10

15

20

25

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 enerated in _an indoor
heat exchangB@RAIN Wiy TBERBISGHARGH SARUGTURE or
dehumi di fication node of op@®ation, is discharged
outsi de after sAdRICOXDMIIONINGEAPPARANTIS this is
given as follows. Drain water condensed when cool ed
in the indoor heat exchanger contains various

TECIEVRCAR FIR e air. Accordingly, in the absence of a
sterilization treatnent, there is 15 the possibility

thaﬁ“héﬁ'gﬁ&eﬁ{ %N%nﬂ@ﬁ Shlahey RCGUEH na%gerl &]isalag%eals{f’u&?l% Sr an air
drain pipe the 'generation of sline 1s caused to take
Lace by the growmh of bacteria contained in the
Congétb%ﬂ%ﬂ)éﬁigﬁr ain water. Slime is the seni-solid
subst ance, and the generation of slinme taking place
BAGKGROIINDARThe drain pipe, gives rise to several
- drawbacks including the occurrence of water |eakage
by Ipiope type o gomgenandaltamecogdiienaigi apparafus knpiveads dwt arg doain water,
by 20 decay of accunul at ed substances. Concrete
genexadines iallo@i HeaC oxllibh g Wufiflg dpFainaihp €8 coblifd16r eéhalridification
water sterilization type are known. One such

moli€ GPB‘%&M%n asqipsaRRdethtdife Ao Rabii-okal TRUIRLLGALL 805 is given as
No. 1992- No.

366327 and JP Pat. Kokai Publ I cation .
foll%%%.d' i ﬁ%ﬁé@ tg}?%gﬁdeng?d %/rheﬁxéo%ﬁ rc]iain reaincﬁgﬁff E‘I%?iti %@chgn’rlgaelr Meontains

tube TOr n antl bacterial” agent -
syntheti.c.resin materjal. In 25 accordance . with the )
Vart%léﬁ?ﬁ?*aﬁaaegl {8 "o oS diREy it he Qe SRter TR Hrriyaser figgtment, there is
drain water flowing in )
the possibility that when drain water is accumulated in a drain pan or drain pipe the

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
taking 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, g -
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.



the drain tube is treated with the anti bacterial agent
contained in the synthetic,esin material, thereby to
prevent the accunul ated drain water from becom ng
' .2 o PROBLEMS TO BE SOLVED Incidentally, the
PROBLEM&%&% 'S(QILR%Png a soft synthetic resin tube as a
drain pipe is that the tube is liable to
dpddenddbie thearrableanwitieggag p apit yynthetiv repia telens dobreigrmsee is that the
cl ogged to cause decay of accunul ated substances, the
tube is liddt ¢ér agadaddtaivratiort Bepdcidlly wisemdhe t@eﬂ&caﬂeebleg@detd.cause decay of
This may also be the problemw th the case where a

accumul4tes bitisicey, e dashiahtidhanthehebd REHNtd bOBedeferate@ATiaAS nAk also be
external drain pipe. In the light of these problens

t r t
the probibh Bk e kG Whefid e ALY RY fifdoPIEAR MORTOL {6aRE as an extornal
resent invention seek to provide an inproved water
Tain discharge structure for an air conditioning
aratus, there to prevent the generation of sl
E}EQ%P lighd jof, these gr %wﬁh&p@q%ﬂdﬁ yss pan i ents af)ths present
to deterioration. D SCLOSURE OF | NVENTI ON Embodi nent s
inventiorp fretthedep Faghodimenty ef theopresant invention deeki to poopide an improved water
material, an antibacterial netal material such as
drain disclopgestricnat dadamwbir icbaditipming @pparatug StherebR i€ predlent the generation of
According to a first aspect of the present invention,

slime in zi BRIEpibS aiMl AVEIEMhR dfiRbipeak Fhbledh AcRALAGORL r UCt Ur e
for an air conditioning apparatus (1) configured so as

DISCLdSi‘J ?%Ndfdﬁjspowat er generated in an indoor heat

drain pip

exc anger sed within a casing (2) of said air
di.tionin aratus (1) to outs de t.he roo

ERsgyneTls 67 46 Dl %@tﬁa}f OB 456> £518 ) RIPY, ATy n antibacterial

internal drain pip an external drain pipe (14);

metal majgsial ajoh aﬁtcc’pwsmsthféhﬁesmheﬁair@m meterighl and ext er nal
drai n pipes (12) is a copper pipe, and wherein said
eccerdng toda dirst pippet off theqrresedt frventieny theretis motided aldrain water
pipe with an internal dianeter of 12.7 mllinmeters or

dischargd @ffturd R aanid QaaitRhimg ap[i%ﬁ.{s (P) @R fighredapal k@ dREharge drain water
_ el uting, upon contact with water, antibacterial nmetal

generated 8% HflobP Real@kBlanger (7) disposed within a casing (2) of said air conditioning
apparatus (1) to outside the room through a drain discharge pipe (15) made up of an internal
drain pipe (12) an external drain pipe (14); wherein at least any one of said internal and external
drain pipes (12) is a copper pipe, and wherein said external drain pipe if formed from an
antibacterial pipe with an internal diameter of 12.7 millimeters or less.

