in the

pipdr @i ipdornied) from b entbaitariallirsakiapipe, thefdy(ddbhnciagdhd action to
characterized in 20 that the drain punp (11) is

stefifz@@ibyair. f Phis QcéR@lalyydRuiy i 11fe0nMentibR BakliMe i the bécurrence
arranged such that drarn water generated in the i'ndoor

£ D8R 1eaRXRNARIR, odrrd: ' n by

© msanse ogfl%a s%%%% {y%é%gggﬁﬁgsgg{r%&gﬁgq{rg&ﬁchar ged,
convent i onailulrt% been utilized for drainage. This )

theti%é’(r Bvepton er comprises a drain pan (8) disposed so as to receive drain water

under the indoor heat exchanger (7), and a drain pump (11) operable to send out drain

water collected in the drain pan (8) to the drain discharge pipe (15), and is characterized in

 that the drain pump (11) is formed by a force feed type pump.

Conventionally it is arranged such that drain water generated in the indoor heat
exchanger is forced out of the drain pan by means of a splash type drain pump and is
discharged, through a sloping external drain pipe, to outside the room. Stated another way,

the head of drain water has conventionally been utilized for drainage. This therefore

produces the problem with air conditioning apparatuses of the ceiling embedded type. B

N :‘ ggﬁ] %&Ogeg%gtﬁ%gﬁg‘?et r5?alccéjrﬁg{gﬁgg{hggfal%%ﬁ?ﬁ%tﬁlﬁ?‘gﬁgte%ggcweOf
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appar atuses of the ceiling enbedded type. 4 That is,
if an external drain pipe is4either incurvated or
inflected to avoid beans arranged under the roof,
this creates a trap in the external drain pipe. As a
result, drain water is Iliable to be accunulated in

Thetis, if rapextarhad rdsdio mépepiscitben ingunvited pr diflestadtthatvoid beams arranged

drai nage becones difficult to carry out. On the other
untdandle rédfe thihicredtdsnvent imtheesXpdroal draidSpipdre Adr ardduld, daimpwater is
(11), a force feed type punp of high lift instead of a
liaBlR! RS Be tatPEmBMiE Bf tHeOWap,l fHerefoRCHRUALAY! e RYBRM hat drainage
-the case where there is created a trap In the externa
o 2 dr.ai . ‘ '
el Pty pu” L e BRI e aleGhle WilsuliPy Py, as he drain
reyent _inconyeni ences for e. di schargi of drain .
pufi @D, a/afeaf&rf%?ﬁ\ﬁ@frg?,lv i W@Bﬁ& inpepdhal g SBlag Dng pump of low lift.
anti bacteri al netal“gipe as the drain discharge Fipg ]
Accamingls |avae in Sherpgshwhesshepis ereatpé a trp igéhereemel drain pipe (14),
Additionally, a fourth invention according to the
drain avatervinties b 3¢ barngesilatad tintle ofp ahdét bdromds possible to prevent
invention is characterized in that the external drain

indPhPhidntéy fdrthd BisbReleihs @AM wat. Rasdringeh!, coRbiled RVilthe use of
wth an internal dianeter of 12.7 mllinmeters or |ess.

Lo A Cai e :
o0 R PR FRAIAET oL 1S, S Rerel b (PYPRRb R phy Tess pt 10 be
di scharge drain water by a head due to pressure |oss,
ENI8R%when the external drain pipe (14) is sloped. To
cope with this, the external drain pipe (14) is
condéhttionaly. & fogehdryantion perording 19 tie diaipi watcr disthagge structure of
great dianmeter of about 20 to about 30 mllineters.
theCthirgd Hevastineris kharastetized idthatrthe extproall djaim pipeHd@4¥ sufotrhed from an
invention is a force feed type punp I|ess subject to
antifeesidl melabpipe vAdcor idtcngdl Vianevanft D miliaered ordessi n
pipe (14) with an 20 internal dianeter of 12. 7
M| A RS @s8 vlerd @RSerdtSrmabiRid pipdi(F4NAT G810 R iReMAt @hmeter, it is
t heret hrough wi thout any clogging. Additionally, a
diffibdif i Hﬁc‘ﬂ%@%é QPR Gl @gneghia(a 4&%0%1‘%59?6%&% fevell SHBA T external
any f e fi ourth .

structure o one t rst to

YRR olepeS N 3ShE RSS! e Rkt BN B Benonaty

generally formed from a pipe with a great diameter of about 20 to about 30 millimeters.
On the other hand, the drain pump (11) of the fourth invention is a force feed type pump
less subject to pressure loss. Accordingly, even the external drain pipe (14) with an
internal diameter of 12. 7 millimeters or less is able to discharge drain water therethrough
without any clogging.

Additionally, a fifth invention according to the drain water discharge structure of
any one of the first to fourth inventions is characterized in that the antibacterial metal pipe

1s a copper pipe.
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is formed froma copper pipe to sterilize drain water
~ by copper ion, thereby ensuriing that the generation of

slime, the occurrence of water |eakage and the

generation of unpleasant odor are prevented.

