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CROSS- REFERENCE TO RELATED APPLI CATION 5 (US only) This
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BACKGROUND 15 1. Technical Field The present invention relates to a

heating and cooling unit and a heating and cool i ng apparatus for

adj usting the tenperature eed air to be fed and supplyi ng air to
thje roomgl nsi de. mZ)(SJa S&&EFEREN%E eI REAANRED ABEBE;EE

cool ing apparatus for carrying out confortable heating and cool i ng

by, for exanple, bib emlya Peist Nogpanvistootl agplicationplevindesriviity a
radi ati on panel, in which a plurality of pipes for 25 letting heating
medi um or coolndey ¥d7.SnCtirgh oar Batest Abbpditation No. 2009 ¥4 130 ided

carrying out radiation heating or radiation cooling is in w despread
use instead ah Japonverhpoenidl, 2008 Mgeand\eotation No.2009-138717 filed
in Japan on Jun.9, 2009, Patent Application No.2009-167201 filed in
Japan on Jul.15, 2009, Patent Application No.2009-286684 filed in
10 Japan on Dec.17, 2009, Patent Application No.2010-016962 filed in
Japan on Jan.28, 2010, the entire contents of which are hereby

incorporated by reference.

BACKGROUND
15 1. Technical Field

The present invention relates to a heating and cooling unit
and a heating and cooling apparatus for adjusting the temperature
of feed air to be fed and supplying air to the room inside.

20
2. Description of Related Art

A heating and cooling apparatus for carrying out comfortable
heating and cooling by, for example, burying a heating and cooling
unit provided with a radiation panel, in which a plurality of pipes for

25  letting heating medium or cooling medium through are installed, in



apparatus (e.g., a multi air conditioner or a fan coil unit) for
blowwng cold air or warmair directly to the roominside. 5 For
exanpl e, disclosed in Patent Literature 1 is a ceiling

heat i ng- cool i ng radi ati on panel conprisi#g: a pi pe support part,
which is formed to be integrated with a radi ation panel body and in

whi ch a pipe r i.n rature Lum hruhcan-b-fittelg .
From the t hi iRgesBhl A8 HEBEPE AL SARALOR hopEHE E 5t Hign h¥pgds
10 screw nenber,. which s _engaged w.th the pipe rt pant to fix
the pi pe for TRatidis PaEatatetd dit e v DifiReT hRBPbi A0hoelinrnt
of the pipe for letti t emperature nedi,umthrough can, be .
Paci 't ot ba SRPHBENS e or TR HEX GPPARORST BF by g Fohpahat fmdblowing
medi um t hr ough (fan be carried oQut fasi lﬁ even after installation 15
thereof. (refeld ay gnpatar @ipsieantngpthedopsningide- open No.
H7- 19533 é1995)). UVWARY On the other hand, a heating and cooling
appar at usPsuch as &orxxample, dipeloseddntParnt bitesatare tasla eniling
descri bed above has a problemthat the wind velocity of cold air or
warm ai r f r oleafingigoskingaqdiiptiont panek ednpatisngi Agipesmppsitdeits
too high, and causes the user of the roominside to feel a draft and
tends to causehichersploratad o brnentegessdatvitthe mobationspatee] Bady and in
Moreover, the air conditioning efficiency of the heating and 3
cool i ng appamvehich agdape ifbeletdhay eemuhtirabutis asediagh ahirotghaaln be fotted
radi ati on heating, is low since only | ow heat or high heat due to
radi ation codirématior thirltinakh dirdeadh bf the e@hevadhihelieody; and o e
10 screw member, which is engaged with the pipe support part to fix
the pipe for letting temperature medium through, whereby
attachment of the pipe for letting temperature medium through can
be facilitated and replacement of the pipe for letting temperature
medium through can be carried out easily even after installation
15 thereof. (refer to Japanese Patent Application Laid-Open No.

H7-19533 (1995)).

SUMMARY
On the other hand, a heating and cooling apparatus such as a
20  multi air conditioner or a fan coil unit described above has a problem
that the wind velocity of cold air or warm air from an indoor
equipment installed at the room inside is too high, and causes the
user of the room inside to feel a draft and tends to cause
temperature unevenness at the room inside.

25 Moreover, the air conditioning efficiency of the heating and



range of use of the heating and cooling apparatus is |imted. For 5
exanple, it is not appropriate to use the heating and cooling
apparatus in a place having poor thermal insulation properties, a
pl ace having a |arge thermal |oad, or a place having nuch air
flowing into and out thereof. Mreover, there is another problem

that it is necessary to provjde es agai nst _dew gondensati.on or
10 the Iike SOPAPECHIRATARP AP CHTegea ol ¥ RLLHSES Tadlalyen copligd of
cei l ing heating-cool ing,radi.at,ion panel .of th atent . Literature 1
cannot r esol VACIFHOB RS 5| leRe SRR TY dosh heph o8 b et dBedh
made in view of such a . situat i(g_n, .and an_ obj ect tlher(iog is to

provi de a hedffiRf12Rgoelisg Horadiatinh heghimelneRmlaredhactas) gyl the
apparatus in which since_supplying mxed_air which is obtained b

m xi ng feed dRPgePiptse elgthmacatinaupntagoking appaTatvs wosmitedi d&ort o
the roominside in a lamnar manner, and em tting heat obtaining
fromthe o xegample, this het pppropiiade de wie Hye heatag gnduwwodimei r
conditioning of the roominside, it 20 becones to possible to get

hi gh effici emppaaatiubigh pbwer having pdoc éhermspaceulatson pabberfios, ai r
conditioning than air conditioning by the conventional radiation
panel enpl oyiplgcohlayihg at | sagiesthierm alt wadpoeveplae daafitg andch air

t enper at ure unevenness, to expand the range of usage of the

apparatus, anftbwm@ktiohhdeutadedredf.a Mrasuves dgaknstandhetiewoblem
condensation. 4 A heating and cooling unit according to the present

i nvention i s tBABRAG ABLIRG R COMAES IMBas@rdd XEAirGATRY @bndERBh Yooy
m xed air, which is obtained by mxing circulated air fromthe room
i nsi de wiph the like separately, which causes cost increase.
However, the ceiling heating-cooling radiation panel of the
Patent Literature 1 cannot resolve the above problems.
The present invention has been made in view of such a
situation, and an object thereof is to provide a heating and cooling
15  unit and a heating and cooling apparatus in which since supplying
mixed air which is obtained by mixing feed air to be fed and
circulated air from the room inside, to the room inside in a laminar
manner, and emitting heat obtaining from the mixed air, to the room
inside so as to carry out an air conditioning of the room inside, it
20  becomes to possible to get high efficiency and high power, to reduce a
space unsuitable for air conditioning than air conditioning by the
conventional radiation panel employing only heat emission , to
prevent a draft and temperature unevenness, to expand the range of
usage of the apparatus, and to avoid the need of a measures against

25  dew condensation.



5 feed air to be fed, to the roominside; a guide path, which is
communi catively connected with the circulated air, for guiding the
feed air to the mxer case; and a heat storage radi ati on nenber,
which is attached in the mixer case in a%hermally-conductive

manner, for obtaining heat fromthe mxed air and radiating the 10
heat to the roominside. In the present invention, feed air to be fed
is blown through the guide path to the nmixer case. In such a manner,

the circulated air, {l t hr qugh,.t he i de th into the m xer case
bna s mixed wi tnt hethRa b o p kAR £ e tednl ShrEREGe
radi ati on 15.nmepber obt aeiéﬂg | ow heat or hiig(gmheateffromt e. mxed air.
and carries DELAFAHEIFEhPESOPRYSHIE A dIFET SASRLEY PHYIBIHEIXEE AL,
inside. A heatjng and cooling unit according to the present invention
i s charact eriV&f&F?w @?ﬁ%n?éi ORIZHAE 6] mabraér@mé eg@pusinsigerwh
flow of the feeg air; agﬁ% a box nenber, which has an opening at one
20 face ther doed aan to bepied; éa the mpomainsisle; ehenidsoprthswaéchvis h sai d
one face facing the roominside, for _housing the adjustment case,
the mxer c&ommynicativgly denpacted whth the carwilatad aindoniguigmdthe
communi catively connecting fromthe opening to the guide path is
formed i nsi ddesdiadr bothreniverr c@%:;lamd hehqmtestent g maenation, mehebdigx
menber houses therein the 5 adjustnent case, the m xer case and the

gui de path, ambidhhis attiachelanetheairixpatchsé snfathéenallgremeductive
Circulated air enters the box nenber via the opening, travels

t hrough the ahaouea! &g cbtainatdh hand frémetlihdeetadip argddafi MG itheo
t he m xer case.
10 heat to the room inside.

In the present invention, feed air to be fed is blown through
the guide path to the mixer case. In such a manner, the circulated
air flows through the guide path into the mixer case and is mixed
with the feed air to become mixed air. The heat storage radiation

15 member obtains low heat or high heat from the mixed air and carries
out radiation cooling or radiation heating to the room inside.

A heating and cooling unit according to the present invention
is characterized by comprising’ an adjustment case for adjusting the
flow of the feed air; and a box member, which has an opening at one

20  face thereof and is buried in a wall at the room inside with said one
face facing the room inside, for housing the adjustment case, the
mixer case and the guide path, wherein a circulated air path
communicatively connecting from the opening to the guide path is

formed inside said box member:

25 In the present invention, the box member houses therein the



5 A heating and cooling unit according to the present invention is
characterized in that the heat storage radiation nmenber conprises a
plurality of juxtaposed flow dividing fins for dividing the flow of
m xed air to be supplied to the roominsbde and letting the nixed
air through. 10 In the present invention, the flow of mxed air to be

supplied to_the roominsi is.divided i a pluraliiy of, lLlayers by
The flow di ST HGSPPReASt TireBHast cEFs ARErarits B thurbdrind t he
mxed air is.su ied to the ro inside jn a.soscal]ed muJti-Layer
flow manner Gtk St tn B0 Rerior o " CURRIEEd R SRbrso ex
room 15 inside is supptessed.. A heating.and coqQling upit according
to the presem® SR Re GRETSE: aﬁ%wlﬁ%@aowﬂtﬁamﬁﬁafaet@é{algtmtég@nd
radi ati on nmenper conprises an elliptical heat storage pipe
penetrating gﬁ@ %5413%3!3:13@3@’(1 Hpmeirdping, WIXEY A/S8.n a j uxtaposition
direction of the flow divi dimrg 20 fins. In the present invention,
since thedheat stofaeaingeamdsoahngamnitpdcontinghbpéhe prpsentineenioss
to be caused by collision between the mxed air and the heat storage
pi pe whil e thechiaxacteaizedostleat the hdadatosdgn agédiataok atémberenber
and is fed to the roominside can be 25 reduced, and the m xed air

passes the heammtisesgelnadligy ofpubtapmedeflownbioiding find fos divphhieeathe
to the roominside. Mreover, the heat storage pipe strengthens the

flow divi di ndlofw 0f naixgdr audi tatles subgdiled whiledréemobisad @echd Iamidehe
m xed air and stored, to the room inside.
mixed air through.

10 In the present invention, the flow of mixed air to be supplied
to the room inside 1s divided into a plurality of layers by the flow
dividing fins of the heat storage radiation member, and the mixed
air 1s supplied to the room inside in a so-called multi-layer flow
manner, and therefore the draft to be given to the user of the room

15  inside is suppressed.

A heating and cooling unit according to the present invention
is characterized in that the heat storage radiation member
comprises an elliptical heat storage pipe penetrating the plurality of
flow dividing fins in a juxtaposition direction of the flow dividing

20 fins.

In the present invention, since the heat storage pipe has an
elliptical shape, a pressure loss to be caused by collision between the
mixed air and the heat storage pipe while the mixed air passes the
heat storage radiation member and is fed to the room inside can be

25 reduced, and the mixed air passes the heat storage radiation



5 A heating and cooling unit according to the present invention is
characterized by conprising a plurality of short tubul ar

protrusions, which are fornmed to protrude froma face of the flow
dividing fins, for changing the directiof of radiation heating toward
the roominside and dividing the flow of the mxed air. 10 In the

present invention, the shart tubular prqtrusions change the

G rocti on of Tedtsr SRRy Hi FoaapaREAdor o Batng Moseeen the
divide the flow,of mxed.,air to suppligd to. the room i nsi de.

Mor eover, si é‘ttﬁ’ﬁ%f%%f’iﬂh%ﬁ%&gﬁésiﬁ%@oﬁ%’n&é’é&% Wst%éﬁﬁgé%r‘veéi r
at this tinme, heat _i.s. obtained fromthe m xed air and transferred not
15 only by t meat) sihighvs abbainechsrasntthe wax aﬂhéﬂ@r%ﬁwagi bhéhespem
uniformy over the entire area of the heat storage radiation menber,
and occurren@esigfe.t enper at ure unevenness in radiation heating to the
roominside and in supply of mxed air is inhibited. A heating and
cooling udit accordi hgating sied moesiewgt unrdvacordmg 20 the weseat tteventidn
in that the protrusions are juxtaposed in the |ongitudinal direction
of the flow dévhdiragtdrized by casnprisiegahplaralalymfstharé dobvadr acent

flow dividing fins, the m xer case conprises an aperture face, which

has an apert pretwsivasmmeadhaive foentel teppetietk fron Befaceart hesflder
passes and faces said roominside, and 25 the aperture is positioned

bel ow t he pr Qli%itingns,forl chdheings gseiractivensf eadistivn heawmy tatk xed
air in the mxer case is divided by the protrusions and the m xed air

passes the aperidéng ifbiddenanBriding f18C doRosf thonetidiehlrw the

protrusions and enters the roominside through the opening.