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

In an embodiment of the invention, drain water generated in the indoor heat exchanger

(7) during the cooling or dehumidification 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



In an enbodi ment of the invention, drain water
generated in the indoor heat exchanger (7) during the
cool ing or dehum dification node of operation is

di scharged, through the drain di scharge pipe (15), to

s 01840 00O ol AU 8BTS o
. areg.%'@ L nd VTS B R DB BB v
gh the d h
15, 3 labl el DD B b T R ol e, T

fromthe copper pipe. The antibacterial netal ions
antibadteriad matdl iees haye theadtioans sierlizdbedtenta, & othar wotdsrthevdragis water is:
the drain water is sterilized in the drain discharge
sterilizpd pe thi MrainAdisdiatigen gipe, (18).eAcedrdingly)ecwdnawhemaliedradis water is
accurmul ated in the drain discharge pipe (15), the

accum@8RErAtthe® Arah dschife ipfpd Pfsy bt @Rnerhi6 8P X1imBli§ VEbitddd thereby
: t he occurrence of water eakage and the generation o

Pfeveﬂﬂﬂrﬁ*fﬁ?é*s‘%‘f%#? B it 18Ra SR ac FERlerlghB R, | .
|ntern ai d the extern drai n
15 cBPeaPReldnE RV e Taetira s ghargsigetd B fiSthoth e
fa‘o iment, each of the internal drain plife (12) and
interna @11‘@12)&)@,(']%] ang the ﬁ:x@ptgé d(&t[lq_})lpq (d4} aefermed pmnggitibacterial metal
anti bacterial nmetal pipe, thereby enhancing the action
pipes. to sterilize drain water. This accordingly ensures
that the generation of sline, the occurrence of water

Ileak ag@odiamat,tdach gethe iittiandrain ppP{ 193 aad theQat@dind deain pipe (14)
prevented. In an enbodi nent, the draln wat er di scharge

is form¥H iéth Wrarltibab @51 HORAP L \Fgeﬁle‘?‘e ﬁQ thé §):t1<g‘11§)03§ﬁﬂze drain

SO as to receive draln ter der t i ndoor heat

n 11)..0perabl e t
vt SRR v PRt Bt HTR bk BN bt
rain gchq % pip % %, and is characterized in
andthetg?gfzrap%o PR rPﬁIOf?Lr WIS med by a force feed
ype punp. Conventionally it is arranged such that
dm an enbedinengeihe daaia dvater dischagedvmictune farthes xomarispsra {irgin pan
forced out of the drain pan by neans of a splash type
(8) disptrsad Bopstp raswilvd 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.



di scharged, through a sloping external drain pipe, to
outside the room Stated another way, the head of
drain water has conventionally been utilized for
drai nage. This therefore produces the problemwth
That i2iif aff QRfta AR PiAPRAGALH FRE A cdt CinfiBéid
: llt ;pg. 4 Tahat 1! %uﬁff én exter nf'sﬁd rlg?lﬁ&t%éli g(ga\i?(gsmg%tqﬁlgrmanged
ander R AL LR SRl B S AL ARS e
I pe. As result, drain water is liable tqo be )
be acelyaRirdt B o, ety appdueing iae Brablos i dratgpeerhgcomes difficult
probl em t hat drai nage becones difficult to carry out.
to carrpgut. [ Gicresher hand) the fard: inverdianrerepleywas drepdraipsyunys (ihea force
drain punp (11), a force feed type punp of high lift
feed typaptmpaf highdifs pisad of y geaghumype plimp @fldw fift. Accordingly, even in the
Accordingly, even in the case where there is created

case wherkltRdte iflcieted @taplinMe Miathfl BaRSipd 4)4), HLR WatWels8bssiapt to be
: | ess apt to be accunulated in the trap and it becones

accum Ql%ai fl thd Ocre%; %}é@ nk ﬁé&ﬁﬂl@ye&; gi'ﬂﬁ:eg? L}Sgl{evénl? einﬁ%nvenignﬁst rt]”or the

- | schargl ng r_al n wat _er. CcCcor ! Yy co I ne \
s S B AR RS b B B0 55 B 5 B

enerated. I n an enbodi nent, the drain water discharge
as the ‘g'fiﬁ“tfﬁ%ctl}?@eipépe&ﬂ ak sling is pueh less anfde be generédgdeer nal drain
pipe (14) is forned froma copper pipe wth an
iIntasr embodiingntettley dofin waiter dipdhlatgensituetige os chaseterizad frhthat the
case where the external drain pipe (14) is small in
externdl rdrgingibe di 4Bt fFmed Hrons a clipbtt pivet with odi incdhed] qRardetRt Bf 12.7
wat er by a head due to pressure | oss, even when the
millim&¥ts&@nak. drain pipe (14) is sloped. To cope with
this, the external drain pipe (14) is conventionally

STt B TRLEN ol BT %, POl 5
ot 5435 RIS el IR LR o BT €S

) even the external drain pipe (14) with an internal

pipe (14) sritansd. B¢ copepwitly this, ithe enderaplsdran ipsE 4) & copientiopally generally
di scharge drain water therethrough w thout any

formedcfraggi pige whth 4 preihdiafietes iof aBmea @0, totdbeuvdld mikkiedetdrs.abn the other
netal pipe is formed froma copper pipe to

hand, the drain pump (11) of an embodiment 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.