Addi tionally, a sixth invention according to the drain

wat én thi Sfhamvgetion. the eiibaciefial Betahpiperie faymerHeon iarcopper pipe to

‘to fourth inventions is characterizedinthat the air

stegibinelidraianivatgr bappapaties, (hkjetysemiringehdti b denstatibh @f slime, the
type. The air condltlonlng apparatus (1) of the high

ocwh%eé bedafey ReLARAAE | enBAGRE oflhfledhnt diRr hbéﬁﬁexfe%’fed

cei ling enbedd instalTation, ceiling suspended
i nsta | [ t ,
i & déft? naﬁ gl%ﬂ% wgerlg{r%) 48 cz)(l{dt}lr% aI VD (fgzgﬁ waqéradl%%ﬁ%teesirblcturc of
di scha fron1 he i.nt er.nal 1
anmnér?éﬁﬂedﬁaﬁt i piPBRD (AYPUGPSY é%ﬁ aﬁrﬁa%id S,tﬁ@ *ﬁ%falr gonditioning
the |like. For exanple, in the case where the
apparefiub 4} srafdhe Mhanstﬁiqdetypfs fbe Aisconditioning appprpies (1) of the high
pipe, the drain water is sterilized by copper ions
instdlletladpd reeamd e ircoppenit pf ge typbdor chibohambediiediinsta]bation, ceiling
external drain pipe (14). EFFECTS 15 Since the drain

sudRh&dd Mkeifamaec structure of the air conditioning
apparatus in accordance with the first invention

en‘pl IE¥1§€ &ch%ﬂx@én?%tcﬁ-&g%t%‘s %’lenﬂk&?bff‘ﬁiet glbgtfté"uﬂ metal pipe when

di sc arge pip rain Water generate

.7 the

cisgliigin PRI ba g e dabrin e pemaE iy P L grrppecc wader
antlbacterlal netal |ons mhen di schar ged throuqh t.he.

theyvosf Ar theddsark N1 emrﬁgle( 1p5t}1e caseouhals the aRibastgis, metal pipe is formed
Thereby, the 20 generation of slime in the externa

frogr aicoppsr pipe( the)drais watdriibbiewlized: Hyeeopbor ionp elatedritdom ghet degper pipe
occurrence of water |eakage and the generation of

whefiplisehagad viadbe extbmabdidintgipn(14).he arrangenent that the
drai n discharge pipe (15) is forned from an

ElREdPpgcterial netal pipe offers the advantage that the
drai n discharge pipe (15) is less apt to aged

det il Qr af! 8fid Bk FHischatdeS LAY Sret P0Be Bir conditioning apparatus in

~accordance with the first invention employs an antibacterial metal pipe as the drain.

discharge pipe (15), drain water generated in the indoor heat exchanger (7) during the
cooling or dehumidiﬁcatioﬁ méde of operation is sterilized with antibacterial metal ions
when discharged through the drain discharge pipe (15) to outside the room. Thereby, the
generation of slime in the external drain pipe (14) is inhibited, therefore preventing the
occurrence of water leakage and the generation of unpleasant odor.

In addition, the arrangement that the drain discharge pipe (15) is formed from an
antibacterial metal pipe offers the advantage that the drain discharge pipe (15} is less apt to

aged deterioration than is a resinous tube.
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Furthernore, in accordance with the second invention,

both the internal drain pipe (12) and the externa

drain pipe (14) are antibactéial netal pipes.

Accordingly, the action to sterilize drain water is
enhanced, thereby ensuring the prevention of sline
generation, water |eakage occurrence and unpl easant
odorFugdeenat, iormccEddwdivithothal segondi inverdioor beth dlee imitdrhal drain pipe
the third invention, the drain punp (11) is a force

(limﬂ thy Bﬁez@luh@ram'ﬁb‘ipé el e afibefemilanethhsipes. lﬁcd'éfcﬁﬂ%l?dthe action

atrap in the external drain pipe (14), water ess

_to lsteinile dFeEi’n Q\%té‘i‘qg ‘éﬂ‘fﬂn@écﬁ Ghd Bsy @msuﬁﬂg thd reg a(ff‘ QfinPleneration,

slime is less I'iable to occur I's a

bl €1 | eaka
WS Re bRl R Pl o 3 %fgﬁe%ei‘m f‘ﬂet he fourth

i nven t he external W th an
i nt eﬂr%ﬁlowlwtaé?m %n%zng @ﬂﬂplr Vé?%"fb th 415 quangEldy is a foree
However, since the drain punp (11) is of the force

fesdetygte oy, . Thdreforealevensyhen shere wnersatet o tep o therextayeal drain pipe
through the external -drain pipe (14) w thout any