Mor eover jqt he In the present invention, the short tubular protrusions
change the direction of radiation heating toward the room inside and
further divide the flow of mixed air to be supplied to the room inside.
Moreover, since the protrusions come into contact with the mixed air
at this time, heat is obtained from the mixed air and transferred not

15  only by the flow dividing fins but also by the protrusions more
uniformly over the entire area of the heat storage radiation member,
and occurrence of temperature unevenness in radiation heating to
the room inside and in supply of mixed air is inhibited.

A heating and cooling unit according to the present invention

20  is characterized in that the protrusions are juxtaposed in the
longitudinal direction of the flow dividing fins so as to reach or
almost reach adjacent flow dividing fins, the mixer case comprises
an aperture face, which has an aperture where mixed air to be

supplied to the room inside passes and faces said room inside, and

25  the aperture is positioned below the protrusions.



5 direction of radiation heat fromthe m xed air is changed by the
protrusions and the radiati on heat passes the aperture of the
aperture face and enters the roominside through the opening. A
heating and cooling unit according to thé present invention is
characterized in that the box nmenber has a flat shape, the mxer 10

case has a flat bo , .circul at i I path-is;fornmed, at the
outer side of one T%Eg%g[’glﬁgtggg lﬁgef‘ﬁlé)%agg@%?@ %%5884%%81% Hég]aﬁtné}xer
side of any .0 i faces adj acen o the erture fgce, a
ectangul ar SRS SSBEPER By e Rt E RO R i 4hP sktedt B bR i

adj ustment case_and cjrculated air fromthe r i nsj de i r.ovi ded
15t the m ABEEROGE HES AReR BT R P b o Ba SoF e gRE itk e
of the m xer case,, the adjustnent case_conprises ectangul ar air
bl owof f port ePSETHERGTABTOLISIERE anzltfehf apeningnd Morgosey, heowof f
port is located to be matched with the air suction port of the m xer
case. 20 Pn theeqhezehrafdintaonihant Heputheaized aw isrdaaugadb

case is blown out fromthe air blowoff port and suctioned into the
air sucti onpgoftusiona aukth¢ sadmtiohdati pdsseseha apottowefdf thert. I n
such a manner, circulated air fromthe roominside is suctioned

t oget her frompelréurs faed ahddmiers phthoonhinidest fronpddtla¢ opbaiogt er
25 side of the one face of the m xer case and the outer side of the

two 8 opposed sidé haatimg and doslimigcadit acddrding xerthegseseAt iagthtign
and cooling unit according to the present invention is characterized

in that the adjchatraetdrigasen ithad theXodemahbwhihel a fatrdd, aharditde
air blowoff port.

10 case has a flat box shape, the circulated air path is formed at the
outer side of one face opposed to the aperture face and the outer side
of any two opposed side faces adjacent to the aperture face, a
rectangular air suction port for suctioning adjusted air from the
adjustment case and circulated air from the room inside is provided

15 at the midpoint between the two opposed side faces on the one face of
the mixer case, the adjustment case comprises a rectangular air
blowoff port for blowing out the adjusted air, and said air blowoff
port is located to be matched with the air suction port of the mixer
case.

20 In the present invention, adjusted air in the adjustment case
1s blown out from the air blowoff port and suctioned into the air
suction port at a position matched with the air blowoff port. In
such a manner, circulated air from the room inside is suctioned

together from the circulated air path, which is formed at the outer

25  side of the one face of the mixer case and the outer side of the two



5 1n the present invention wherein the adjustnment case is a box
menber which narrows toward the air bl owoff port, the w nd

direction, the air pressure (wind pressure) and the |ike are adjusted
due to collision with the inner face of She adj ust rent case or the

i ke before bl ow ng out of feed air fromthe alr bl owof f port, and

the feed 10 air is (iwg out frfmthe t ort as the

adj usted ai rOPROﬁ%%tSF % e }Snﬁuﬁﬁ tm o@d?ﬁ]g ?8 t he present
invention is char zed | t the.,air blowoff port or

sucti on port ' s Ignftgh SOBﬁngb‘I‘%ltﬁPC?ﬁle%g i WV%TP{JLOH
passi ng rou n the p e vol.une of a ted air
Do be 15 bl SYARBEACIFEA Ho ARt thY 6 praseﬁ CoFeina B 938 Eaxd
and the volune of ttg)'e arétghsted Eiﬂ d c%rcul ated air to be
suctioned i nf @IS WEv¥a $ R PAWOBPGQMe mi xer case can be
respectively adjusted_as occasion arises. A heating and cooling unit
accordi ngbto the pladbstpieseahinventipo whereuy Hae efjusanpnt chse 1ma box
pair of an air blk?V\DfL p}grt door ne%rthgnd ghlpalﬁrf of a&lalr zuctlon
port door nembewmlfeorwhtgluspirngwsiew aof baiwoll @gréstng kendi r

bl owof f port or the air suction port are respectively attached to

edge parts ofdibetthon ottee aixdesessfureHsviadrprdsisowe) ndorlie Hketdre adjusted
suction port so as to be slidable. 25 In the present invention, the

vol ume of adjdist &slcalliside voithShdlmver sk dfridme éﬂj&zﬁkﬁerﬂi@dﬁér phe flike
of the adjustnent case is adjusted by opening or closing the air

bl owof f port idere PRbRIg oabf f6&@ aYOFtiiR thle diRebladiofs beet,alnd 8Rd feed
circulated air to be suctioned into the air suction port of the

m xer casg i %iadi BISRY byt AREAILAE Ak blowoff port as the adjusted air.

A heating and cooling unit according to the present invention
1s characterized in that the air blowoff port or the air suction port is
constructed to be able to adjust the volume of air passing through.

In the present invention, the volume of adjusted air to be

15  blown out from the air blowoff port of the adjustment case and the
volume of the adjusted air and circulated air to be suctioned into the
air suction port of the mixer case can be respectively adjusted as
occasion arises.

A heating and cooling unit according to the present invention

20  is characterized in that a pair of an air blowoff port door member
and a pair of an air suction port door member for adjusting the
volume of air to pass the air blowoff port or the air suction port are
respectively attached to edge parts of both long sides of the air
blowoff port or the air suction port so as to be slidable.

25 In the present invention, the volume of adjusted air to be



5 closing the air suction port door nmenber. A heating and cooling
unit according to the present invention is characterized in that the
gui de path includes a part of each of the air blowff port door
menber and the air suction port door nenfler, and the air bl owof f
port door nmenber and the air suction port door 10 nenber are |ocated

at opposed positio [ . et _the. gresent .inv I on. wherein
the ar bl owgrtBore: AEHT e Bi6Gndt Pt HIEHEN SNET tAR0H

menber are | ggated opposed si.tions across space, and the air
oressure | owarsuiedhe SBRBFRE aRfSume e Bt B RSk RORE Foaf Hhginbent and
oot ¢ “oort FhbRESuLHECLHES aBbtorh BurtRl bR ed Bt TSR ubibin ne
e L R

i's suctione

port) through the guide path, A heating and_cooling unit according to
the preseht CHEBALIHE AZGUi@hRPEEdepT zeembert hat a gui di ng pi ece

for guiding the feed air  to the air blowoff port is provided inside
t he adj ust ment casé heatinigeand esehng nugnaceording én thaefesent anvension
fed to the adjustnent case, the feed air collides with the guiding

pi ece i nsi deistheradjerstatem thasshetchddeipathdindutdesm paetr ebéadls of the
changed, and the 25 feed air is guided to the air blowoff port. 10

A heating anchicbbbivoff poitt d@acoretnbgr tad tiee piresedttion poebtdcor member,
characterized in that the adjustnent case conprises: an inlet for

recei vi ng thenidelde aiir bl@ndffe sttplycassieonbst buel theea frosu Gk RS s idogr
occurrence of ununiformty in the wind pressure and the w nd
10  member are located at opposed positions across a space.

In the present invention wherein the air blowoff port door
member and the air suction port door member are located at opposed
positions across a space, and the air pressure lowers at the
periphery of the guide path while the adjusted air flows from the air

15  blowoff port door member (air blowoff port) into the air suction port
door member (air suction port), and air at the periphery of the guide
path (circulated air) is suctioned into the air suction port door
member (air suction port) through the guide path.

A heating and cooling unit according to the present invention

20  is characterized in that a guiding piece for guiding the feed air to the
air blowoff port is provided inside the adjustment case.

In the present invention, when the feed air is fed to the
adjustment case, the feed air collides with the guiding piece inside

the adjustment case, the wind direction thereof is changed, and the

25  feed air is guided to the air blowoff port.



5 velocity of feed air in the adjustnent case depending on the
distance fromsaid inlet. In the present invention, the suppression
structure suppresses occurrence of ununiformty in the wi nd pressure
and the wind velocity in the adjustnentl&ase, such as occurrence of
10 unevenness in the distribution of feed air in the adjustnent case,

d di he di f > inlet, thag.i he wi ndwar.d
S do i the vi ci ni yhEraRRaRHebY ek R dsabe te Ha® Daheat HRE SHian
That the sups GASFBHebARCUT AT 08 SFLTHAGU SRoc EBTNAPES ridh 6 [eafoF
which is located to gge&gg sed to.the air blowoff port;’gn a manner

such that th&SEH¥IRE 24ty yndisr SEPBIRIHOP ST UCTHra QR Sppressing

i ncreases or decreases along. the longitudinal direction_of the_ air

bl owof f por t Scawgremse qintranifermgtyen the whyd erassurreand theewind
suppression structure where the distance is the largest. 20 In the
present inveneloatwaf ted sicionthe adivatmana craaserensing arhblre dhgtance
di stance between the suppression structure and the air blowoff port

i s the |argedromtsaitleniefl.et side and gradually decreases along the

| ongi tudi nal direction of the air blowdff port, the suppression
structure suppressés thegreasatiinvantiod, $heisuppiressivm dapendireig on t he
di stance fromthe inlet, that is, occurrence of a 11 difference in,

for exanpl e, sulppressub piegsunee of uhemMbndityval obé twindbhrdsdihe and the
di stance fromthe inlet in the adjustnent case. A heating and cooling

i s kiRl ik o, s ssacuamf o o

10  unevenness in the distribution of feed air in the adjustment case,
depending on the distance from the inlet, that is, from the windward
side in the vicinity of the inlet to the leeward side.

A heating and cooling unit according to the present invention
1s characterized in that the suppression structure is a rectangular

15 plate material, which is located to be opposed to the air blowoff port
in a manner such that the distance from said air blowoff port
gradually increases or decreases along the longitudinal direction of
the air blowoff port, and the inlet is formed at one end side of the
suppression structure where the distance 1s the largest.

20 In the present invention which is constructed in a manner
such that the distance between the suppression structure and the
air blowoff port is the largest at the inlet side and gradually
decreases along the longitudinal direction of the air blowoff port, the

suppression structure suppresses decrease in air distribution

25  depending on the distance from the inlet, that is, occurrence of a



5 fromthe mxed air and storing the heat is filled in the heat
storage pipe. In the present invention, the heat storage pipe (heat
storage nenber) obtains heat fromthe m xed air and stores the heat.
The stored heat is radiated to the roomlnside via the opening of
the box 10 menber. A heating and cooling unit according to the

present inventd IS _chara rized in that the aperfure.face of. the

m xer case hgisfﬁgl%‘nc rlélaqglrrﬁg% p]tehghetvﬁ]él BE‘?‘\?%%@ ﬁlhee“ﬂ Yr@ﬁﬁ@y a

passage clearan ere circulated air.to be suctioned into the

ci rcul at ed af’vrlaiéﬁﬁ\ﬁ}ﬁ %‘&é@@ih?dpi%ﬁlrbg}ﬂ%@éﬁu FRERHEAEF: t he

openi ng of the box, ,yenber and an.edge of the_aperture face, and a.

| i ghting system f of* hq’&?tdﬂgiarfb‘g Fﬂ‘glmggh‘ﬁ%r?sqc%dli@m pEasent gayention

passage cl earance in a g&nn@g such that the circulated_air can pass.
&g 2t g

In the preseht chataste qafsteyage momeerdey ohtaimag beat

passage cl earance_lights the roominside. At this time, heat emtted
by the |igyht FigRdpsrarxed agr aad storvg be draad igifilled b dheshent shvedge
into the circulated air path so as to be used for reheating or
preheating i Rie.xi ng of the feed air and circulated air. The present
i nvention provides a heating and cooling 25 apparatus supplying m xed
air which is obtai hedhbypresenhgnieetioal tha hedtstbeagepipe theat storage
circulated air fromthe roominside, to the roomi nside,

char act er i zethdwbeohpbtsinzdheathfreim ekehangat aivahdntpassthg Hdae. f g8k

air to the heat exchanger, and a heating and cooling unit rectifying

the m xed ai st@fed heat &eth@iatefadsihrgrddihauaitd b Hleabpexshardeheditsk
10 member.