sterilize drain water by copper ion, thereby ensuring
that the generation of sline, the occurrence of water
| eakage and the generation of unpleasant odor are
prevented. In an enbodi nent, the drain water discharge

Shr Etﬁfﬁtea tCtﬁ?é' aﬁttll?a[c'tﬁ? rﬂilésfal:ﬁiﬁ& ib l'f‘ﬁll'n?%cf from al (fogger pipe to

con |t|on| g apparatus t he I nst a
.-t ype. |r condi.t i appar.at ( the
steriliz} Y0y G Ay oSiMeR k% oy oBPating &%h%eﬂ%@nf g Shime, the
CEI|In% rb dded |nstallat|on celllmgﬁsuspended
occurrqnge PLIVRIEE fegkagsiand theeqeEation & snelsrent oAoR arc RrReenisda
water is sterilized by the antibacterial netal pipe
vin@n etibodivaengetlie draimwater dischergeastrudiues s gharetetizad invihat the air
the external drain pipe (14) arranged under the roof
conditioning lappdratiue (1)Ro of thedtigh mistallad tpe. dhs@indvadRionlig apparatus (1) of
anti bacterial netal pipe is fornmed froma copper

the highl iRStalléd"&pd madaRs WatiBlodrSurst 6f iHel 94 fd}yceﬁﬁibo%béd?ﬁ& 1nsta11at10n
eluted fromthe copper pipe when discharged via the

Celhng%{{gt.‘[,%ﬁg%jlmg{ ﬁ’dﬂ?m%‘t e (14). EFFECTS Since the drai n

arge s ‘ructure of the air conditioning

iﬁ%i o3 ey oo ol et Malet 4t el £ BrGhaniirL Sk pive

(15), drai.n water generated in the indoor heat
when é&f‘@harrgafé froevyheduﬁem@b deaie S Al Pnga dre exiemaldrain pipa(}4) mrranged

node of operation is sterilized with antibacteri al
under thoppef oif trslikwhdior edmpleangalk téseoulgire tte aghitzicterial metal pipe is
di scharge pipe (15 to outside the room Thereby, the

formedgfedig babpat pipd tieldriie wateriB etefikik &Y iadopBdions BiuRA ftdif khe copper
is inhibited, therefore preventlng the occurrence of

t n of unpl easant odor.
pipe WH@l cﬁ§ch|al‘3g%5 FLEHE @gtefrﬁgg%gr{‘ngﬁ %Aﬂ P

In addition, the arr at the drain discharge
e (15) is formed froman antibacterial netal pipe
EFFE6¢$ers the advantage that the drain discharge pipe

s |L.ess a t t0 ed deterioration than is a
&é‘éﬁ) eniiss ARl evater disshithier WBICIe | o] Hhec 81t seditioping, apRaratus in
enbodi ment, both the internal drain pipe (12) and the
accordange ayifigthe cﬁrat. apeit panplays) amaardibaeieriflaeopper pipe aetla drain discharge
pi pes. Accordingly, the action to sterilize
pipe (15), drain water generated in the indoor heat exchanger (7) during the cooling or

dehumidification mode of operation is sterilized with antibacterial copper 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.



drain water is enhanced, thereby ensuring the
prevention of slinme generatd on, water |eakage
occurrence and unpl easant odor generati on.
Additionally, in accordance with an enbodi nent, the

Otﬁ@ﬂhenmmn(auardm%eawﬁp h& %mfbs%eni % Bl Rterddl %ﬁﬁ Offe (12) and

even when there is create atrap int extern

the exteﬁ%ﬁh&: gﬁj% d((lg#ﬁ)are %&bedr te 1 me{sa? é)rlpaets erc]gor%im ¥, n%e agtu?nego sterilize

ere, e gen

ble to ThIS accordln res that
drain Wfﬁ? o1 hancell. ficseby,sgring élawbeé(efiﬁl%ﬂ BF sliwicasgeration, water leakage
Furt hernmore, in accordance with an enbodi nent, the
occurrengg andt yxpleaggriodongemeration) with an internal dianeter of
12.7 mllimeters or less is used. However, since the
dxdaditmornpllppin( detprdasceowith e enftadorerftethd drgipepuniph (1) is a force feed
all ows drain water to be di scharged through the

type pungX tThERedre (dvith Ry itinBere ¢ breatel] ahedp in3RY efleRAD ARG pi ﬂb@ (14), water is
addition, in the case where drain water is discharge