(14)| oggr iglesd latdedi bd areumuiatédheased Weareaedtion of siihefts less liable
is discharged to outside the roomby a head, it is

to bQSY] TBH abQrimelyedserel et PloBRnfY AR hewated hika eREOPMGESed.
the problemthat nmanufacture costs increase |%

ant 'Ftaﬁﬁérﬁ@rglln%&?har&'t gﬁﬁb?}%gfgﬂﬁls%ve}lﬁ ﬁb[ﬂ@\é%renﬁ%%% pipe (14)

when anti bacteri

o%%.rg{tﬁlélf?l d%l ?g;?d@blﬂ%f%e?sn g{ ?q:ssphgt%éqtds ﬂ%\gv%\rf]er since the drain
FurthernDre as th e di aneter increases, the
puBRHARY 15T th A9TRC Faery D ahs llawe shigin avaser torker dschergedribrough the
as a result, the bactericidal effect tends to fal
extemat feaicpipe (h%)wiﬂawt uheclpgging. dlrearkditeon, dethe eazeshere tltuén water is
anmount of drain water being accunul ated decreases and,
diselsarged ®suitdide theeodradlyaricad dais red@iref fodtdreiss thapipedReheter. This
In addition, in accordance with the fifth invention, a

prodi@bRahe iderh $ha %ﬁﬂuﬁa%tdr@ @OSt@HlEfGQ@&H%h@AC‘[&%ﬁ BletRpRRs are used.
thereby making it possible to sterilize drain water

Hoﬁéiegée}, %gﬁf&rﬁesﬂ %gtfoﬁggﬁﬁpﬁaa?ﬂé%s abd exﬁﬁﬂ%g@&(%ﬁcﬁlrﬁa&sﬂ gé i prevented

roma I'S ren

“as Iﬂ%grﬁsvﬁélir(él}%{?@%nge ]('eéacﬁ eggfgé)i(‘%ﬁff 15 ahcar r. Iﬂ‘&?ﬁxpgre as fhe

hard resj nous pi pe because copper pipes are capable of
plpgéi,qu’@et@‘eﬁgreé%, {hg azpoupt of drain water being accumulated increases and, as a

result, the bactericidal effect tends to fall. On the contrary, as the pipe diameter decreases,
the amount of drain water being accumulated decreases and, as a result, the bactericidal
effect is improved.

In addition, in accordance with the fifth invention, a copper pipe is used as the
antibacterial metal pipe, thereby making it possible to sterilize drain water with copper ions.
Especially, if the external drain pipe (14) is formed from & copper pipe, this renders the

work of pipe arrangement easier to carry out than when the external drain pipe (14) is

formed from a hard resinous pipe because copper pipes are capable of being bent easily at
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the job site. Accordingly, in the case where the

external drain pipe (14) is fornmed froma copper

pi pe, the deterioration prevention of the drain

di scharge pipe (15) and the workability of pipe

arrangenment are conpatible. Finally, in accordance

Wth the sixth invention, when in the air conditioning
theajopastal Usccodlingdy, ih Hiee &vsg wHeRshalekeshal YiRSn @Rl (14)\Btfefmed from a

is discharged through the internal drain pipe (12) - '

coﬁ‘ﬁéﬂ HipE Owgh dEt@ﬁox%ﬁBﬁ d@@berﬁ%ﬂ' B RhPRIrdirk Adis af&n%%%t (15) and the

under the roof ain water 1s sterilized
tal .ions. result of such

Wogggrbélﬁtgé}rgg’rﬁeamﬁgemém3%65?%?@%{) 2 effectively prevent

t he _generation qf sI| i.n the external drain pipe L

(14 . 1] ACGRIARRGEQH1 ‘ihﬁe81a t BYVEROR: .%bﬁnp#rb\ﬁ%nairoﬁondmomng

of the external drain pi pe (14) and the workability of
appsirpies (D ofrthahighnestalledrtgpednpavitol &.digRER DESTR ©F|i@kmal drain

OF DRAWNG Figure 1 is a sectional view show ng a
pifgtr@Rnambthesugtlitbe batemeal Staigibel (B fabiangdad @ider the roof, the drain water

condi tioni ng apparatus according to an enbodi nent of

is §t&@hi&ﬁe~§1ﬁpﬁnﬂb@¥t€ﬁ£ﬂ 1R8] BES TAMPIPEURER sQ&RB}(Ad\g@n@hF it is possible to
| NVENTI ON 15 Exenpl ary enbodi ments of the present

effk&fz% I%Oe rtﬁfi g&% tfogeoqL sﬁﬁ'{gﬁﬁ' éﬂrléqe)gg%?ll c!lr@lﬁl gﬁ Ee (]]fl) %, in addltlon,

ri'ng

n _cross s ion a drain water di cha
the ﬁ?taf&?f@“ﬁ@ PEve ?P”an ﬁ}? APERb AR PRE ALt T pebHgY of pipe
to an enbodi ment of the present invention. The drain
ATHREEICIY S ORBPEEDISt r uct ure of the present enbodinent is
as a result of 20 applying the present invention to a
BRI&IH DR§CRIBFAOBIOFIPRARVINGoNndi ti oni ng apparatus (1)
as a high installed type. The air conditioning
app&igire!d i6 k) secSoritvidvh sedwiapendrath (viler WokchBde strié@idfor an air
a roof (R. Acasing (2) of the air conditioning
coieMink uﬁpa(rakﬁs adthidrtl RPRNSHbIANaNR @he ﬂréseh{‘ﬁtvékﬁ gd 1n

a space (S) defined under the roof. A‘turbofan (3) is

B ERRSS ﬂ;f@ﬁg&h@mﬁwﬁfﬁ%}g@ The turbofan (3)

|s na fan notor (5) and
|l - Th |ler.(4).inclydes, a
%xemgPalflf gm odiments %f Lchr.{epp%ese%t m(v 1)1t10n acl:"c escribed gﬁgow n detaﬂ with

reference to the drawmg

Referring to Figure 1, there is shown in cross section a drain water discharge
structure for an air conditioning apparatus according to an embodiment of the present
invention. The drain water discharge structure of the present embodiment is as a result of
applying the present invention to a ceiling embedded type air conditioning apparatus (1) as
a high installed type. The air conditibning appératus (1) is set in an opening (H) formed
through a roof (R). A casing (2) of the air conditioning apparatus (1), which opens
downward, is installed in a space (S) defined under the roof.