A heating and cooling unit according to the present invention
1s characterized in that the aperture face of the mixer case has an
area smaller than the opening of the box member, a passage
clearance where circulated air to be suctioned into the circulated air

15 path passes is formed between an edge of the opening of the box
member and an edge of the aperture face, and a lighting system for
lighting the room inside is provided at said passage clearance in a
manner such that the circulated air can pass.

In the present invention, the lighting system provided at the

20 passage clearance lights the room inside. At this time, heat
emitted by the lighting system is given to circulated air to be
suctioned into the circulated air path so as to be used for reheating
or preheating in mixing of the feed air and circulated air.

The present invention provides a heating and cooling

25  apparatus supplying mixed air which is obtained by mixing feed air



5 being treated, and the circulated air so as to supply to the room
inside, and emtting the heat of the m xed air to the roomi nside.
In the present invention, the feed air is passed through the heat
exchanger by the fan, and the feed air i & heat exchanged at this
time. The feed air after being treated and passing through the heat

wth the o r iapeied GiCoibHa ENCIFIREs S5 MR BRI TR UD Lol 880,
Do e R e B A Bl BT 58, B e
2, 0 0, i, B B T
o o R LT e P S SR D e e
i xer cage byeUs NP, Paslita PEH SR 0F darERPIZG0I A FROm.
present invention, the feed air after being treated and the

circulated aipsigee amderittingrdenical oktze mixedniriedtiengpandnside.

cooling unit. Further, the heating and cooling unit induces and
suctions the circulattée presenfitiovension, tbe feedaiir fiopasgadpheough the
using a reduction of an air pressure generated in the vicinity of -
the feed ai r Eatwhehamyerflgethafanadndrthediesd diraatheshtfdsmimngisd] afThbis
heati ng and cooling apparatus according to the present invention is
char act eri zedie. t e fdwel heesfteg baide ¢oediadgatidigadssng throrghithieche@at
rectangul ar parallel epi ped shape, the heat exchanger and the fan are
respecti yel y eachanged sonadtd Bedidtaseafhdeedgathe8tioned above is mixed
with the circulated air in the heating and cooling unit so as to
become the mixed air, and the mixed air is rectified so as to be fed to
the room inside. Further, the heating and cooling unit obtains the
heat from the mixed air, and emits the heat to the room inside.

15 The heating and cooling apparatus according to the present
mvention is characterized by comprising a mixer case mixing the
feed air after being treated with the circulated air, and being
structured so as to induce and suction the circulated air into the
mixer case by using the feed air after being treated.

20 In the present invention, the feed air after being treated and
the circulated air are mixed in the mixer case of the heating and
cooling unit. Further, the heating and cooling unit induces and
suctions the circulated air into the mixer case, for example, by using

a reduction of an air pressure generated in the vicinity of the feed air

25  when the feed air after being treated flows.



5 and cooling unit sandw ched therebetween, and an air bl ow ng path
comuni cati vely connecting the heat exchanger, the fan and the
heating and cooling unit is provided. According to the present
invention, a reduction of noise caused by an el ongation of a noving
di stance is achieved by noving 10 the feed air after being treated

passi ng through th :N_0 S| of . the. h L an
cooling unit tot hghggﬁé%ﬁﬁ§@%§ é%lrlﬂgi é(})g)aﬂ(?f% haeccéégmigé gﬁ% p&S%?PEg
unit along the air bl.owing path. A.heati nd_cool ing apparatus .
nccor di ng t o PRenfPBsd i eRintze § iR T O A e TR S FOPRAE (e 19
heating and ¢ool i nit is 15 forned {.nto.a rectangyl ar )
baral ol opi pla-BRdatS et dahiulgt RanalPl iRt Shera k& heat ssches
a face side of e heating and cooling wunit, and a.air hl ow ng path
communi cat i v@ifvf E@%%ﬁrﬁgeﬁﬁécmaiy a%nﬁmigém%% &l %ogﬁhethe@tmg
heating and cooling.unit is provided. In the present inventjon, since
the heat exclidtyerolang wiiksapdwighedthezebelieen and amew blayesing patle
heating and cooling unit, to shorten the air blowing path, and it is
possi bl e to &enmudigadgahacennectingttiechesdit exehapger, shefansanddtieng
and cool ing apparatus according to the present invention is

char act er i zedaating amd ading ucasingroroueidng t he heat 25 exchanger,
the fan and the heating and cooling unit, the casing 14 being

provi ded with an opemondirgatd thapiregehdbitventionmiresidéiomaofinoidee
opening part being provided with a lighting systemso as to freely

open and cl osaweddsy datedohgbton dhatrheviredantncovenichddved B§ moving
lighting systemis provided in
10 the feed air after being treated passing through the heat exchanger
in one side of the heating and céoling unit to the fan in the other side
of the heating and cooling unit along the air blowing path.
A heating and cooling apparatus according to the present
invention is characterized in that the heating and cooling unit is
15 formed into a rectangular parallelepiped shape, the heat exchanger
and the fan are arranged in a face side of the heating and cooling
unit, and a air blowing path communicatively connecting the heat
exchanger, the fan and the heating and cooling unit is provided.
In the present invention, since the heat exchanger and the
20  fan are arranged in a face side of the heating and cooling unit, to
shorten the air blowing path, and it is possible to achieve a compact
structure of the apparatus.
A heating and cooling apparatus according to the present

invention is characterized by comprising a casing housing the heat

25  exchanger, the fan and the heating and cooling unit, the casing



5 the opening part facing to the roominside of the casing so as to
freely open and cl ose or be detachable, and a user does nai ntenance
by detaching the lighting systemas occasi on demands, or does

mai nt enance on the inner side of the appktatus via the opening part.
A heating and cooling apparatus according to the present

| nventi on 'S LeHAE AGHEId LUy SORLARINGL A AL BGLOradel oy n'ﬂ&%u?e and

human body in room i nsi r con one
both of an a i.Qni rfo |,.i
the |ight ng‘téys%%%%lﬁéﬁf%ﬁ oz p&%@%ﬁ?o G Rpahy %ﬁgp a&%&%?@
t he present e?}nt ion, d cont i es out, any one or
both of a coﬁ]fef‘ v onen Adlpse gk et %tt‘ff'lcﬁ@ Efér f or mance such as
i ncrease / decreas air vol une, ft erature and the i
or turning on and iﬁ&h@r@e@ﬁl oo S IORnE R & ?Tg%s BRIGAEE B
of the Ilghthng system such as inc ease / decr%§§?t l.i ghting
i ntensity® ofheRHGERREHdcHIE t@ﬁ pasPm paside Prihameasiagew aaﬁo
result of the 20Q detector. A heati ng and cool i ng apparatus accordi ng
to the presenteelympan pod deseRahecdeidchedloyardmuper dgea neagitegance
housi ng the heat exchanger, the fan and the heating and cooling
unit; the cagsiyngetapdiing tgnedvgh’e@ngystean aepeEnisign pemtarfdsionglaes t he
roominside, and 25 the opening part being provided with a
mai nt enance andintesyack @nthé inpaneides of tise bpphrethy vopéhe apdnchggmrt.
or be detachable. In the present invention, the maintenance and
i nspection panel ishpaotivigdeddiovoliig: appainigipacdortiaeg ng the pilesendtom
inside of the casing so as to freely open and cl ose or be
detachabllg, dneedtissels characterized by comprising a detector detecting a
human body in the room inside, and a controller controlling one or
both of an air conditioning performance and the light modulation of
the lighting system, based on a detection result of the detector.
In the present invention, the controller carries out, any one or
15 both of a control of the air conditioning performance such as
increase / decrease of air volume, blowoff temperature and the like
or turning on and off thereof, and a control of the light modulation of
the lighting system such as increase / decrease of lighting intensity
or turning on and off thereof, based on the detection result of the
20  detector.
A heating and cooling apparatus according to the present
invention is characterized by comprising a casing housing the heat
exchanger, the fan and the heating and cooling unit; the casing

being provided with an opening part facing to the room inside, and

25  the opening part being provided with a maintenance and inspection



5 does mmi nt enance by detachi ng the mai ntenance and i nspection panel
as occasi on demands. A heating and cooling apparatus according to the
present invention is characterized by conprising a detector
detecting a human body in the roominsite, and a controller
controlling an air 10 conditioning performnce based on a detection

resul't of t h?aﬂ%ﬂ 86t 1(3)(% fxle%rl& g‘;)reﬂrfrﬁgir&éos!en&eﬂyd%@ chagieontrol Fer

carries out contro conditioning performance, for
exanpl e, increase r f. i.r. volune, blowoff tenperature and
the Tike, or turni b B ERsELepn Bhbo kb e e fiin or ARR TR B o
result of the_detector.. 15 A hgating.and c in ratus accqrdi
Lo the preseRfil roenpyiset & ERA iR natt Tcitfnfd iR Tapth Pide it the
pi pe of the heat exchanger js an elljptical pipe, I.n . the present
i nvention, i AP HE%ET Ogg' 813? %H%émad gf%@éﬁ"r]ge etadqklepand-q ssgrpy
col l'i si on_between the feed ajir and the heat 20 transfer pipe whjle
the feed @ir 4958 %@Hﬂ%@?abxﬁéeﬁ%%hn&%wtmaﬁ@e #ndl Pemechiqn
passes through tEe heat exchanger snoothly. A heating and cooling
appar atus ac 3§ Q@aEHE) éﬁ@t@h@s- invention is characterized in
that the casing is provided in a ceiling of the roominside, and is
structured such thét heating andcoalipgokppiickd @sawfortheg teithenyessnused
as the feed air, and said air passes through the 16 heat exchanger.
I n the presennventientisorhanatberizediby tdrapbetkgsi detaftor eteaithpreg i s
passed t hrough the heat exchanger by the fan, and the air in the
back si de of lheanebddndnitheheaim exsidenged atcohbidldn o®ntrolling an air
10 conditioning performance based on a detection result of the detector.
In the present invention, the controller carries out a control of
an air conditioning performance, for example, increase / decrease of
air volume, blowoff temperature and the like, or turning on and off
thereof, based on the detection result of the detector.

15 A heating and cooling apparatus according to the present
invention is characterized in that a heat transfer pipe of the heat
exchanger is an elliptical pipe. -

In the present invention, it is possible to reduce a pressure
loss to be caused by collision between the feed air and the heat

20  transfer pipe while the feed air passes through the heat exchanger,
and the feed air passes through the heat exchanger smoothly.

A heating and cooling apparatus according to the present
invention is characterized in that the casing is provided in a ceiling

of the room inside, and is structured such that the air in a back side

25 of the ceiling is used as the feed air, and said air passes through the



5 A heating and cool i ng apparatus according to the present invention
is characterized in that the heating and cooling unit is provided
with a guide path which is comunicatively connected wth the
circulated air, for guiding the feed ai'rlgo the m xer case, and a
heat storage radi ation nenber, which is attached in the m xer 10 case
in a thermal hy-co ive manner, for obtaining heat fromthe m xed
air, and rad:}%ta%neggﬁ%gl%%at to the roominsi de.g In the present

i nvention, the fee ir is blown through,the .guid thto e m.xer
caser I such a maghane tiksepr hypBHEE ke My 19 thiahBd Seb il Gl
flows into the m xer, ,case ough the .15 quide path, is pxed.with
the feed ai r 1S BREBAdDraGE e HeaOTeTan Y P, g bAS 2t i The
menber obtains | ow_ he or hj.gh heat fraomthe m xed air and carries
out radi atiorba@tlfofflﬂﬁgoafléfher%h@ﬁ@ eHeaxshanged ahdio e nsi de. A
heati ng and cooling apparatus according to the present 20 invention
i s characberized i ¥ bRatinghenfd«ooling apparaials agcardingite therrrgsged
with an adjustnment case for adjusting the flow of the feed air after
bei ng treat ednvandion isoshamavberizedhncthatsthrohsetingnaneoobag walt isas
an opening in the grgeni ng part side of the casing, and houses the
adj ust ment cagseyvidéd witker guade pabh whehgls dempathicadnelp Toanected
circulated air path communicatively connecting the opening to the 17

gui de pat h i switdrthedciroslatedtdie, foxguelihgrthel feetihar goahennizeweadd, eamd
t he box nenber houses therein the adjustnent case, the m xer case

and the gui dex patb st@ndd RFediaticre W ahbdr awhiglath aitsadhod heché onived.
Circulated air enters the box _
10 case in a thermally-conductive manner, for obtaining heat from the
mixed air, and radiating the heat to the room inside.

In the present invention, the feed air is blown through the
guide path to the mixer case. In such a manner, the circulated air
is induced and suctioned, flows into the mixer case through the

15 guide path, is mixed with the feed air, and becomes the mixed air.
The heat storage radiation member obtains low heat or high heat
from the mixed air and carries out radiation cooling or radiation
heating to the room inside.