less liableCtoObt §éc@?rh1ﬂzﬁ€ d RO MYt ébﬁ?]%tloh bof! rr{eeﬂufeﬁseﬁaﬁlgt occur, This
I ncrease the pipe dianeter 'S pro uces the prob? em
re casts increase if _antibacteri al
accordinflf Hhpur A ASHINE BT ECTPORE ot pitfiiel
%n Ebact erial netal pjpes are _enpl t}ﬁed such a .cos
jugthermore, 1B\ AcRRrdancesWIth A eabodiagnt. fha cxiomal dr@nm @A) with an
does not exceed 12.7 mllimeters. Furthernore, as the
mnternal Gippeteriofal?et millimatere asless istubed. Havwewnr, sioke theadrainymitgr(11) is of the
bei ng accunul ated i ncreases and, as a result, the
force feddagperthii dlalvsedrbiecateerdlde disehirgbd throbgh e eaanklbdMin pipe (14)
as the pipe dianmeter decreases, the anmount of drain

without M@I 8bghfl NG adBGMIUL3hE @as@eﬁﬁﬁéﬁﬁ"ﬁnaﬁﬁer ﬁsd@c}fa?g%ldl fo outside the
t he bacterl cidal éffect is inproved. In the first

T00M byaasﬁgz\?lt it. {3 r%&@ﬁer te };Bﬁcaaées tﬁésl? S? %?arﬁ&grb % gf%%%.lgés f?ll Zpéoblem that

POSSI

mater W t. ons C|aII i f_the
man“fa“&& SPHA| g E i%gitﬁslal. Setloplpes Foliied Jappeyer, even when
pe, this renders the work of pipe arrangenent easier
antlbacteflél watal pinsgtare waployedirash taheost xise i arevantgil s gops ag thair internal
is formed froma hard resinous pipe because copper
diameter plope ot erceed alfab naillofiethsi Fgrthantorgasi thy @pe diantdier jnoteases, the
site. Accordingly, in the case where the external

amount oFI2diA vt delnkdcchmul@ddMerehde@ihd asGORBEK, tRé Bfoteridi@al effect tends
deterioration prevention of the drain discharge pipe

to fall. Ort e 2BFrADE ANNE PR ilatneter decreases, the amount of drain water being

accumulated decreases and, as a result, the bactericidal effect is improved.
In the first aspect, 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 a 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



of pipe arrangenent are conpatible. Finally, in
accordance with an enbodi ment, when in the air

condi tioning apparatus (1) of the high installed type
drain water is discharged through the internal drain

the jolPkiRe }(cjeg}dlnﬁﬂ? dint {RE %&h hbe tﬁé&ﬁfeﬁ’fﬂl LR R Ipn?é;tlgl?er I}?ﬂned dﬁ'om a

arranged under the roo the drain wate

copper I.E)g] r’%ﬁlene{%%tgn)r?orgt% | ?rlev% }oglokg |ﬂée rgmAqQ’Fci‘lg{ge\péP?(l%é Ialé(#;&ﬁtworkablhty
t he generation of _slinme in the external drain pipe

of pipe afineghgnt %C%{amt@f the deterioration prevention
of_ t he external drai n p (14) and the workability of
dipaly, an peeryéansa twidy an @@E-p@mebt, evhepRinHte PESORARIDNGY QParatus
DRAWNG Figure 1 is a sectional view showi ng a drain

(1) of tetlegh dissadledrtgpe dtairuotiter és 8ischagedaihronghahd iftemal dgin pipe (12)
apparatus according to an enbodi ment of the present

and thio0Ie tHel éxerndIEdin i1 B ABR Y6 B Fod INHENH i Water is sterilized

Exenpl ary enbodi ments of the present invention are

with Qfe'nQF Hﬁﬁ?ll&ﬂ LAY 9?&3 ofvglu[:l? an%ﬁ%e%e%@ %gostsnﬁe to effectively

raw ng. errlng to gure
0SS, SeC

prevengrli i gren%rghar? tq dnrtyél Ingp tr%[tea'gé > 5 St(ﬁ %Ct ucli €in agéltlon the

enpodi nent _of the present invention. The drai n water
detem&ﬁt@eh Breyentian ot the ee&%m@lh draip aippt (1807961 thentvorlgbiify gof pipe
result of applying the present invention to a ceiling
arrangespdnd dekeedmpapibleai r condi ti oni ng apparatus (1) as a high
' installed type. The air conditioning apparatus (1) is

BRIEBEDESCRERTION OFDRANYING ned t hrough a roof (R). A
casing (2) of the air conditioning apparatus (1),

‘gg%&@ O RE R SseQMANRL Sy sh&m'n?sat ﬁfalu? Gy éi‘ ﬁ spos‘:ﬁ%{e for an air

ned under the roof ur bof an

conditi&%ﬂg faslaér}{tu:s Qcéo?c?igg ?0( éﬂn gmlgozc?ngﬁ t r?gtt (% ;r)r?:%fn x%sgio |5 mede
BEST Fiébﬁﬁéia%%wﬁ%é HIRTSSENHION [< held a bl ade -
and a central part of the hub (4b) is
xemplary embodiments of the present invention are described below in detail with
reference to the drawing.