A turbofan (3) is disposed centrally in the casing (2). The turbofan (3) is made up

of an impeller (4), a fan motor (5) and a bell-mouse (6). The impeller (4) includes a shroud



10

15

20

25

(4a) and a hub (4b) between which is held a bl ade
(4c), and a central part of the hub (4b) is directly
connected to a driving shaft gl ower end part of the fan
nmotor (5). The fan notor (5) is firnmy fixed to a
central part of the casing (2). The turbofan (3) is
configured so as to radially outwardly send out a

(4 tanéammubi4ibetwiceamvwhithi BGrhebd bladbdc) ed rakatralgrartaff thdieub (4b) is

bl ade (4c) associated with the driving of the fan

dirBRtyonfidted thEdREhY SIS ek & past HitBPamaHoteNERr The ifﬁl motor 5)
inmpeller (4) of the turbofan (3) so that indoor air

is %%119%1(6: Qg tagcgg{ mpa&duﬁ%mtg f%mrllﬁ%i& ot}\ Zgb??r# (3§)i§ Ggﬂgﬁfred SO as to

t yr bof 3 Th d h

radiffy@ie PRty Yind Qi BetFrg S At B4 O BAG t% %1868?“% P e b
(énot shown). The indoor heat exchanger (7) function

“ @ssaﬁia@@aw&r Hreshiving ofifhe fmanelen(Ingd he (belrlr@aéw@{ﬁ) is disposed under

operation and as a condenser during the heating node
thedfnpeler(d) oftthe tifhefai id)oorthattieditor e dhgnidet to(h impsiter 6)s
the tenperature and humdity of air blown out fromthe

- turketiof Bat ekehangeli(V) BMlispdictinesed e depellen ¢4)i ofdrofurbofan (3).
heat exchanger (7) is a drain pan (8) for collection

| Thg%ﬁgﬁp%ﬁgﬁ{:ﬁ g8e0s! At GfhedBd Wi alr %}ﬁ%@fan{‘ k, %ﬁaﬁ@&ﬁ unit (not

|ng or dehumi |cat n' node of

shoy r !b }ﬁflo%’g f‘}- € Cl;al (??h&%ggﬁs%gnagsgg%gt %I[urmg the cooling
accunulated in the draln to. outside_the roo .

mogh &f gpeirHoR ﬁﬂ‘b a% if?nﬁl%lseff e (R4 prdioeas ?%@er%t&eh"t%e mdoor
a centrifu . Unli ke conventional drain punps in

heajtgxehanggr a{? cwaircds thp ltempregfursp and dimaditr af ripaipwrs out from the
made to flow by a head, the drain punp (11) is of the

turbofgh(3) fin dddjreomn, EHiEpoSéd&nﬂerpiﬂlH}i)nc(obiheit&xsbarfgen(7)9'51 rablain pan (8)
as to becone activated when a 20 predeterm ned anount

forQblItRINMb T WRAIB Fwdtsr @@6taradl iatiedindBort K@t Bchiafgd?dn) §@inde cooling
means of a drain switch (not shown) which turns on

or cz%%ﬁn&!ﬁ@aﬁ'@ltxﬁﬁdé Sf’éﬂera"t’f drain water in the drain pan

10 .
Ises to a certalin ﬁlgh | evel. An internal drain

Ver e s o aran ot 8 hitiba Ta BHTRITEPhabk g ischarse drin

is f ned froma

. h d
walsbsemgs 1 B o o (DRI BF A0 p T £ POTBAD s f the

towards a side plate near a top plate of the casing 9
force feed type such as a centrifugal pump. Unhke conventional drain pumps in which

drain water splashed up from a drain pan is made to flow by a head, the drain pump (11) is

of the high-lift type. The drain pump (11} is so configured as to become activated when a
predetermined amount of drain water is accumulated in the drain pan (8) by means of a
drain switch (not shown) which turns on when the water level of drain water in the drain
pan (8) rises to a certain high level.