A heating and cooling apparatus according to the present

20 1nvention is characterized in that the heating and cooling unit is
provided with an adjustment case for adjusting the flow of the feed
air after being treated, and a box member, which is housed in the
casing, has an opening in the opening part side of the casing, and
houses the adjustment case, the mixer case and the guide path, and

25  a circulated air path communicatively connecting the opening to the



5 nmenber via the opening, travels through the circulated air path and
t he guide path, and flows into the m xer case. A heating and cooling
apparatus according to the present invention is characterized in

that the heat storage radiation nmenber 1% provided with a plurality
of juxtaposed flow dividing fins for 10 dividing flow of mxed air to

be supplied : I {.nsi de: ta 1 i xed air through. In
t he present %%&%%Eagﬁqg}tfhg&ﬁﬁgﬁ e%h%e%d)g%érﬁgeg)e supplied to the
roominside is .diyj ' . it f, layers, by,the flow .
dividing fins of t#éqﬁgé%l%tsst%ol}%égj‘e’g@zﬁ’#’a@gr?%#&é’??%#&”ﬁﬁ% thézein the
air is supplied to the room,insi.de in a so;called,l am par ner, and
therefore t hg%léi'rlﬁifrflepg Cﬁge’gﬁﬁeﬁuﬁrtcﬁec’e@s‘bq’ %@‘F grpde pag if’lFFéjmi51 i's
suppressed. A. heatjng and cooli.ng.apparatus agcording to the present
Cnvent i on | s CHAISEAILRACE i {RENATHRT RS sﬁm’g%t%daaila@nwsn@woﬁw
20 comprises an elliptical heat storage pipe penetrating the,
pl urality?of mm%ea'ivﬁoh BEHANG, ﬁravgmﬁawﬁa thmcacpéatadonirapatmand
fl ow dividi n% fins. In_the present invention; since the heat storage
pi pe has an tBRIgpde@aths mpﬁﬂowqonet@smeemwgs cege.be caused by
coll'ision between the 25 mxed air and the heat storage pipe while
the mixed air passésheatingsantheaplisiorpperatadi atdoodimetbéheanksestf ed
to the roominside can be reduced, and the mxed air passes the heat
st or age radi ahventiomeishararswbetihéq iartdatsheuppdt sdrhge trbdistiommember
i nside. Moreover, the heat storage pipe strengthens the plurality of
f1 ow di vi di ngs frnsidedtiwith a plurality of juxtaposed flow dividing fins for

10 dividing flow of mixed air to be supplied to the room inside and

letting the mixed air through.

In the present invention, the flow of mixed air to be supplied
to the room inside is divided into a plurality of layers by the flow
dividing fins of the heat storage radiation member, and the mixed

15  air is supplied to the room inside in a so-called laminar manner, and
therefore the draft to be given to the user of the room inside is
suppressed.

A heating and cooling apparatus according to the present
invention is characterized in that the heat storage radiation member

20  comprises an elliptical heat storage pipe penetrating the plurality of
flow dividing fins in a juxtaposition direction of the flow dividing
fins.

In the present invention; since the heat storage pipe has an

elliptical shape, a pressure loss to be caused by collision between the

25 mixed air and the heat storage pipe while the mixed air passes the



5 radi ates heat, which is obtained fromthe m xed air and stored, to
the roominside. A heating and cooling apparatus according to the
present invention is characterized in that the heating and cooling
unit is provided with a plurality of shb?t tubul ar protrusions,
which are 10 fornmed to protrude froma face of the flow dividing

fins, for chq{é%' diract i f I At i ' ot
room i nsi de an lﬁ%ﬂ%ﬁ%ﬁga{%&? ?@a&&e&%@% ge;%@‘g?bibq?’ﬁhﬁ@&gﬁ eéshghp ©
i nvention, t t I . trusi ' ' of
(adi at on” hede e oabidtenp ReS i Ratils 1B Sifede rEGIMR ! he
flow of m xed_ ainr to be |ied to the.r.oominside. re r, sinc
the prot rusi SRE s ap Bt ds SipbiRare The R tpslt. T HfrepFhE the
heat is obtai;ned fromthe m xed air and transferr not .. onl t he
f1 ow di vi di nd“ﬁ%rﬁf%%%e A7) Sﬁwﬁb%ﬁoﬁmﬁ&ﬁ;ﬁmefgﬂowrﬁ%&#g/%@&nd
the entirg area.of the heat. storage .radiation nenber, 20 and
occurrence offCaaissr hedty &aﬁ%@/@m&é@énﬁg Fom we mﬂXﬁéa%nrrPgl@ §toxask to
roominside and in supply of mxed air .is inhibited. A heating and
cool i ng appart@ei®oReaBedieng to the present invention is
characterized in that the protrusions are juxtaposed in the
| ongi t udi nal di r ect} baabing ardfdoeling appanatus according todheaausseot 25
al nost reach adjacent flow dividing fins, the m xer case conprises 19
an aperture flaventism shehersa cheriapdnnuthe tier be atixgdand cobbnlgeunit is
supplied to the roominside passes and faces said roominside, and
t he apert ur e provpdsd tridhedpbatadveyt deslpodt rulailanprobmdibespmdsehtare
invention, the flow of mxed air in the m xer
10 formed to protrude from a face of the flow dividing fins, for changing
the direction of radiation heating toward the room inside and
dividing the flow of the mixed air.
- In the present invention, the short tubular protrusions
change the direction of radiation heating toward the room inside and
15 further divide the flow of mixed air to be supplied to the room inside.
Moreover, since the protrusions come into contact with the mixed air
at this time, heat is obtained from the mixed air and transferred not
only by the flow dividing fins but also by the protrusions more
uniformly over the entire area of the heat storage radiation member,
20 and occurrence of temperature unevenness in radiation heating to
the room inside and in supply of mixed air is inhibited.
A heating and cooling apparatus according to the present
invention is characterized in that the protrusions are juxtaposed in

the longitudinal direction of the flow dividing fins so as to reach or

25  almost reach adjacent flow dividing fins, the mixer case comprises



5 case is divided by the protrusions and the m xed air passes the
aperture of the aperture face positioned bel ow the protrusions and
enters the roominside through the opening. Mreover, the direction
of radiation heat fromthe mxed air is anged by the protrusions
and the radi ati on heat passes the aperture of the 10 aperture face

and enters t LA d i J .
cool i ng appa?&%@%ggﬁggg’g%wg%%resaceb%?%%%}h lieglﬁq%%&%ﬁ@g be
characterized.in:t e I fiat . A Xer
caoe has o FAPRESIta HRE-OFHTEINE ndiREs nid PlocB ARG noghf £aTatt b,
outer side 015E one fgce O%BOS dto tbh ag rtu_rg face of the m xer 15
case and t he ‘BEEHCTEHER 1DHPOSHORSH 8&)"3 R{4EUFIRYEs adj acent to the
aperture face, a rectangul ar ai.r suction,port faqr suctioning, adjusted
At from the ad; usLRehe RESERLIBVENFOR AhEIN OHRIHA AL HoERS ThEIde
is provided at the m dpajnt ggtween the two ogposed i de faces .on
the one face 8feih&ivadesy by dbe profBuggnssan hhe msedarPases theo
rectangul ar air bl owoff port for hlow ng out the adjusted air, and
said air bl oReRrtes of the ppeatere tacmposbicarrsdbalorh tharatyusigesiag
port of the m xer case. In the present invention, adjusted air in the
adj ust nent ca&aders sherowm maidertbrougd tdia obewing. f reosatl hect i oned
into the air 25 suction port at a position matched with the air

bl owof f port direct2on of weHisticawat, froir thit ansebdadir isschsucgédhgdhe

together fromthe <circulated air path, which is forned at the outer
side of the gmetfagensaind bhke maxdéstioadeccnsoédee Gt epestivde afthehe two

opposed side faces, and is mxed in the m xer case.
10  aperture face and enters the room inside through the opening.

A heating and cooling apparatus according to the present
invention is characterized in that the box member has a flat shape,
the mixer case has a flat box shape, the circulated air path is formed
at the outer side of one face opposed to the aperture face of the mixer

15  case and the outer side of any two opposed side faces adjacent to the
aperture face, a rectangular air suction port for suctioning adjusted
air from the adjustment case and circulated air from the room inside
1s provided at the midpoint between the two opposed side faces on
the one face of the mixer case, the adjustment case comprises a

20  rectangular air blowoff port for blowing out the adjusted air, and
said air blowoff port is located to be matched with the air suction
port of the mixer case.

In the present invention, adjusted air in the adjustment case

i1s blown out from the air blowoff port and suctioned into the air

25  suction port at a position matched with the air blowoff port. In



5 A heating and cooling apparatus according to the present invention
is characterized in that the adjustnment case is a box mnenber which
narrows toward the air blowoff port. In the present invention wherein
the adjustnent case is a box nenber whi narrows toward the air

bl owof f port, the wind 10 direction, the air pressure (w nd pressure)

d the ik . : D . . ¢ ¢
e morust bR APPSR SO R e 080 71,
bl owot f port casoPRtafl Betlh “shiatis Rlpbd ot ol el il tace
according to present 15 terized |

Lnyention i.§_chata that. a
pai r of "an aPf ChPSHERE iR SRBare dHisner sl odare oppostT sd€ b on
port door menber. for. adj.usti nlg% the volune of air to pass the air
bl owof f port 26 YHEIEFE 18UEE HXpoFE5€-are respectively attached to
edge parts of both Igng Si des _of {.he air bl owoff aort or.the air
sucti on p%rt so as?y BedlEng andseelingmnparaiaspeorting fo heingwsenhe
vol une of adjusted air to be blown out fromthe air bl owff port of
t he adj ust meatventien s chayagstuged yndhatithy ol ustermigcadeeisar ox
bl owof f port door nenber, and the volune of the afgj usted air and
circul ated aimembeyevbich nameewstow ardngraanir blosveffpasbrt of the
m xer case is adjusted by opening or 25 closing the air suction port
door nenber. 21 Alhdhtei pupsand invehtion wheaent tise adgestinegt tase bea box
present invention is characterized in that the guide path has a part
of each of thendiar Whasknifarpows tdecrrdidnbeir bhuvofie ity tlsaietindn port
door nenber, and the air blowoff port door nmenber and the air
suction 10 direction, the air pressure (wind pressure) and the like are adjusted
due to collision with the inner face of the adjustment case or the like
before blowing out of feed air from the air blowoff port, and the feed
air is blown out from the air blowoff port as the adjusted air.
A heating and cooling apparatus according to the present

15 invention is characterized in that a pair of an air blowoff port door
member and a pair of an air suction port door member for adjusting
the volume of air to pass the air blowoff port or the air suction port
are respectively attached to edge parts of both long sides of the air
blowoff port or the air suction port so as to be slidable.

20 In the present invention, the volume of adjusted air to be
blown out from the air blowoff port of the adjustment case is
adjusted by opening or closing the air blowoff port door member, and
the volume of the adjusted air and circulated air to be suctioned into

the air suction port of the mixer case is adjusted by opening or

25  closing the air suction port door member.



5 port door nenber are |ocated at opposed positions across a space.
In the present invention wherein the air blowoff port door nenber
and the air suction port door nenber are | ocated at opposed
positions across a space, and the air préssure |owers at the

peri phery of the guide path while the adjusted air flows fromthe air

10 bl owoff port dogqr r [ f ). lnte: th | [ suctipn
port door nenber %a?%gtﬁ%%cé%ﬁ%lg%ﬁ%%gp% aactcoi%en%gg ﬁﬁ%éﬁgg%}%ﬂ he
gui de path i | at.ed,air), i s suection intothe aif suction port
door . nonber ieuhiteRiETER Bt b 8RR kel had A hatt pheAdh
cool i ng appar s accordi to the present 5. nventign is ]
charact er i zeﬂ?%ﬁetaﬁ]a?)?%waﬁg%‘?ﬁg&%r TR g aﬂgid‘ibr?ga’crh%uc @ ozt dogrt er
being treated to,the air bl owaff part is provided inside the )

adi ust ment  c#RnbeR, £Rd thecadrlomtbhorbdoonmesmbey b aha T syction
to the adjustnment case, .the feed air collides with the guiding piece
inside 20 t Rerhdpo:inember a5 locatedah @PPOSEER BAIIONEAEEPSS § Space.
changed, and the feed air is guided to the air blowoff port. A
heating and cool i nr&bparesast asrentiongvhereietpe eseblowpHyemtidaori s
characterized in.that the adjustnent case is provided wth an inlet
whi ch i s conmueindetriarel yhe aaneutiBdnwpaits ddee meml2s ot olvaage dattrompubed
receives the feed air after being treated, and a 22 suppression

structure of pasitechangnbsar a ppatce, apdhire adri miesssre dowanged the as to
be opposed to the air blowff port in a manner such that a distance

fromthe air gelrgyedify pbthie guadtipbtl whieedsesdpistededs €rses hiadr@ntedair
| ongi tudi nal direction of the air blowoff port, and
10 blowoff port door member (air blowoff port) into the air suction port
door member (air suction port), and air at the periphery of the guide
path (circulated air) is suctioned into the air suction port door
member (air suction port) through the guide path.
A heating and cooling apparatus according to the present
15 invention is characterized in that a guiding piece for guiding the
feed air after being treated to the air blowoff port is provided inside
the adjustment case.
In the present invention, when the feed air is fed to the
adjustment case, the feed air collides with the guiding piece inside
20 the adjustment case, the wind direction thereof is changed, and the
feed air is guided to the air blowoff port.
A heating and cooling apparatus according to the present
invention is characterized in that the adjustment case is provided

with an inlet which is communicatively connected with the air

25  blowing path and receives the feed air after being treated, and a



5the inlet is formed in one end side of the suppression structure
where the distance is the largest. In the present invention which is
constructed in a manner such that the distance between the
suppression structure and the air blowd#f port is the largest at the
inlet side and gradually 10 decreases al ong the | ongitudinal

direction of the air blowff part, [ i U re .