Referring to Figure 1, there is shown in cross section a drain water discharge structure
for an air conditioning apparatus according to an mbodiment 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 conditioning apparatus (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 (S) and a bell-mouse (6). The impeller (4) includes a shroud
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directly connected to a driving shaft |ower end part
of the fan notor (5). The fan notor (5) is firmy
fixed to a central part of the casing (2). The
turbofan (3) is configured so as to radially
outwardly send out a strean1of air drawn fron1be|om1by
t.he r of the b e 4c) assocjated with

(43yrang aﬂ&% 15} bedwpew hf(lg)a(b aﬁ)ﬁfé‘lﬁem d prerngel P 01? @e hub (4b) is
di sposed under the |npeller (4) of the turbofan (3)

dirgeflyt ¢rrmettad boa daving iskaftlovebs nd part hithe fetobtar (§)4)TheAan motor (5)
i ndoor heat exchanger (7) is disposed around the

is firmiyl fieed 104) caftral pat bfitHeodasing ((3). . Thd hebdfael @Oy isheafigured so as to
exchanger (7) is connected, via a refrigerant pipe, to

rad i PHEIARITy Yaid oﬁt%treaﬁlh&"%) drabeird D HRRMW BE e rotattirc])n of the blade

exchanger (7) functions as an evaporator during

(4(?%94,(1%: dl\gltﬁr?lge r9J1 é) QF&Qtf%non%@?@asrh%abogﬂ%g EF) u(flspoged under

opera

exch eratur nd_hum
thealmpe@rﬂo&ﬁ é@)ﬁ Wlﬁafﬁnt(h)eso e r?“(léﬁmdlea toyl4aipp .lf:r X
di sposed under the indoor heat_ exchanger (7) is a
dr afsA kaer hept exelngerd7) scdisnesedirodndithe imaeliar (Gerfdhatuwbofan (3).

in the indoor heat exchanger (7) during the cooling

' Therindben heatdixthaower 6 isoomeofed pyie ratefrigerand pipEh® aasktdgor unit (not

(2) accommopdates therein a drain punp (11) operable to

| sh@lizg)c hThgendlioriteat E@h@ﬁge@c{qﬁ Tt ak Rnt Mﬁ&ﬁﬁir NP the cooling

(8) to outside the room e drain punmp (11) is of the

mdd@ & Spkeedn ta}i@ 8s %%Hdé}%elad%{hle fhlégtg{ Hfdgy of yﬁérbg&. The indoor

conventional drain punps In I'ch
pl.ashed from a a
heiﬁe%)%%alil% u(g?, Imr'\trols il{l;agraﬁlre &P%lﬂﬁb f iof | aig ??YCE% gut from the
Th ( s so cqnfigured as to beco
tuﬂa%ftgv\(i ﬁl %#‘é‘%ﬂa]d%oﬁrdéa’é’%i% ipdepr AvaLFcherees £%)| 1§ a drain pan (8)
wat er is accunmulated in the drain (8) by neans of
forgollgetiinotsdipincmatemgsmersirslim) theviidohr heat ﬁ nscf@ngw(é'h dwheg the cooling
wat er | evel of drain water in the drain pan (8) rises

or ddhuanidércb@mmbighf dpevatlon. An i nternal drain pipe (12)
extending upwardly in a substantially vertica

di r g8t icaiing (25 a6MNBEdRE therel AR U opdrkdic td 'Elﬁscharge drain
internal drain pipe (12) |s formed from a copper

Waf?:k B@cunﬂl&teﬂ F ﬁ{erlﬁ'gmgfaﬁ'( ?éél'ﬁ% rbSmP &Rk éﬂﬁ%‘iﬂﬁ) 61) is of the

[ at e near casl ng

force_feed type such as a centrifugal pump. Unlike conventional drain pumps in which
drain water splashed up from a drain pan is made to flow by a head, the drain purﬁp (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 p of the air conditioning apparatus
@) lsezonﬁectegt\e% ﬁaﬂhe@h'c apkyedilple t¢ Py end of gnrexderhelodei pipe (14).

coated copper pipe with an internal diameter of 12.7
Thedeby i tire tbackflow o deaip preaterpioptbe idsaia qagd(1) thpreveied.ndlhe internal

insulating material. Such a type of coated copper

drad Pepel @2)180TtHR| @erhQrdriiafHib& 149 Mg P RBnstilie LB Mid¢harge pipe
drain pipe (14) is arranged so as to extend, in the

(1%%%4115&(}#??%%@% ﬂ%l towards a wal | surface (W

f the bui end side of the external

dra 4). exte 1 war dl . .
o 1aF A5 i e iy a8 P S By g ntemma
a drain_ _collective pipe (not shown). Al so connected
dlafrt?tftfr?é ldriapilimgiers c?hwppfzrp@pwecoesedémﬂw thermplinsyptingsmaterial.
(14) of other air conditioning apparatuses (1)
Su¢insttypd eldcdated ¢rppbupipdiin gsak alsd éorl rekizeranEpigteher Fbe external drain
within the space (S) under the roof, the aforesaid

- pipex14yis atragigediso apitPextédd n ik spade @)Qﬁﬂ’erltlﬁb BBE NoFafdd @] surface

manner so as to avoid beans (Bl, B2). Ref erri ng to the

(W XSMphee bqiﬁdi%EOW'Th'enoﬁlgle ehli géiﬁ&?’ofath@OE)Et Ql Qlf“alg h@pe (14) extends

external drain pipe ( that is bent ownvvar

ok LSBT

| col}/elfﬁ% IB&S;"'JegDun o) O%I%bé%étegg(g eac{rglg%gll%cr‘gl%e%?gé z?r% external drain

rectangle Ilke opening, is fornmed centrally in the
pipes (M) pRinather 21y conditigming tapparatuses (Nriastaliedl if theihuilding or the like.
bl ow of f 20 openings (9a, 9a, ...) (for exanple, four