An internal drain pipe (12) extending upwardly in a substantially vertical direction
is connected to the drain pump (11). The internal drain pipe (12) is formed from a copper

pipe. The internal drain pipe (12) is bent towards a side plate near a top plate of the casing
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(2) and is connected, via a check valve (13), to one

end of an external drain pipe (14). Thereby, the
backfl ow of drain water to the drain punp (11) is
prevented. The internal drain pipe (12) and the

external drain pipe (14) together constitute a drain

di scharge pipe (15) of the air conditioning apparatus

(2)(and. isScohhect@X tved Batheel adlte PINEtd ddd ends of an RREtrial dMiA pipe (14).

coated copper pipe with an internal dianeter of 12.7

Th_@ﬂ.ebt,i IR URERR oW 38 dCARRREerRb REe bSif fahed1Yy stbr@vénlfb%i( Mhe internal

Insulating material. Such a type of coated copper

i pe. i sed.al so for, refrigerant pi g ext.er .
arfh B’ o) 38 0 g s Rl PR Bl B i Gharee pipe
pace (S) under the roof, towards a wall surface (W
(léﬁ)?lﬂl?ealbiﬁqd&iwg apRaratstil end side of the external
drain pipe (14) extends 10 downwardly along the ]
bui THE eytewed! |draw pipec@4) Wioanet from @ pehtéd cenpenpipeerith an internal
a drain collective pipe (not show). Al so connected
digitetdrivd 1817amilligetele CTlcwappergpaiseoetet evithed thelfnadl imsupitipg snaterial.
(14) of other air conditioning apparatuses (1)
Subatt@hd Scdaed élﬁ;p@lusgjilp@ i 8se@r aldoor Irbfi@erantYipkier TRY @sternal drain
withi'n the spacé” ( under the roof, the aforesaid '

PR D B L p R T B LA R o
U TETRYRES SRR Sl BB B B Do

to avoid the beam (Bl) becones a trap, On _the other _
dowawardly alongeths Shisldingo yvall haipfase |(1V\f<)eareadO e cndngl @nperigsl kha drain
view is nounted on a lower end part of the casing
colle@}ive pipednot shown).olspeminagied Gathe draie collestive pipe are external drain
rectangle-like opening, is forned centrally in the
pipea¢ed)paiethel 2 .cohditianldl tapparatudesP{1yriadialled @fthaibilding or the like.
bl ow-of f 20 openings (9a, 9a, ...) (for exanple, four
Fuh&mPrOWidih t1RPEREOES) uRiEL itk AoE dhd MoRUEA Stdfal BEEDipe (14) is
areas of the face panel (9) so as to be associ ated
. ecliVv [ e
m%éep en? g\?c&:a) &.*rger% r%algr?e‘? 58 gs @rﬁ%ofc@?egigiesﬁgﬁi iﬁth ﬁ})éefgli%ﬂlggé 'Ea%example

renovi ng dust

—...shown)..i s provi ded. bel ow the air filter (9c). 25

SR e b hE DSBS B BB i Py oo

to ORRIEF| e EBRIFCIRVRINGE teD-

On the other hand, a face panel (9) shaped like a rectangle in plan view is mounted
on a lower end part of the casing (2). An air suction opening (9a), i.e., a rectangle-like
opening, is formed centrally in the face panel (2). In addition, a plurality of air blow-off
openings (9a, 9a, ...) (for example, four air blow-off openings) are formed through side
edge areas of the face panel (9) so as to be associated with respective sides of the face
panel (2). An air filter (9¢) for removing dust present in the air drawn through the air
suction openings (9a) is provided in the air suction opening (9a), and a suction grill (not
shown) is provided below the air filter (9¢c).

OPERATING PERFORMANCE
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In the present enbodi nent, during the cooling or
dehum di fication node of operation, indoor air is

drawn into the inside of theigasing (2) through the

air suction openings (9a). Thereafter, the indoor air

flows through the air filter (9c) and then through

the bell-nouse (6), is blown off radially outwardly

fromntthe prepel | @nbddherndupagsts olihg orglelivneidifiddar mode of
" 'heat exchanger (7). The air is cooled (dehum dified) ' '

opBMtibALINdRE0 % BeRdwn 86 NBOIRAdL 81 tRNEhsing ?g‘-’t}m)u?ﬁ fthe air suction
into the room t hrough a bl ow of f opening t he

e ai '
opleﬁ‘.iggQ 9"‘21 ﬁg‘%ﬁﬁ%ﬁﬁ%ﬁﬁdégé ir ﬁ%éﬁﬁt{g g@&%ﬁk&d(d\ﬁg PFéJr‘ﬁlleg through
rated. The drain ter. falls i he forn1o dr.aps
BB SeS  o R B Sl S D BheedighRua passes

in the drain pan (8). \Wen a predeterm ned 10 annunt
thrgpel thgi 1ﬁd%th@ﬁt grehangeuil dbeeairiincedied (lehnmidibied) bg)the indoor heat
the drain punp (11) starts operating, and the drain
exvlenger (73 and sdfiewgeff itto thetcehdiérdugh artdowrdff openireg(9b).
internal drain pipe (12) via the external drain pipe

(14)In thheriobh@eslrexichandet €7), foddtGretddn@ueE fhhBe GidoR air condenses
di scharge pipe (15) which 'is a copper pipe, copper

andl Of3S, M@t %I‘Hlﬁlekgégglhﬁ r%%flérgféh.t Y HeREaifl 5@3’[5} #48¢ & the form of drops from