Supp esens cRlristoR s PRl e din AHRPLESH SAbEIEIR 55 ||
wi nd velocity of feed air in the adj ust,nent asez. dependi ng on the
i ot amee 11 ArngethTe AL otk SRS H I B WG R TRE P’ Sfen
vicinity of the inlet to the |eeward,side. 15 A heati .and coolin
bonrat s acHBT MBI OR LBErar BTG P or PR R s e dn’
that the air _blowing path is caonstructed so as to he . ysed_as a

huni di fi cat | SPCEE55€8 R oRE Dcﬁw\ﬁw Gwerden Osfetﬁw arddpviod) Rgrt, and
treated. In the present invention, the feed air after being treated

20 passi iy t ouglettadornedomoena gngatine & hasappiassioy sthecture

hum di fication space, and flows into the adjustnent case via the
inlet of thewadjradheeditstaneeis Vite haxgrstheati ng and cool i ng unit
according to the present invention, circulated air, which is nmade to
enter the nixer cabethe®rehevtughvemsoguyelpt tonkteurtedot Beasinyerai r
pressure at the 23 periphery of the guide path, and the feed air are
m xed i n thesntkeéhat thealiatuhcupptivedn tthetdheppmesidmsidetwhe laad tlee
feed air flows into the mxer case, and therefore it is possible to

control the dawbhevsff panrdis thefiargestaatdtiad mlctead semd gopdpadint for
measur es agai nst dew
10 decreases along the longitudinal direction of the air blowoff port, the
suppression structure suppresses occurrence of a difference in the
wind pressure and the wind velocity of feed air in the adjustment
case, depending on the distance from the inlet, that is, from the
windward side in the vicinity of the inlet to the leeward side
15 A heating and cooling apparatus according to the present
invention is characterized in that the air blowing path is constructed
so as to be used as a humidification space for humidifying the feed
air after being treated.
In the present invention, the feed air after being treated
20 passing through the air blowing path is humidified by the
humidification space, and flows into the adjustment case via the
inlet of the adjustment case.
With the heating and cooling unit according to the present

invention, circulated air, which 1s made to enter the mixer case

25  through the guide path due to decreasing air pressure at the



5 condensation so as to reduce the cost. Mreover, it is possible to
reduce the cost by reduction of blast power and downsi zi ng of

equi pnents such as a duct by increasing the cooling capacity or the
heati ng capacity per unit air volune of 4%ed air (lowering or raising
the air supply tenperature than usual) so as to decrease the air 10

| I ] . e ; CoL .
to the ' oonPCri AT/ theb IR %%?1’1?%%%%%8@%5;%9%;8%3%9@ gﬁ{%ﬁ%ﬁ%&f
nb d i [ i . c [ . Viha e
Ctorage radi ShveAntass S%H%”i:@%%g?%% %E_W j&ee tﬁeﬁéif}roﬁéw%}ptgﬁ%@
h hi g Qng-di st.ance poi.n i gh.
offi o ency,  Traeliaspe B iRiRidn i Stsaere Gl Arat B0iat whd
room inside i/nich iif a sngac]gfe t o, be ang{JSte .. S0 as to unifaormthe
tenperature df $rghat ;'6’1’11,1 f%a BEGH e&_uPle en d@eﬁf‘flﬁ‘fé%ﬁtgﬁﬁfﬁh 2"(‘)’
b bt ai,ni . t t m air,_to elimpate e
il B T R
d [ [ t [ ts. Wth the heating and_cooling unj
Rccor ding T oTeHECREBEdAst byrieeaisn of bhst 1waw et padedowne Aneral t her

suctioned fromthe room inside when circulated air in the circulated
air path is SaeEpP®eads\Hughoss arbueiubylenereasingttbetdoelimigkeap acbe oarithe
the air pressure in the 24 circulated air path |owers, such a
structure fuheatbrscapacity peraihddirciclumavbfeahdint Heweltng o traisng
unnecessary to provide a device for feeding the circulated air to
the m xer cashesgpauapdy yeapbraturs thpasssldle somy teldeerddre tpeant i ng

cost.
10 supply volume.
Moreover, since radiation cooling or radiation heating to the
room inside is carried out from the heat storage radiation member
. and the mixer case, which is thermally conducted via the heat
storage radiation member, it'is possible to allow radiation heat (low
15 heat or high heat) to reach a long-distance point with high efficiency,
to suppress occurrence of temperature unevenness at the room
inside, which is a space to be adjusted, so as to uniform the
temperature distribution, to forgo a heat source of heat medium
because of obtaining heat from the mixed air, to eliminate the
20  possibility of leakage of medium to occur when heat medium is used,
and to simplify the equipments:
With the heating and cooling unit according to the present
invention, since circulated air is further suctioned from the room

inside when circulated air in the circulated air path is suctioned via

25  the guide path into the mixer case and the air pressure in the



51t is to be noted that the present invention carries out heat

em ssion to the roominside fromthe heat storage radiation nmenber
via the opening as well as heat em ssion fromthe m xer case while a
conventional radiation panel carries out2%bnl y heat em ssion fromthe
panel face, and therefore radiation (em ssion) energy can reach a 10

0 R AR I ST R A AP

air at the roomi nside or ng to syner
above | ong-di radhat i -1 on; . actiqn:to
ong- di ot ancelsaaor s EheftREst B utelE Rt (T BLEHES R
tenperature diff.erence between the rqom.i.nside and the m xed,air 15
So e Lo pr edEHTENIEPHEHISIER a0 ot REhyoss SeRF i HeTL fg
and emtting the. '>§:ed~ ir imn a lamnar nstcr;ner; and a circul ator
action to bePCSHLLE ByCOUCEitES WPIGHHRICPFon) the circul ated air, and
confortable air coEdi tioping w 331 hi gh efficiency and high power, can
be achi eved wi t houtt the B afdtedrddat RSeNE 1HBYETeGaLriog out heat
Accordi ngly, space unsujtable for air conditioning is less than air
condi t i oni ng eamsEtN tytharponrmsidei isemphhe heat sheragetediation membsy
can be used nore_extensively. Wth _ the heating and cooling unit )
accordi ng toviadhpragsenng anweht aomeattersspos sidhdheonguppress winde a
draft to be given to the user 25 of the roominside and to further
uni form t he tcenyentiomed r28iatdbstpamel ¢aomiet ouhenty bewit rantsidy from the
dividing the flow of the mxed air and supplying the mxed air to
t he room i nsipdmdlfage | and thereforeendiadbneeverssion) éseypossibhreat a
transfer heat of mixed air efficiently and reliably to the entire
area of t1be Neat-dittiwgepoad at hdngherdie! Bhe temperature distribution of
air at the room inside is uniformed due to synergetic effect of: the
above long-distance radiation action; a heat transfer action to a
long-distance point and to a wide area caused by decreasing the
temperature difference between the room inside and the mixed air

15  so as to prevent the mixed air from remaining close to the ceiling
and emitting the mixed air in a laminar manner; and a circulator
action to be caused by suctioning (induction) the circulated air, and
comfortable air conditioning with high efficiency and high power can
be achieved without the draft and temperature unevenness.

20  Accordingly, space unsuitable for air conditioning is less than air
conditioning employing only heat emission, and the present
invention can be used more extensively.

With the heating and cooling unit according to the present
invention, it is possible to suppress the draft to be given to the user

25  of the room inside and to further uniform the temperature



5 the flowdividing fins and storage the heat, to conduct heat
uniformy to the m xer case, and to always carry out stable heat

em ssion. Wth the heating and cooling unit according to the present
i nvention, the heat storage pipe radi ate® heat obtained fromthe 10
m xed air to the roominside and functions as a strengtheni ng nmenber.

ot ormat | on ek BB AR ke RS RL Y I BRI RGP the gt ai
neat St or age P OR ShBa AE Al e e bbb helip 8o d IR REd: ifoner
Lo the room MRAREEH IR ROt AT T Tentr BoaE Phg it SacoRear Py 1nd
br ot Fusi ons FORRGE FOLDhPaLREGE S BhiGe hagh Sorasradighian amhgr fons
and The. 15wkt 1A% GAViAing 15 BETIpERRRANETHo P GO NTBY &

further divided, heat fromthe mnmxed air is obtained and transferred
by contact bepNsERIyHe the siresicass, and tonalwaseesly ontistaide heat
unifornmly over the entire area of the heat storage radiation nenber,
occurrence ofnugeMenness in 25 radiation heating to the roomi nside
and in supply of mixed air is 26 inhibited, and tenperature
unevenness at the Wadhithesheetingmnibe coslipgresseactcovdiny théhbgattagt
and cooling unit according to the present invention, a row of the
protrusions ohvémigoh| ohe ticatditogagd peparadiates heat obtained from the
10 mixed air to the room inside and functions as a strengthening
member. Moreover, the heat storage pipe can prevent occurrence of
deformation such as warping of the flow dividing fins or the heat
storage radiation member, and the mixed air can smoothly pass the
heat storage radiation member with a low pressure loss in feed of
15 the mixed air, which has passed the heat storage radiation member,
to the room inside.

With the heating and cooling unit according to the present
mvention wherein a plurality of short tubular protrusions formed to
protrude from a face of the flow dividing fins change the direction of

20 radiation heating toward the room inside and the flow of mixed air
to be supplied to the room inside is further divided, heat from the
mixed air 1s obtained and transferred by contact between the
protrusions and the mixed air further uniformly over the entire area

of the heat storage radiation member, occurrence of unevenness in

25 radiation heating to the room inside and in supply of mixed air is



5 positioned above the aperture of the m xer case so as to obstruct
the aperture, flow division of mxed air in the |ongitudinal
direction of the flowdividing fins is pronpted, bypass (go by) to
the aperture can be prevented reliably,2@nd heat of nixed air can be
transferred wuniformy throughout the entire area of the heat storage
radi ati on 10, r . Moreover ince heat is alsg emtted obliquel
Gownmar d 1 r SHELREH1 SHA RO AF TS Bt Ehih SpRrEans gy CEHY

m xer case to the ropminside by the protrusions, the radiation
(emission) efdPEFeSe&Hh reach a wide area, the tenperature
distribution of air_at the roomi nai de_is further gni fornﬁg, and
confortabl e air coNdity Ui hgaimgppAseelnenyarareror dipg be inedyresgnt
achieved. Wth the heating and cooling unit according to the present

i nventi on whépEpRtie&draw ofiteeduiatyasismsaioihe HoveAtidIngamns e t he
m xer case and blown to the roominside through the heat storage

radi at i onSrremesitionhd #iow die apreidirei of e viikededse ebiabtoobstduchshe
20 mxed air is nade to flow in a | am nar nmanner throughout the
entire area agferthee hBaw divosiageof mdked iaon iméhbdongtittonal dmescdion of
di stribution or bypass, heat can be conducted uniformy throughout
the entire artha fibwtdieidinefinsdseroampiafd, dotiase (@orbyododiltd apertyirareem
per a unit is wide, and the air conditioning efficiency can be 25

enhanced. Morieopesveriteel Rdiabiaed hadt chntizsdanifrlcan bbapensfeare@7
be installed easily even in a narrow ceiling, for exanple.

Furt her nore, @mfyr@te thrbubhewpthe Roftird sreafthehe® stbPere radiation
adj ust mrent case, and therefore the structure can be sinplified and

manuf act ypi ngnedhde fRErbbial ednce heat is also emitted obliquely downward

from the flow dividing fins through the aperture of the mixer case to

the room inside by the protrusions, the radiation (emission) energy

can reach a wide area, the temperature distribution of air at the

room inside is further uniformed, and comfortable air conditioning
15  without temperature unevenness is achieved.