Fudhermiokegywidfifi tigpepaca (§)) uraiee tHearong dhe hfoosgldl exitetaal édmepipe (14) is
areas of the face panel (9) so as to be associ ated

arraiget i eshectirvel Shsies sehs tdw@ol BBemABIEB2). 2R efeAhgiolthe example
filter (9c) for renoving dust present in the air drawn

shdvﬁf RUEB flshR, BipbrtichUSEithOBxBRENHRES rp gg ?48 tRatRé Bé’ﬂt q‘g’n%rdly S0 as

he air suction openi ng (9a) tion gril

o %%Ib@ggﬁfe%%ggl&y t he al r filter (9c). 25

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.c., 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) 1s provided below the air filter {9c¢).

OPERATING PERFORMANCE
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10 In the present enbodi nent, during the cooling or
dehum di fication node of operation, indoor air is
drawn into the inside of thelBasing (2) through the
air suction openings (9a). Thereafter, the indoor air
flows through the air filter (9c) and then through

t he bel |l - nobuse ,..1S blown off radially outward

froffthe PRisat I%‘FGQO@H)’GI% JupBg Stas eoling (g Heh%d}fﬁé%@? mode of

heat exchanger (7). The air is cool ed (dehum difi ed)
opgrptipheinipRiodt 1hdeawn éxe Hhedgeside 7 thenchsing @) glwrough fthe air suction

into the roomthrough a bl owoff opening (9b). In the
opemidg@ahe@hereafedrathgeanddor air fiowssthttugh elndiaifiies(Ych ahdithen through

i ndoor air condenses and, as a result, drain water is

thed BRSS! (6)T NS 16 Rh ToINBRGALY Blutviard r I
from the(i%door heat exché%gepﬁ?g$ %ﬁ%’?@ %ﬁllggégﬁ§mipmﬁes

' : ' e r.edet er n.ped. t.
et 2 £ Bk Bt ok e (P Tp o SN Qe liFialse R indoor heat
t.he drain pu 11)..starts operating, and the drain
eXGhaPas a‘lﬂf@ %’g@% g %aﬁftogwgnt%@ aﬁ?%fb%ﬁ?? e b)-
internal drain pipe (12) via the external drain pipe
(140 thenisdopmbead explangat €1). moishere tcanigingd inrbe drdeion air condenses
di scharge pipe (15) which is a copper pipe, copper
and,ea st @pwt, elrain editerhie geferatedt @ht kieai waikar fialdd @ the form of drops from
Therefore, the drain water, even 15 when it contains

theviado@rurabachidea (D 268 colldtdd i 1R drairl SanSE8§! Wihehefpl¥etermined
t he copper ions. Because of this, even in the case

amWhR! &F Bafl RraYRti€lack itaﬁvg iignthE hﬁaih%ﬂ ( @}) Ehl«sgtecgg?élteﬁ%ﬂﬁl(ll) starts

rain pipe (14) wt rain pu

d
orbBREE 5L B RORTEP LA eh Tl o B0, e i

. drain.pi.pe (14) is |less t to becone clogged. In
PH%&@#%W%H@G Lfdn Pisd18ki sting drain col I ective pipe
Is a resinous 20 pipe, the generation of slinme is
i nhivHiandhe dragoweisr {laws drrapgh theldrain disekarge ppe{&aukieh is a copper
the drain water contains copper ions. EFFECTS OF
PIPEMBODEMENT ardselete tiairefeoin ab dwedrainnwaterc OFlskaeross, et drainheater, even
present enbodi nent the drain discharge pipe (15) is
whé® lifreenthing et ReferiRi Resent K BOYIP i LRMizBd tyNie copper ions.

external drain

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} _frorh becoming clogged by slime. Therefore, problems, such as the occurrence
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25 pipe (14) from becom ng cl ogged by sline.
Therefore, problens, such as the occurrence 11 of
wat er | eakage caused when thélflow of drain water is
obstructed and the generation of unpleasant odor by
decay of accumul ated substances, are prevented. In
addi ti on, the arrangenment that the external drain pipe
of Wiy tl?ag‘agf‘oi:%ag Whﬁﬁﬁq%enﬁl%‘é’rfﬁéimﬁi‘b%errﬁﬁ kabstrigted, arads the| generation of
to provide nore inhibition of the aged deterioration
unpleasapeodos be deerynel acawrailatedisplst{idy, arhpmevetedq t he
external drain pipe (14) is forned froma resinous
t ubén aliditibhethexdremgaenly fian thel Oendld firaiss plyr (@Y i§ FEMA from a
thick, hard synthetic resinous pipe, this produces
copee pRfeohbie it ?h@éstilﬂg t@;??@i’@ém@ﬁ fnh®#idn BPtlﬁaneH dl@té'i'oraltir?n of the