Therefore raiim water, even when I't contai

the;/ ﬁrgbgrulbeﬁg ?}}(géher | & (%L%gﬁg tgo t%c!:lii% e é(?éxh parg 85 r I\?{ff&eélsaepreXetermmed
mhere draln mater remajns, jn the trap of the_externa

amgugt AT dpipevalasls aeiRulerd i BerirpiEniAn ) thet %rﬁweaump (11) starts
there are few possibilities that slime is generated

opgptingeang batdrainf water isolischpegsti do i catsidmthet themeftomr thalinternal drain
drain pipe (14) is less apt to becone clogged. In

pipdd2} vianhe extemnaldrein fifgee(1dxi sting drain col |l ective pipe
is a resinous 20 pipe, the generation of sline is
i nhivphéehe A0 waber e sdfhdiuph Rl drﬁﬁtdlééﬁm%b @%&ﬁ{?ﬁﬁ%ﬁi@h is a copper
the drain water contains copper ions

plﬂé'\/llﬁ% é“élu?éél%&hﬂ&g\ 8RRy &r in &ﬁ@P C‘?ﬁ&@f&?@ (d‘i\ésglﬁﬂ Dfter, even

pre enbodi ment 't rain |sc arge pip
th er rev ntln

gl Bl i SRR} B BaComAg EF dg iy egpper fons.

slinme.. Therefore, problems, such as the occurrence

Because of this, even in the case where drain water remains in the trap of the external drain

pipe (14) with the drain pump (11) stopped, there are few possibilities that slime is
generated by the growth of various bacteria, and the external drain pipe (14) is less apt to
become clogged. In addition, even when the existing drain collective pipe is a resinous
pipe, the generation of slime is inhibited also in the drain collective pipe because the drain
water contains copper ions.
EFFECTS OF EMBODIMENT

As explained above, in accordance with the present embodiment the drain
discharge pipe (15) is formed from a copper pipe, thereby preventing the external drain

pipe (14} from becoming clogged by slime. Therefore, problems, such as the occurrence



of water | eakage caused when the flow of drain water
is obstructed and the generation of unpleasant odor
by decay of accumul ated substances, are prevented. In
addi tion, the arrangenent that the external drain pipe
(14) is fornmed froma copper pipe nmakes it possible
to provide nore inhibition of the aged deterioration

- ofofatérneakage extsed mwdlendhaflowpifidraih Ixdgtert b @bstwivenl drddethe generation of
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 CORRSE PiRGUISE

external drain pipe (14) is forned froma resinous

E:)léﬁﬁnt b(ﬁortﬂgﬁie@ﬁ()l S RBhmALRARUBHRR §, kY preverk@t, med from a
hi ck synthetlc resi nous pipe, "~ this produces

t hSII?} ga%\?\bt?) tﬂ%ﬁ!nir%qn € toﬁ%'?han%{thﬁl?f {:hﬁt gﬁ)t%glli)a(?éjgormed from a

i s. forned fron1 Pl S
coﬁv%svéx& SR SBBE Rt PRt IR BT foobie feddeegpration of the
facilitating piping work. In other words, if the
exiexnad drin pineatld) giapevienahe extermst dedn pipe 114} indpwned from a resinous
synthetic resinous pipe, this requires that short
tulbeesi nous pi pes are connected together with a plurality
of pipe joints such as el bows because drain piping

has If thehRtehdl APGR @1&Cﬁiﬂﬁlstﬁnﬁé@fr§mbﬁ@[& Bxt&Reihefc resinous pipe,
under the roof for e case of ceiling enbedded type

thl@lﬁfodﬁe&dﬂhE LU él"i’aq 9@5&5&%?? fg@ih {oh.f%n&td?lg'i) ﬁﬁ%}%rﬁ f On the other

e 15 ext rna rain pipe

“EpRabe i ool B PR Tl & PERAY ﬁ%ﬁg"}oﬁgl’el?fﬁﬂ?ll%% 2 o et

|nous pi pes are enplo t he use
| ’T%Pgléﬂ%.t eotlea fhesatvarBget B@é&ﬂﬂf@lwﬁ@ge\@%rgr yin qth@r‘éws if the

facilitating piping work. In addition, the present

extemsb draie pipeetid) oy racd drose aflwed! syythesicpesipousnpipedéis tequires that
di scharge drain water. As a result of such

shat rangespijes anat@metisd tegshaaptitt o phealite ofi pigeajoltds sib as elbows
in the external drain pipe (14) even when there is

beddu@tiRth Bipidgdihstih BE QALANA. soRBIaN6Id Bhh ckBBAIMS Qndér the roof for

the external drain pipe (14) fornmed froma copper

thegc%agg of Bélﬁf?%/ %mfbe&:c?eldstgge Qi}l coﬁcﬂﬁorgﬁg ggﬁatrz?tﬁ&s OfOr? {Helﬁhér}ﬁnd if the

ective prevent n conven t echni ques
IS rran hat Eraln wat er . asheg
oxeite” BN 5D REcuPaRS st e rr&a% e R sffiedo bend the
head, Becguse, of . such arraqgfnent t hi.ck .
lgioa SEe.ApPIding!yp an
mllinmters are generally enployed in 12
the use of pipe joints such as elbows become unnecessary, thereby facilitating piping work.
In addition, the present embodiment employs a force feed type pump in order to
discharge drain water. As a result of such arrangement, water is less apt to be accumulated
in the external drain pipe (14) even when there is created a trap therealong. Combined
with the use of the external drain pipe (14) formed from a copper pipe, problems caused by
the generation of slime are effectively prevented.
In conventional techniques, it is arranged such that drain water splashed up from

the drain pan by the drain pump is made to flow by a head. Because of such arrangement,

thick resinous pipes with a pipe diameter of 20-30 millimeters are generally employed in