With the heating and cooling unit according to the present
invention wherein mixed air is delivered along a central part of the
mixer case and blown to the room inside through the heat storage
radiation member, the flow of mixed air is divided reliably and the

20 mixed air is made to flow in a laminar manner throughout the entire
area of the heat storage radiation member without uneven
distribution or bypass, heat can be conducted uniformly throughout
the entire area of the mixer case, an effective air conditioning area
per a unit 1s wide, and the air conditioning efficiency can be

25  enhanced. Moreover, the box member, which has a flat shape, can



5 Wth the heating and cooling unit according to the present

i nvention, unevenness in the air volunme and the wind velocity of
adjusted air to be blown out fromthe air_ blowff port can be
suppressed over the entire face of the @t bl owof f port, the vol une
of circulated air to be suctioned via the guide path into the m xer

case 10 due . 1.0g:1ai r . . nerd f. the guide
path while P%elﬁgdélgﬁlgggg?rervfeﬁloﬁmga#%ﬁ%%g&ggﬁsf?ﬁgﬁé& seé into the
m xer case S 3 I cool i ng
effect can gJ]eﬁg}rlg%%%gg’. O@Q{]ﬁﬁ?%tér R@&?P@f@%ﬁsrﬁ@ﬁ‘ﬂﬁd gdn}??heaccor di ng
to the present;. 15 inyvention rein t vol ume. of the adjusted,air
to pass i he AMiusRelbRres gt BRbfalrttRo el Pin e BediiRifed Ald
adjusted, the ratjo of.the dj usted aiyr and circulated air in supply
of the mi xedné?’?‘ut?éﬁubglg 8@?3&4%’&}11%@dt he air volune and the wind
velocity of mxed air.to be fed to_the roomijnside_can be changed as
oocasi on Brises. 207 Ptthe heaiegiang caﬁhngdmtr?g:ceﬁdm%&gh@@ﬁaS%t
the present _invention wherein a pair of an air bl owoff port door
menber and ainyentionf umevannessdnitbe porolusyt apdnide wing vadpasy iolg
the volune of the adjusted air to pass the air blowff port or the
air suction pdjnstesralnrtesheblowsl qutatroas ibd aiv Mogeffpettscast bbot h
| ong sides of the 25 rectangular air blowoff port or the rectangul ar
air suction puppressel 88er vt embiref fackefadjeusirdd osiaff porpdds vdlemae of
bl owof f port or the air suction port can be adjusted, the ratio of
t he adj ust edcaiculatetl aoi teche ateticaiad vin tupghydopathanbod xkd mixerceaase
be adjusted, and the air volunme and the wind velocity of mxed air
to be fetDtodiuketd Qetieasing air pressure at the periphery of the guide path

while the adjusted air flows from the adjustment case into the mixer

case also becomes constant, and stable heating and cooling effect can

be produced.

With the heating and cooling unit according to the present

15  invention wherein the volume of the adjusted air to pass the air
blowoff port or the air suction port can be adjusted, the ratio of the
adjusted air and circulated air in supply of the mixed air can be
adjusted, and the air volume and the wind velocity of mixed air to be
fed to the room inside can be changed as occasion arises.

20 With the heating and cooling unit according to the present
invention wherein a pair of an air blowoff port door member and a
pair of an air suction port door member for adjusting the volume of
the adjusted air to pass the air blowoff port or the air suction port

are respectively attached to edge parts of both long sides of the

25  rectangular air blowoff port or the rectangular air suction port, the



5 inside can be changed as occasion arises. Wth the heating and
cooling unit according to the present invention wherein circul ated
air inthe circulated air path is suctioned into the m xer case

t hrough the space between the air blow#3 port door member and the
air suction port door nmenber 10 while the adjusted air flows fromthe

adj ustnent c¢ I nt e_m : v d Lo 1S sy vi.de a
device for fgégiu#]l% C&n%a c?a}cdljﬁ%égeaggscgigéétsoﬂ}%é m )%)gxfosfggﬁgﬁ gg%g(r%a 1gl Y,
and it is possible to,reduge the ., 0 ati C . W.-th the. heati ng
and cool i ng. anRoRd Ry BF s D Re Pt Ate S the ATibRtadh BoRAY, ho
adj ustment case_conpyises a_quj di iece for quiding the feed air .
fo the ot beovstLae edBhneblh St ed S oAt be aibuatii et i
velocity of adjusted air to.be blo out fram. the ajr, bl owoff port
can be suppr &§8& R éNEHfWPLX§g68P8PXF ]rﬁ@ﬁFéﬁﬁbgégh%?Ponl

bl owof f port. 20 Wth tﬁglheat'ng and cooling unit according to the
present 9 nvéngidsrcan pe; Bf OCEDS PP ERES-occurrence of
unevenness in the _w nd pressure and the wi nd velocity dependi ng on
the di stance from Wié tha beating aed gepliserentt acesedirgite sheupssens
ununiformty in the wnd pressure and the wind velocity of adjusted
air to be bl onmehtiom whereiheciacnldfiedwaifrfinptre cirgelatedt dirtpwtihisat i ng
and cooling unit according to the present invention wherein the inner
space of t he sadilstedenttoddsemizer dasemshredeh thmgpheewiatdverdtise dér t o
the leeward side in the longitudinal direction of the air bl owoff
port, the w ndowoéSportedeéntdmember and the air suction port door member

10  while the adjusted air flows from the adjustment case into the mixer
case, it 1s unnecessary to provide a device for feeding the circulated
air to the mixer case separately, and it is possible to reduce the
operating cost.

With the heating and cooling unit according to the present

15 invention wherein the adjustment case comprises a guiding piece for
guiding the feed air to the air blowoff port, unevenness in the air
volume and the wind velocity of adjusted air to be blown out from
the air blowoff port can be suppressed over the entire face of the
rectangular air blowoff port.

20 With the heating and cooling unit according to the present
invention, it is possible to prevent occurrence of unevenness in the
wind pressure and the wind velocity depending on the distance from
the inlet in the adjustment case and to suppress ununiformity in the

wind pressure and the wind velocity of adjusted air to be blown from

25  the air blowoff port.



5 the wind velocity can be unifornmed over the entire area in the

| ongi tudi nal direction of the air blowdff port and ununiformty does
not arise. Accordingly, unevenness does not arise in suction of
circulated air, the circul ation effect i4?enhanced, circul ated air
and adjusted air can be m xed evenly, tenperature unevenness does

B A T e
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lighting device separately, the degree of freedomin designing is
enﬁanceg by h,%mﬁéuaﬁréalc@impﬁgnf@f&@lwuﬁebkpvwf@@wh@ndh@aum%r y does
cooling unit is installed in a ceiling face, and the cost of

equi pnent s f ewtiavsseal | Ac¢anlinely henevemuessgdeysnetmare besvedoned. 25
Mor eover, when the cooli ng capacity per unit air volunme of the feed
30 air is enimudeted ahethererailatsuppffgct enpehatoed dischatedexdrtarah
usual ), heat fromthe lighting systemis used for reheating of feed
air and t herefjastd 4iri mupbsanbtel toepievenipaewucondensainass does not

reliably and to further reduce the cost by further decreasing the
air supply arise in air to be emitted from the mixer case, and stable air
conditioning can be achieved.

With the heating and cooling unit according to the present
invention wherein a heat storage member for obtaining heat from
the mixed air and storing the heat is filled in the heat storage pipe,

15 1t is possible to uniform the heat distribution all over the heat
storage radiation member, and to produce further stable heating and
cooling effect including less temperature unevenness at the room
inside.

With the heating and cooling unit according to the present

20  invention, it is unnecessary to provide an installation space for
providing the lighting device separately, the degree of freedom in
designing is enhanced by using the ceiling face widely when the
heating and cooling unit is installed in a ceiling face, and the cost of

equipments for installation of the lighting system can be reduced.

25  Moreover, when the cooling capacity per unit air volume of the feed



5 volunme. Mreover, at the time of heating, the capacity of a device
for feeding the feed air can be | owered and the heating capacity can
be enhanced by using heat of the lighting systemfor preheating of

feed air. Wth the heating and cooling aratus according to the 10
present invention, confortable air conditioning with high efficiency

and hi gh pO‘“gLref‘staé(}ﬂt%%g%ﬁWW&? 44 100 lé%lp??jf gglfng%&a@ﬂge é"ﬁ IRELAIEBan

unevenness, eat” enm 'ssion and the T am nar
m xed air su hneg. ondi ; ¢ : i Qr i1
Condi ¢ oni ng L kDL ear (R N8hbnd ARBRTS 5460 YR ChERbER O 4
radi ati on panel | gyi ng .onl at, em ssi gn, and_tshe range qgf use
of 't he. appor BRds TRl s todiis ry T condenselbpnr S efS and
according to,the resent inventiaon, .since the air in the roominside
cor respond ntp ferttiraehieecheons B frdieidetnanns th e soR
suctioned so to be 20 reheated, it is goss,i ble.to prevent  the dew
condensat? onvaiume; i pdopeovarp@itithg, timpriohRcahagy phefanagtianel a deyige
savi ng can be achieved. Wth the heating and cool i ng appar at us,
accor di ng t oleheedinedhe fesdetiricam beilawered andthe heatinmeapaetygan
together and integrated into the apparatus, it is easy to install,
and it is pobsichileangsl by wihigdwentaolsher bgbtigmagystem fov pirehpating of
heati ng and cool i ng apparatus according to the present invention,
since it is fpesbiabt.e to individually control the air conditioning
performance per apparatus, it is possible to deal wth a dispersion
of the heat |oad aWithethw hdatyng ated andlinkgeap ke tiangedooding to the
10 present invention, comfortable air conditioning with high efficiency
and high power can be achieved without the draft and temperature
unevenness, due to the heat emission (radiation) and the laminar
mixed air supplying.  Accordingly, the space unsuitable for the air
conditioning is less than the air conditioning by the conventional
15 radiation panel employing only heat emission, and the range of use
of the apparatus is wide.

With the heating and cooling apparatus according to the
present invention, since the air in the room inside corresponding to
the space to be air conditioned is induced and suctioned so as to be

20 reheated, it is possible to prevent the dew condensation at a time of
cooling, and an energy saving and a cost saving can be achieved.

With the heating and cooling apparatus according to the
present invention, since all the functions are put together and

integrated into the apparatus, it is easy to install, and it is possible

25 to achieve a space saving.



5 carry out the confortable air conditioning. Wth the heating and
cool ing apparatus according to the present invention, it is possible
to utilize various systens such as cold / hot water, a heat punp as
a heat source of the heat exchanger. w tH t he heati ng and cool i ng
apparatus according to the 10 present invention, it is possible to

compact structure Srpngeanras TRhEr A iR Rl °
possiole Lo Resteni AR sifich 161 BPERER o) RN NP LR EeL bk b

long, it is possible to reduce a noise _ene ,..and to.i,nprove. .
qui ot ness anto RO BF PP EHRL I KoL RRPAEARTT S AR OsgHIIF 1Y degarithg
according to,the res ibnventign, it isS ynnecessar o ,provi de the
"nstal | ati ondihezslon f ChadiattgARirt s PaRSBySIa Ong thedTEeaii e,
in the case that the 20 heaft@i n@gﬁand cooling apparatus is installed in
the ceilithg F&PY OWhihe gomplogtanlerais«goditRn#asi gni ng i s enhanced by
using the ceiling face wdely, and_the _cost of equipnents for
install ati on of thwllthgﬁm hgaéggs%drﬁeahnﬁeaﬁwﬁd:@é.a%r@m&tq theen
the cooling capacity per unit air volune of the feed air is en|arged
(when the ai presgpl n B tienpdriatnaseibls toowkibied tarapus systoms iseah 4% om
the lighting systemis 32 wused for reheating of feed air and
t herefore it cosl phetivbitert a hadvenmp dew beademseats antlreeheabbychadgen
further reduce the cost by further decreasing the air supply vol une.
Moreover, at the tWihathehkatting, and kechaganpparatuseadevidaes tothe
feeding the feed air can be | owered and

10 present invention, it is possible to use the space inside the casing

more effectively so as to achieve a compact structure of the entire
apparatus.

With the heating and cooling apparatus according to the
present invention, since it is possible to keep the air blowing

15 distance within the apparatus long, it is possible to reduce a noise
energy, and to improve quietness and comfortableness.