pi pi ng wor k. her hand, 1f the extérna ra

' 4): | 0 r.pipe in the .
xR dieh gt TR St Eh PCBRP BuP e AR ialoig o @ rsinons
1:bfacilitating pi ping work. In other words, if the
UExternal drain pipe (14) is forned froma hard

synthetic resinous pipe, this requires that short

r es Hribe §xigmsb draim @m@dﬁiﬁb@tf@mﬁt%@@mﬂeﬂllm hardsypthetiardsinpus pipe,

of pipe joints such as el bows because drain piping
thihpodueeshiee probiemg tloht sicbeasmeo ddfiaildtobaarysowe igingliwogk. On the other

under the roof for the case of ceiling enbedded type

 hardl, if elgndktehRnidgnapipar@iMsefomen fhe @tchglserfﬁﬁﬁg,asiih the present

the 15 external drain pipe (14) is forned froma

emb&AREht, RhiP ffeldirs dBKRSed ei." p“%@@%ﬁ&ﬁﬁé@&%ﬁ‘%{ ilEZotP%rewords, if the

copper pipe itself on sTt
exEAEalhRs ' GF| AURoB) BTl 1iBE B LewablryHECH B wpyirs o
facilitatin [ ing m$rk. In additjon, the, present
Shoéﬁfﬁé’&f)ﬂseﬂ‘ﬁ’egﬁ‘% ‘g%‘ ced Hngsther ddth 3 Pivealpyvh pine Joide sughoas elbows

di scharge drain water. As a result of such

becgpseaHgariipng haate be prangsdsomstio ayoif deaves enighding dmd@tthe roof for
in the external drain pipe (14) even when there is

the crgratiectiling erapedded rigal ngondiderting epbanattifest M@n teothdr hand, if the
the external drain pipe (14) formed from a copper

exteﬁh@ledraﬁlflﬁFb €P) S AUELE BYm 4 B@;ﬂ??ﬂfe?ﬁﬁ@ tha®Es fldJTBDRS bend the
effectively prevented. In conventional technidues, it

" copb8r (ApE ARGESh SHE M LDAdin B 2hNiaLEEass RIRSNRI YRS {)i&)gmxre employed,

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 milliméters are generally employed in
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the drain pan by the drain punp is made to flow by a
head. Because of such arrangenent, 25 thick resinous
pipes with a pipe diameter of220-30 nillineters are
generally enployed in 12 order to inhibit the
occurrence of pressure loss in the drain pipe. On the
pother hand, the resent invention enpploys the drain
Ol%a.%l bt %@wﬂﬁ ce0fr RypRsures logy int (PselrptiriiPef ORi thp other hand, the
lift. This makes it possible to discharge drain water
pragetigentign prplegdhadrasvemmiidn wihieh isextomerfedd {gpapump of high lift.
pipe (14) with a snmall dianmeter of 12.7 mllinmeters is
ThissekesFitr pdssibiote dissh&ize caint whet aidsupass icieg@idgOeven when the
enpl oy the external drain pipe (14) with such a smal
ext@HAMBE@S pipel (19) Wih€a bMalf Adne& d¥eldy LAWNGMET iMI&d.  Furthermore,

usi ng copper pipes. In addition, as the pipe dianeter
- LOGH , i ter. bej accunul at ed..
s EERRE% pd OB AT e R R B AL F PR TNV S Bifiometer,
to fall. . t.he ot her. hand, as the pipe diameter . i
theqise it gegd éS,%flﬂéow SYBUHACTORSI68 G9RPERAIPES Beaddgion, as the pipe diameter
. accunul ated |i kewi se decreases, and the bactericida
incggepese tthe amopmt e drsée dvateoThEiRe EVBODRIVENT Bkewish inerspsst and the
to the above-descri bed enbodi nent, the present
badtenedrl i edfechrtopdbao fatbdiCn the @berf ldnldpws theFpibe eangbredecreases, the
the present invention enploys the drain punp (11) of
ambh dfekgie vaedoeidbadcypRilatddoMBMELe dddiéased, ahd tRUBRRtekikidhl effect is
may be of different types. In addition, in the above-
entfigs&d i bed enbodi ment the internal diameter of the
external drain pipe (14) is 12.7 mllimeters. The

[ al drain pipe (14) is not limted to
O%S%ﬁ @{ngﬁ?ﬁ y be nodified. However, as

desgr.i.bed above, it is possible to configure a . .

r el QO ESPeqioiR. T@esﬁtbw%-?%%ﬁ% spbetiensgt. theHiresent iveption may be

t he generation of slinme w thout drain water clogging
mogified@s f@lkdWy use of a conbi nation of the drain punp

(11) of the force feed type and a copper pipe wth an

i nt Bomedangiilgntbe ereseift ifiPenfiomiciplowt e grafi pue®(11) of the force feed