A vg),er@@slggus K pes are emploged,
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order to inhibit the occurrence of pressure loss in
the drain pipe. On the other hand, the present

i nvention enploys the drain punp (11) which is a force
feed type punp of high Iift. This makes it possible
to discharge drain water w thout any cloggi ng even
when the external drain pipe (14) with a snmal

Ol'dfkir aonbthélit tdfe dRunfemdel dfi predsereslosssinuhe draifrpipehedDnulicothbr hand, the

since it becones possible to enploy the external drain

pradbm8ndehfidn \éiélﬁotby% WD drBinSFRAp (19) MMRISS & folcBgeddl t?ﬁ‘e f)lﬁnp of high lift.

cost is held | ow even when using copper plpes

Th?sd f(ésoﬁ 1b$eh Bis@ﬁar é%ﬁrﬁ q{rate C g egsr:%e)\ééﬂt when the

drai n |ng a cunu ate

and t.he actericidal fect te al | t he
exfsméfir%ﬁa)e é@ P8 P 8l e & qéef wéieg@éers fhed” Furthermore,
amount of drain water being accunul ated |ikew se
singe ¥ heeayes, pospililerth vkt e iexicds] digirf ripe (14 withgsuch a small diameter,
enhanced. OTHER EMBODI MENTS Wth respect to the
thealreve cde sTheld duv endroetherending ¢dppeppipeenn ddditent asahe pipg diameter
be nodified as foll ows. For exanple, the present

inckA¥&Y) tth® M@tk AfSdrialie vk Behggi mReurdditcaf 1ikdWsd @hic@ases, and the
feed 15 type. However, the drain punp (11) nmay be of

bacg%é)éi%{l%@fec{ 8S 1o L. a@ﬁn‘ %e%her'l{énﬂ hg'st ﬂgoﬂge d & &%Peases the

odi nent the internal anet er of external drain

am@ﬁlﬁgolf%%ﬁﬁh g?aiﬁ:r]bebr}%%ccw&;a&f I%ﬁ%\'?sq-r e%{ef’aé%fe%é gﬁqﬁctgrlcldal effect is
val ue and may be nodified. However, as descri bed
CORHEXfe, it is possible to configure a relatively
| ow- cost system capabl e of inhibition of the
OTIRBRIEMBSDBYIENTS e wi t hout drain water clogging by 20
meki ng use of a conbination of the drain punp (11) of
t heWidr espéead thy péoatidesgribappbodipiepe the tpfesant invention may be
internal diameter of 12.7 mllinmeters or |ess.
modirexek gs1wd. N the present invention this conbination
is especially preferable. I'n addition, in the

aboygr 1d,RRd fé@lﬁqhﬁl@i&m eﬁﬁlﬂ@\%ﬁq %ﬁ%ggﬁﬁeﬁle)b&eﬁ{e force feed

made 1 n erns e exanple

e BT e P v (s %ffgreeﬁ EBBe PLFA . B e above-

20

25

arr.anged .such. that the .int.ernal
descrlbec{ g

* millimeters. The size of the external drain pipe (14) is not limited to such a value and may

be modified. However, as described above, it is possible to configure a relatively low-cost
system capable of inhibition of the generation of slime without drain water clogging by
making use of a combination of the drain pump (11) of the force feed type and a copper
pipe with an internal diameter of 12.7 millimeters or less. Therefore, in the present
invention this combination is especially preferable.

In addition, in the above-described embodiment the description has been made in
terms of the example in which both the internal drain pipe (12) and the external drain pipe

(14) are formed from copper pipes. However, it may be arranged such that the internal

embodiment the internal diameter of the external drain pipe (14) is 127
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drain pipe (12) is formed froma resinous pipe while
on the other hand the external drain pipe (14) is
formed froma copper pipe. Aisernatively, it may be
arranged such that the internal drain pipe (12) is
formed froma copper pipe while on the other hand the
external drain pipe (14) is fornmed froma resinous
drph pépe @Raisetbrandtioer a wesynous tripeukfiiiccas tlief other lidnd the external drain
present invention at |east any one of the internal
pily @4 iPiRLed Fom andph&iepipXt NRMHatidEIdl B PhyPBe afddbedisich that the
formed froma copper .pipe. Additionally, the drain

in@hBf Eﬁ%ﬁgg%pg g%ﬁg %@ne‘fﬁ)‘?&?% c%ﬁé&ﬁn?%% %vﬁg% ok gy o&g}g{bgg the external

copper or exanple, t schar ge

.15 y..be.a resinous pipe i.ncluyding fo exanple.a ...
arfg s O P Ralef S i Bl P puB enhos (ViR O RGeS if in the
surface of the resinous pipe. 10 Alternatively, the o
Presenl IRV eTtion sh egel sy pae of B intgynabarafopipe §13) e mike external drain pipe

resi nous pipe in which for exanple a copper wre
(14gs farmed ifens 2 poprat eipg. di sposed within an internal
space of the resinous pipe. In other words, as the
" coopRlitignalle,"the traih@isgliaegestbe 1By aidlyl eforrded R6mBMES than a copper
pi pe which partially contains copper may be used.