With the heating and cooling apparatus according to the
present invention, it is unnecessary to provide the installation space
for the lighting system separately, for example, in the case that the

20  heating and cooling apparatus is installed in the ceiling face, the
degree of freedom in designing is enhanced by using the ceiling face
widely, and the cost of equipments for installation of the lighting
system can be reduced. Moreover, when the cooling capacity per
unit air volume of the feed air is enlarged (when the air supply

25 temperature is lowered than usual), heat from the lighting system is



5 the heating capacity can be enhanced by using heat of the lighting
system for preheating of the feed air. Wth the heating and cooling
apparatus according to the present invention, it is possible to
easily do mai ntenance on the heat exchéﬁ@er, the fan and the like
fromthe opening part wi thout 10 detaching the entire apparatus from

the ceiling, ,apg f‘ﬂ?&%ﬁ%’c'ﬁféﬁof fé%?iogﬁs%ﬂ@(%ﬂer EQEE]S prsiib% ROSLOERL
to use the opéning part as -an 1inspection port, and it 1s unneécessary
to provide t i i R ] r I
cost reduct ot ETREENRTP Rk At HE B SRR YR s R e
apparatus accordi ng tq.the 15 present _inveption, it _|J ssiblg 1.
ise the open?iﬁgl%?%?ﬁ%#ﬁ%%c oolhenehe dfe&e?(?ﬁrn@% Ehe Bits ¢ hepdine,
1spect! on POEE CLLE 14 UL, BXOhe 3RS Lyl INSEERSaEicA G
cost reducti an be achieved. Wth the heating.and cool C 1.
appar at usb ac 33@3}%?&?% cERRCItIE §eﬁﬁh%rh%ﬂ§$’&gﬁlngﬂwﬁa@ﬂﬁ%@g&m%
not used for air conditigning and |ighting when no person exists in
the space to syetemriorarghepsigiof thadee®8a i nsi de), and an energy
saving is achieved. Wth the heating and cooling apparatus according
to the present inVertidre heptiog and deokimg appataiuprererding te theat
exchanger 25 is the elliptical pipe, the pressure loss is |ess, and
it is possiblpresenBinviespnt Heisepdsscblevto eesidy koo aihtertvmate ondisf peat
pi pe long without increasing the air blow ng power, whereby in the
case that thexshangeonthd¢ faniangl heafikextroangbe dperdoggianicvediomt t he
cold / hot water «coil, it is possible to significantly reduce the
power of 10he dutaphthe the entire apparatus from the ceiling, and workability
becomes good. Further, it is possible to use the opening part as an
inspection port, and it is unnecessary to provide the inspection port
in the ceiling separately, whereby a cost reduction can be achieved.
With the heating and cooling apparatus according to the
15 present invention, it is possible to use the opening part of the casing
as the attaching space and the ingpection port of the lighting system,
and it is unnecessary to provide the inspection port in the ceiling
separately, whereby a cost reduction can be achieved.
With the heating and cooling apparatus according to the
20 present invention, any vain energy is not used for air conditioning
and lighting when no person exists in the space to be air conditioned
the room inside), and an energy saving is achieved.
(th inside), and ing is achieved
With the heating and cooling apparatus according to the

present invention, since the heat transfer pipe of the heat exchanger

25  1s the elliptical pipe, the pressure loss is less, and it is possible to



5 to the great tenperature difference and the | ess water anount.

Wth the heating and cooling apparatus according to the present

i nvention, since the back side of the ceiling is used as the
so-called ceiling chanber, a duct is unﬁgﬁessary and a cost reduction
can be achieved. Since the heat in the.back side of the ceiling is 10

treat sinult Vefrd i ﬁﬂﬁéi . 1:35) QN
from the ce??fgggﬁ% zfcfgé%at%‘}ezl ti Q‘tﬁé%g‘ﬁ%gﬁﬁfgﬁ gﬁygggﬁgﬁtﬁ%ﬁ@n
energy savi - ) :
the *br eoant bisashi HIE 16 BLOPME DAY sie 3BT R RePE SRRGLRE 1P
enter the 15 mixer .case through the.guid at h, due,to cr.easing air
ressur e ar CHELBEPTHRISA brRE RGeS ek DY e R Al
m xed in the .mxer case .and su ied.to the roominsid ile th
feod ai 1 11 o6l HeaaneiBriee eRaR et digr eover 0 thssrmmdus
control the de point to forgo a drain treatnent. equi prent for
measur es g;gagﬁ’]gﬂe 2@8@%&?%&3&@2@5@ CERNGRsAR E@d]@éé Yaercygount.
Moreover, it is possible to reduce_the cost by reduction of bl ast
power and downsi zi Wgtbfthedieatpramnd sopehinganpanadtsmecprdingte thet he
cooling capacity or the heating capacity per unit air volune of feed
ai r (| oweri ngretentairsiangion hangertheupptly st the cedinhahuasdals) theo
as to decrease the air_25 supply volume. 34 Wth the heating and
cool i ng appasatcaslegcemtigigneham belea pheatastunneesshon arsl acest reduction
circulated air is further suctioned fromthe roominside when
circul at ed aicanibe abkiesiedcul3ined taierheat m tke baiekt sideexd thieacdiheggisi de
path into the m xer case and the air pressure
10  treat simultaneously, it is possible to prevent the heat emission from
the ceiling face at a time of cool:mg, thereby achieving an energy
saving.
With the heating and cooling apparatus according to the
present invention, since the circulated air which is made to enter the
15 mixer case through the guide path due to decreasing air pressure at
the periphery of the guide path, and the feed air are mixed in the
mixer case and supplied to the room inside while the feed air flows
into the mixer case, and therefore it is possible to control the dew
point to forgo a drain treatment equipment for measures against
20 dew condensation so as to reduce the cost. Moreover, it 1s possible
to reduce the cost by reduction of blast power and downsizing of
equipments such as a duct by increasing the cooling capacity or the
heating capacity per unit air volume of feed air (lowering or raising

the air supply temperature than usual) so as to decrease the air

25  supply volume.



5inthe circulated air path I owers, such a structure functions as a
so-called circulator and therefore it is unnecessary to provide a
device for feeding the circulated air to the m xer case separately
and it is possible to reduce the operat3 g cost. It is to be noted
that the present invention carries out heat 10 em ssion to the room

inside fromthe heWitﬁtﬂfeaH&%feiﬁ% Al %Boﬁﬁ%&ﬁfg}f% ;cﬁstit%o(ﬂ@;[erlf%ﬂg tAg

well as heat em ssion fromt Xer case conven nal

radiati on Pagebe B2 Aok, QUL dPANARE ST 80 ALIAN DAy AN (AR

and t herefor Ion (enm ssion) erergy can rea ong-di'stance
poi nt at a hi rat : -distyibutign,of 15 aiy .at the
Foom i nsi de. TN reRbeh STRSIE ML BCHT ehk Ak aferBlhife
| ong- di st ance_r adi atdi on ,action; a Q‘?attt ansf.er acti %g%]%'a o
| ong- di st anc& §HPREYaAE 16 QUi cRaLl St this Bi=6Y cast gaihpressure
tenperature differenc et ween t roominside and the.m xed air so
as to preventi W%Z'&%%ﬁa AL p@ﬁﬁﬁemrﬁi ﬁ@g}é PSR ICEUY h EUREHLPRAGS R
and emtting the mxed ajr in a lam nar nmanner; and a circul ator
action to be S@W&gﬂfwcgtﬁmm%h@wfgﬁw BhynngeessFyuiaPEdIdera  and
confortable ajir conditiaoning with high_ efficiency and high power_ can
be achi eved wevhesufon feedanafheamerulafperear te dhamixemeass separately and
Accordingly, space unsuitable for air conditioning is less than air
25 condi ti onithts papiible by rediye ihatoperatigimegstand the present 35
invention can be used nore extensively. Wth the heating and cooling
appar at us accor di ndit iote be nqpedsdrt theprédean, invienitBrpossiibs eutheat
suppress the draft to be given to the user of the roominside and to
further 10i f enmisshen tetherrabui énside from the heat storage radiation member
via the opening as well as heat emission from the mixer case while a
conventional radiation panel carries out only heat emission from the
panel face, and therefore radiation (emission) energy can reach a
long-distance point at a high rate. The temperature distribution of
15 air at the room inside is uniformed due to synergetic effect of: the
above long-distance radiation action; a heat transfer action to a
long-distance point and to a wide area caused by decreasing the
temperature difference between the room inside and the mixed air
so as to prevent the mixed air from remaining close to the ceiling
20 and emitting the mixed air in a laminar manner; and a circulator
action to be caused by suctioning (induction) the circulated air, and
comfortable air conditioning with high efficiency and high power can
be achieved without the draft and temperature unevenness.

Accordingly, space unsuitable for air conditioning is less than air

25 conditioning employing only heat emission, and the present



5 distribution at the roominside by dividing the flow of the m xed
air and supplying the m xed air to the roominside in a |am nar
manner. Moreover, it is possible to transfer heat of mxed air
efficiently and reliably to the entire @rea of the heat st orage
radi ati on nmenber by the flow dividing fins and storage the heat, to

conduct heat iﬂ\peﬁt’f&ﬁ%%w?? FE%O%)é%%ﬁ%ﬁfgi%and to al ways carry out

stabl e heat “em’ssion. e heatin ool i ng appar at us
according to the . (I i e e ni jat es
heat obt ai ned fromwﬁ%ﬁgﬁ%@(%%ﬁgkraq?%C?ﬁ@ngoagjﬁﬁarsllﬁgpgg&g%@ﬁlﬁgffL’%lns as
a strengthening_ 15 nenber. r.eover,, .t he heat starage pipe.can.

b event JoccUPFESE BIUCHia b Neke RS oL IeH oaS R B G ot T o cog ven to
dividing fi nghor the .heat stora ragi atfi O?lénenbef?g anfl the m xe%d
air can smootff V554 & OORR AR SR BYLOr AT AT SRUETDSPOMEPP EALGRe
pressure loss.in. feed of .the mxed.air, ich has passe he heat .
storage radi awté}b%%@ft,thezm% inpisle éa#\ﬂg ntharion Pgéﬁﬁ@aﬁ air
and cooling apparatus according to the present invention wherein a
plurality of agosupplysngdhepnixed sinhe the spapyinddpinta lRlrapmanner.
face of the flow dividing fins change the direction of radiation
heati ng t onaMoxdnyerotmsi peisdeleatmitisnesier bradfof 281xddetr efficientlyeand
supplied to the roominside is further divided, at this 36 tine,

heat from t hechbkbdtaithe iesitotet arevedf hd hesdsbeagedathatcontmaember by

bet ween the protrusions and the mxed air further uniformy over the
entire area thetfhewBaidisiofingerrddiatigertheehvbet, tandnduarndesst ur e

unevenness at the roominsi de can be suppressed.
10  uniformly to the mixer case, and to always carry out stable heat
emission.

With the heating and cooling apparatus according to the
present invention, the heat storage pipe radiates heat obtained from
the mixed air to the room inside and functions as a strengthening

15 member. Moreover, the heat storage pipe can prevent occurrence of
deformation such as warping of the flow dividing fins or the heat
storage radiation member, and the mixed air can smoothly pass the
heat storage radiation member with a low pressure loss in feed of
the mixed air, which has passed the heat storage radiation member,

20  to the room inside.

With the heating and cooling apparatus according to the
present invention wherein a plurality of short tubular protrusions
formed to protrude from a face of the flow dividing fins change the

direction of radiation heating toward the room inside and the flow of

25 mixed air to be supplied to the room inside is further divided, at this



5 Wth the heating and cooling apparatus according to the present
invention, a row of the protrusions of the flow dividing fins are
posi ti oned above the aperture of the mx% case so as to obstruct
the aperture, flow division of m xed air®?Yn the |ongitudinal
direction of the flow dividing fins is pronpted, bypass (go by) to

the apertur et%—HeCEB?P?rrﬁe%%ggﬁa &lif ?ﬁbxtaﬁfé@ Qﬁ&ttrgh?féﬁ-@& ) EorSidiet

be transfe(rjre uni for out e entire area of the héat

¢ Lo . - )

o vy ot AR A e R ST .
Padi ati on - (elnEayise ahaf of (B8 A $Exa¥e xR AOA ER 8T ;o ure

R O e e AL S

achieved. _Wth the_heatj.ng, and coolin par at us accordi to the

present ifAvention Xﬂ@eeh'? *?‘P'Xlgﬂlga‘?mdicg)oﬁg‘lgi %@%@%%ﬁ@%a%éﬂgﬁigepart

20 of the m xer case and blown to the roominside through the heaf

storage radi AEeANHERBRRtIONLA FovHRL She MresuEPRsid tg‘@\‘ o livating, 1ps

and the mxed air is made to flowin a |am nar manner thr oughou% t he
entire area dfretprsibieaedsalpvrythe apestwsnohbnd &gl asatsope e Abstruct

di stribution or bypass, heat can be conducted uniformy throughout 25

the entire artbe apentheenflewr dvdsen ehmarpdatirva thierloagneidinedidigecion

37 per an element is wide, and the air conditioning efficiency can

be enhanced.ofNbecBoerdividimgdiixsmenrempied, dyess G@ofbwt tstapaperame

be installed easily even in a narrow ceiling, for exanple.