Therefore, in the present invention this conbination

type.S FRSReEH, @hd Jrapt php @Pl)@nay be of different types. In addition, in the above-

described embodiment the internal diameter of the external drain pipe (14) is 12.7
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 2 copper
pipe with an internal diameter of 12.7 millimeters or less. Therefore, in the present
mmvention this combination 1s 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
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In addition, in the above-described enbodi nent the

description has been made in_ _terns of the exanple in

whi ch both the internal draiﬁ3pipe (12) and the

external drain pipe 25 (14) are formed from copper

pi pes. However, it may be arranged such that the

i.nternal, 13 dr n pipe rmed, from a resi nous )
df?}f’&ép“vﬂiz? L ‘Z?ﬁmfﬁ A Sné%%dﬂlew U 0Bt pDGF B thgjepiernal drain

is formed froma copper pipe. Alternatively, it

plwﬁagl%@ Hrmgd deun gueoppethpipe t Hdternativelynall mdy &erarphgel such that the

(12) is formed froma copper pipe while on the other
inteematidtavepipx (E2)na forntdalrem pi qeepérigipe it @nrRe ofHeppard the external

resi nous pipe. Stated another way, it suffices if in

drdif@ife 4P $E Mrmied RS 120RsiRbud ﬁ? Sl MK ABENEf whSit suffices if in the
internal "drain pipe (12) and the external drain plpe

préc#lgtl)lﬁ{r |n§§%1ar ggtfe%l o ()i%&qﬁ{en%bﬁ?zy f)ﬁ% 0(&? onal %%[ ﬁ)étprnal drain pipe

- e. For exanple, the draln di schar ge
a lﬁgon(nfé;%%ﬁh %‘gog PP&si nous pi pe including for

exanp| e. a cop er wre section artl aII osed at an
" nt exiditionsliy fihe raét disphirgeRiph ee fopwed from other than a copper
Al ternatively, the drain dlscharge plpe (15) may be

piffeor Resdexamone, ahe elsamohrs:hpngpq:lpm (M)iroay bt ar resinany pipeaincluding for
copper wire section is separately disposed within an

example mn:abpe‘rpa@ee s&tioh b@maﬂ? $kpE¥ed aPhd fhterhfl RIHAEE ofN‘BE: dSsinous pipe.
as the "cooper pipe" of the present invention,

SRR A Yl

forgé)git I na? %ngé;\l ﬁ\ﬂé@%@df@% 45; e;%re'&e@ e&ig%qsﬁ a’s &P%ﬁp éﬂtemaF space of the

ant i bacte net a | additjon to a copp
resAlh P T HoET Wt 55 Eife  HPBFTPE b ehicgEopHp EnERtyn, a resinous

may be farned fron1a nmetal pipe capable of eluting
Pmﬁr’f@@h@@ﬂ%@%ﬂ%@ﬂ?@h@aﬂ bemsadont act with water.
| NDUSTRI AL APPLI CABI LI TY As descri bed above, the
pr eEwailyi theahtinofisdherassgibe(15)ofat deadtr abynon@bEithe internal drain pipe
di scharge 20 structure for an air conditioning
(123 pparnied este@Niagupipe (39))asay Be GirfRBaFGR Ml AkiBaMei 8 metal pipe in

generated in an indoor heat exchanger disposed within
ad RGP RGopr PbS| 4L oThBL WoPRMthe drain discharge pipe (15) may be formed
from a metal pipe capable of eluting antibacterial metal jons 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.




through a drain discharge pi pe made up of an interna
drain pipe and an external drain pipe. 14 CLAIMS 1. A
drain water discharge structure for an air
condi ti oni ng apparatus configured so as to discharge
drain water generated in an indoor heat exchanger

di sposed within a casing ofi4said air conditioning
apparatus to outside the roomthrough a drain

di scharge pi pe made up of an internal drain pipe and
an external drain pipe, wherein at |east any one of
said internal and external drain pipes is a copper

pi pe, and wherein said efde¥X$ drain pipe is forned
froman antibacterial netal pipe with an interna

dl duet erA GhinlWatér dikéHat FRIRICRIO Yorl B S
r di scharge rst r uctguEfge of claimi CO%dletl;Bgl ﬁd"@@ﬁfﬁm configured

S0 ag g E‘S‘Flﬁfgé’ﬂﬁﬁp Vehiaiggnerpied dn amindoar ]@baé%tcéﬁm dntpased withdea casing
of sa"iﬂ QirfcehdRGhihg 8@&9&9@1%%@%1@‘?&16 Ig’(% ﬁ%%q-lr ?I P%lr s ia&e pipe made up

di scharge str ure of clalm
OfmwﬂﬁﬁﬂﬂphmnPdmﬁpdsedM@mamkdmpmecelve drai n water under
sai d i ndoor heat exchanger, and a drain punp operable
to send out drain water collected in said drain pan to

sawtetbimitiedi S6MReGE siill PRemWNBIIRK S UfhipiBEdis @%B?pér%lpe and
formed by a force feed type punp. 4. The drain

di scharge structure of any one of clains 1-4, V\,herel n

Sa'w}’iel%id sal&sﬂt@fﬂal BRI GipRRP 25, AedSrd i B antiBEetdtd Thetal pipe with an

. install
internal diameter of 12.7 millimeters or less.

2. The drain water discharge structure of claim 1, wherein both said internal drain

pipe and said external drain pipe are formed from copper pipes.

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

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

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

cond1t1onmg apparatus is of the high installed type.