pifel NFbl ¥eantfe #HE ddin ‘His%ﬁ?%@ %I?%égtﬂi gﬁ%yigg (agrﬁ%ih?l%:ﬁip@%cluding for

one of the internal dra

rnal  drai i-pe (14 na e fornmed.fr a . .
xRt e AR ritl) RPYab O AR5 e osiaous pipe.
In ot her words, ..the drain _djscharge pi 15) may be . )
Aty ?h&ﬁfr%enrﬁé%cgﬁrgs ipRe @ébgwie%fm%wﬁfrw%ga Jestiods pipe in which

anti bacterial netal jons upon contact with water.
for epUSIRE ALPEPPYIFCABIHOR TY separaely cispmeer] atibirean itiernal space of the
present invention is useful for a drain water
resgioss Ipgregeln 2hes tvordst as ehef twoper @pe” cbihdifdréseni ingention, a resinous
apparatus configured so as to discharge drain water
pipgeiatiapadailncaftaihdegper Hagbe axghanger di sposed wi thin
a casing to outside the room through a drain
di s eiRi P [ j i T
ehang; (e cgglg{rﬁ&g}aﬁgg_ 19%2 %@A@@&%n}ge;@r 8 BeRBefR drain pipe

an externa aln water

5 55 R UREL ' 5 Tk SO T RAGPRRST 8 e i

adc-ﬂener.a.t.ed. in an indogr . heat exchang

tion to a copper pipe. In other words, the dramn girsCééZgé pipe (15) méy'b'é'fd'nh:éd' “
from a metal pipe capable of eluting antibacterial metal ions upon contact with water.
INDUSTRIAL APPLICABILITY
As described above, the present invention is useful for a drain water discharge
structure for an air conditioning apparatus configured so as to discharge drain water
generated in an indoor heat exchanger disposed within a casing to outside the room

through a drain discharge pipe made up of an internal drain pipe and an external drain pipe.
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di sposed within a casing (2) of said air conditioning
apparatus (1) to outside the room 5 through a drain

di scharge pipe (15) nmade up a# an internal drain pipe

(12) and an external drain pipe (14), wherein at

| east any one of said internal and external drain

pi pes (12) and (14) is fornmed froman antibacteri al

metal pipe. 2. The drain veaLAIMS scharge structure of
‘claim1, wherein both said internal drain 10 pipe '
(12)1.and daird vexére diiahargé aitiicRiP ol kh) aiar @nbbionBg bt (1)
anti bacterial netal pipes. 3. The drain water

coﬁ‘ﬁé&@@rﬁeasstd' 'dfst:h'a[rge raifi| Rt LeddthbASh &Pﬂb? 'h@ﬂ' f?xchanger (N

drain pan (8) |sposed SO as'to recelve I n wat

in xch 1
aidgoe! r’i“% o saE | ¥ B %‘fﬂﬁvs i Felg e room
i n said drai ald aj charge pi p
throygly a di@ﬂmﬁéﬁaergﬁ Py @5 urp aﬁﬁn (rﬁqglah alF‘d?lPFeGZP)?n%an external
force feed type punp. 4. The drain water discharge
drynpipet@Ak of claim 3, wherein said external drain pipe
(14) is forned froman antibacterial netal pipe with
an iwheeeinal lcstoast @re of salRinfernali drldi exedreglsirain Jigss(12Pand (14) is
The drain water discharge structure of any one of
forh el fidm hnAntivResRl ﬁheﬁ;@ﬁﬂae 20 antibacterial metal pipe
is a copper pipe. € drain water discharge

str ECtﬂ{eeerifn Wikl f8¢halle (s‘i {qu ofcﬁﬁn WE%E}IBHI gc?h gﬁu@ iternal drain

condi tioning appar at u I NS
pl}:}ey(qf) and said external drain pipe (14) are formed from antibacterial metal pipes.

3. The drain water discharge structure of claim 1 further comprising a drain pan (8)
disposed so as to receive drain water under said indoor heat exchanger (7), and a drain
pump (11) operable to send out drain water collected in said drain pan (8) to said drain
discharge pipe (15},

wherein said drain pump (11) is formed by a force feed type pump.

4. The drain water discharge structure of claim 3, wherein said external drain pipe =~

(14) is formed from an antibacterial metal pipe with an internal diameter of 12.7
millimeters or less.

5. The drain water discharge structure of any one of claims 1-4, wherein said
antibacterial metal pipe is a copper pipe.

6. The drain water discharge structure of any one of claims 1-4, wherein said air

conditioning apparatus (1) is of the high installed type.