Furt her mdfe, il e prevahtedirelinbly,potid hiesitrofquixeatafrocan e transferred
uniformly throughout the entire area of the heat storage radiation
member. Moreover, since heat is also emitted obliquely downward

. from the flow dividing fins through the aperture of the mixer case to
the room inside by the protrusions, the radiation (emission) energy
15 can reach a wide area, the temperature distribution of air at the
room inside is further uniformed, and comfortable air conditioning
without temperature unevenness is achieved.
With the heating and cooling apparatus according to the
present invention wherein mixed air is delivered along a central part
20  of the mixer case and blown to the room inside through the heat
storage radiation member, the flow of mixed air is divided reliably
and the mixed air is made to flow in a laminar manner throughout
the entire area of the heat storage radiation member without uneven

distribution or bypass, heat can be conducted uniformly throughout

25  the entire area of the mixer case, an effective air conditioning area



5 adj ustnent case, and therefore the structure can be sinplified and
manuf acturing can be facilitated. Wth the heating and cooling
apparatus according to the present inveption, unevenness in the air
vol une and the wind velocity of adjust air to be blown out from
the air blowoff port can 10 be suppressed over the entire face of the

ai r bl oworf pagtun LAk WIRidl! bl (HY hShiflilickOnh SRS e

the guide path into the mxer case due to decreasifig alr pressure at

the per i pher gl 1ha O%id%oo AL RML et A UStakally H9 W0,

t he adj ustnent case into e M Xer case econes const
stabl e heati . | i e t o\ t he
heati ng and @%&ﬁ@ﬁ@ﬁg‘g3&?@9&%"%@%&&%@%"@?%@B@ggegiﬁﬁﬂ%ent. on
wherein a pai an air blowoff .port deor nber _.ang .a ir of an
AT suct fon BoREbaBB ReABbr SR LR owprhEo TS TaseHTRS o e
adjusted air to pass the air blowff port aor the air 20 suctj.on . por
are respeeti @éwg%ptea%ﬁaaeat%ng&gr@rsﬁrﬁst%@fst%@ ulreoﬁ@n?bﬁ Seihedhaid
rectangul ar air blowoff port or .the rec({ angular air suction port,
the vol ume of@REfadugsrSganhe farihhated ne air bl owoff port or the
air suction port can be adjusted, the ratio of the adjusted air and
circulated air in Nithnieoheahiaeanddoalingcapp eatay actosdingfta ths t he
air volune and the wind velocity of mxed air to be fed to the 38
roominsi de garseet uheenrfédnasnevensiess iarthsexy wilume hadhdw wigdand
cool i ng apparatus according to the resent invention wherein
ci rcul ated aiveloeity bé adjustddabadtabe m st frome ttherssd ilowoff hert can
m xer case through the space between the air
10  be suppressed over the entire face of the air blowoff port, the volume
of circulated air to be suctioned via the guide path into the mixer
case due to decreasing air pressure at the periphery of the guide
path while the adjusted air flows from the adjustment case into the
mixer case also becomes constant, and stable heating and cooling
15 effect can be produced.

With the heating and cooling apparatus according to the
present invention wherein a pair of an air blowoff port door member
and a pair of an air suction port door member for adjusting the
volume of the adjusted air to pass the air blowoff port or the air

20 suction port are respectively attached to edge parts of both long
sides of the rectangular air blowoff port or the rectangular air
suction port, the volume of the adjusted air to pass the air blowoff
port or the air suction port can be adjusted, the ratio of the adjusted

air and circulated air in mixing of the mixed air can be adjusted, and

25  the air volume and the wind velocity of mixed air to be fed to the



5 bl owoff port door menber and the air suction port door nenber
while the adjusted air flows fromthe adjustnent case into the m xer
case, it is unnecessary to provide a de\a/,[jt ce for feeding the
circulated air to the m xer case separ ly, and it is possible to
reduce the operating cost. 10 Wth the heating and cool i ng appar at us

according t Orécﬂﬁ ¥ &8 eah Eé‘t‘ﬁ%g@& a‘@‘@éc%JsEbﬁ hgi@d] ustment case

conprises a guiding piece for gliding the feed air to the air

bl ff f
ad) Usted ai 1 to be @gﬁl%ﬁ?aﬁ?gﬁé ﬁéeﬂéﬁg YRS sePae AERY ©
suppressed oxcr. e Antias Loge o AR eSSl anauan, Al bl akeLfon i

port. Wth t I'ng’ an cool'i ng appar at us accor
present inventi ossible to eve ccurren evenness
' the i nd 5}18@88?9 g RGeS DL PR EBE RIS T Ehe M Ence
fromthe | ust nent cas Ios ress Oununlformty
n the viha Eﬁ%‘ggﬁt S 4t e %ﬁo@% ghch PR EPEuogt feas
bIovvnfromth bl o ort e inner a
the adj ust meRtNidagRe; AR AR R A L R A anﬁ% e Shixer
| eeward side in the |ongitudinal direction, of tE ? bIo ff. posrt,
the wind pre§agectafPIPRCGRSALY JRIBEVtGe aale Bee dor fendia irgpkated
entire area in the longitudinal direction of the air_bl ovvoff port and
39 ununi f or ailx o dbesnrmr eadessepavedebianl ¥t iupesshlfeteradace Hoe
arise in suction of circulated air, the circulation effect is
enhanced, ciocpevhtnedcatr and adj ust ed air can be m xed evenly,
tenperature unevenness does not arise in air to be emtted fromthe
m xer cas@e, With the heating and cooling apparatus according to the
present invention wherein the adjustment case comprises a guiding
piece for guiding the feed air to the air blowoff port, unevenness in
the air volume and the wind velocity of adjusted air to be blown out
from the air blowoff port can be suppressed over the entire face of
15  the rectangular air blowoff port.

With the heating and cooling apparatus according to the
present invention, it is possible to prevent occurrence of unevenness
in the wind pressure and the wind velocity depending on the
distance from the inlet in the adjustment case and to suppress

20  ununiformity in the wind pressure and the wind velocity of adjusted
air to be blown from the air blowoff port. Specifically, the inner
space of the adjustment case is downsized from the windward side to
the leeward side in the longitudinal direction of the air blowoff port,

the wind pressure and the wind velocity can be uniformed over the

25  entire area in the longitudinal direction of the air blowoff port and



5 and stable air conditioning can be achieved. Wth the heating and
cool ing apparatus according to the present invention, since the air
bl owof f path doubles as the humdification space for humdifying the
feed air, it is possible to prevent the3%pparatus from being
increased in size and cost. 10 Wth the heating and cooling apparat us

according to - | .Qn, Si [ ihle_t
sufficientl yué%ﬁ@ﬁﬁ?ﬁ#g%??%%%@m }éﬁcg&ggé%l:y;# %S\f%éﬁ%set%gn(goéa 5 1rrlloft he
hum di ficatiQn. of. t . air t he ,air-.bl oym, n h,.it is
possi bl e to enirie GeiGEER Aidulat it Ml aRe Rt et enhineed.
condi tioni ng_apparatus. 15 such as fhe fan,coil. and to,enhance confort
by ext endi ngRUT ek 3ar 2 d AluSit B FaRGE ERG e BRLONOPTH O GIFeT e
SEVERAL VI EWs OF THE W N 20.FIG 1iis a_gt%rsiipecti ve view of a
heating and COSVERGESAIGOCSMAURTIEE dBHT tPRAAIIBIRATERR 4D mBRiaEase,
bottom face side thereof. FJG 2 is a_plan view of a heating and
cool i ng uhit a&% %ﬁ?@?eﬁﬁ%§%@1¢%’é¥& F%ﬂ.belzﬂ“%@leﬁ’eﬁs a plan view of a
heati ng and cool i ngv_unit of the 25 present invention wherein a part
of an upper face ofVhhrfibecheating amd copbingdpparats aseeyding & thei s a
sectional side view of an adjustnment case and a m xer case of a
heating and P&esemglnvention, sinceghesant blomadhpindh doeildes Bsithean
overal |l sectional viewviewed fromthe E S5 direction of FIG 2.
humidification space for humidifying the feed air, it is possible to
prevent the apparatus from being increased in size and cost.

10 With the heating and cooling apparatus according to the
present invention, since it is possible to sufficiently secure the
vaporization and absorption distance in the humidification of the
feed air, by the air-blowing path, it is possible to enhance a
saturation effect even in the compact air conditioning apparatus

15 such as the fan coil and to enhance comfort by extending the

temperature control range.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE
DRAWINGS
20 FIG. 1 1s a perspective view of a heating and cooling unit of
the present invention viewed from the bottom face side thereof.
FIG. 2 is a plan view of a heating and cooling unit of the
present invention.
FIG. 3 is a plan view of a heating and cooling unit of the

25 present invention wherein a part of an upper face of a mixer case



FIG 6 is a sectional view for illustrating a main part of a
variation of a heat storage radiation flow divider of Enbodi nment 1 of
the present invention. FIG 7 is a sectignal view of a main part of
an adjustment 10 case and a m xer case 4H ewed fromthe F direction
of FIG 4. FIG 8 is a perspective view of a heating and cooling unit

of the pr esagéréoﬁ\{ggh' %Qvé{@er ein a part of an upper face of an
adj ustnent case théreof 1s cut away. FIG 9 is a sectional view of a

main part of a heaFL([ﬂ%L;%%gl Isér&égﬁgf L1 %{é’v& O?En%%%it%%t (,Zast%f %lmga

present invention." Fl a sectional 'view of “a raln par
neat st or age, Ladablon hONSCLYLIRC Rl ETORY AR, Fy Lot REERSR
{1 ow di vi der. of " EnBbAr ASRIAS CYPERRGeF PGHAT MHE™ JAN<EcEen BF B G 10.
| nduct  orb eSSt FEGndt i oni ng. apparatus. according fo o
Enbodi ment 4 of the_present inventjon in a _ceiling 25 wherein a part
of an upper face tH&be§fisia seehionahylewdar Vileaeating mmainmartaicve.
FIG 13 is a perspective view of the induction em ssion_air
condi t i oni ngvapiien of adeeal sioxgeeaagibbannideow diveden pblipnbediment 1 of
invention viewed froma roominside side thereof. 5 FIG 14 is a
brief explandhemresertvinyénbnati ng an exanpl e of
FIG. 7 is a sectional view of a main part of an adjustment

10 case and a mixer case viewed from the F direction of FIG. 4.

FIG. 8 is a perspective view of a heating and cooling unit of
the present invention wherein a part of an upper face of an
adjustment case thereof is cut away.

FIG. 9 1s a sectional view of a main part of a heating and

15  cooling unit of Embodiment 2 of the present invention.

FIG. 10 is a sectional view of a main part of a heat storage
radiation flow divider of Embodiment 3 of the present invention
wherein a part thereof is omitted.

FIG. 11 is a sectional view of a main part of a mixer case and

20 a heat storage radiation flow divider of Embodiment 3 viewed from
the J direction of FIG. 10.

FIG. 12 is a perspective view illustrating the case of

installing an induction emission air conditioning apparatus

according to Embodiment 4 of the present invention in a ceiling

25  wherein a part of an upper face thereof is cut away, and viewed from



usage of the induction em ssion air conditioning apparatus according
to Enbodi nent 4 of the present invention. FIG 15 is a plan view of a
heating and cooling unit of the induction em ssion air conditioning
apparatus according to 10 Enbodi nent 4 ¢l t he present invention. FIG
16 is a plan view of a heating and cooling unit in the induction

em ssion air é)ggi 5' oni ng apparatus according to Enbodinent 4 of the

. t}? owh. . .
present invention erein a part of an upper face of a m xer case of

a heating and cool{ it u . . i S: L4 .
2 do vi ew of an ad Ng fare 4 ReEtiedIRY vighh of Wi abhyetich SRy
cooling unit in,the .induction em ssign air conditiaoni arat us
accor ding t oCERBHTHES AUP B or rostang to Buorime Tt & Tg Brgsett
sectional view of .a whol e .vi ened from.th;:—'q E..=20.direction of FIG 15.
FIG 10 is alREifionanovedrpt & 190 ipadeids thethOpart of an
adj ust nrent case an m xer case viewed fromthe_ F direction of FILG
17. FIG 20 is a pg‘lérpééﬁ%%m T 2B Akt ViRyY alustisdtns gruexampie of
25 the induction enission air conditioning apparatus according to 42
Enbodi nent 4usage e thedndrctionemisgangiscondiizopng appagatuppeeording
face of an adjustnent case of a heating and cooling unit is cut away.
FIG 21 is atbBmbodimentidof the psesent myentiexanpl e of attachnment
and detachnent of a lighting systemof the heating and 5 cooling
unit, in the inducFl6n Iénisssipdanaiiewcahailtdadmggnappardatgsnit of the
induction emission air conditioning apparatus according to

10  Embodiment 4 of the present invention.

FIG. 16 is a plan view of a heating and cooling unit in the
induction emission air conditioning apparatus according to
Embodiment 4 of the present invention wherein a part of an upper
face of a mixer case of a heating and cooling unit 1s cut away.

15 FIG. 17 is a sectional side view of an adjustment case and a
mixer case of a heating and cooling unit in the induction emission air
conditioning apparatus according to Embodiment 4 of the present
invention.

FIG. 18 is a sectional view of a whole viewed from the E

20 direction of FIG. 15.

FIG. 19 is a sectional view for illustrating a main part of an
adjustment case and a mixer case viewed from the F direction of FIG.
17.

FIG. 20 is a perspective view of a heating and cooling unit in

25  the induction emission air conditioning apparatus according to



according to Enbodi nent 4 of the present invention. FIG 22 is a
bottom view of the induction em ssion air conditioning apparatus
according to Enbodi nent 4 of the present invention wherein a
lighting systemis detached, and viewed 42om 10 the room i nsi de
side. FIG 23 is a perspective view of an induction em ssion air

condi tioning arnatus accpr.ding to Enbodinent 6 of. the present )
Cnventi on vi EABHORIBRPL 4 b RYPRRNC Fitentan vhereinra pact o D/ RBREbS
an induction_enmssion air 15 conditjoning. apparatus. according to
Enbodi ment 7 68§ ﬁgaﬁr@wmq%@ﬁq e BPoS B AP it Bt apiee

25 is a perspective_view of an_ induction em ssion air condgl ni ng
appar at us accor di ngIGb Hnodi 81éed¢1€%é11p$té§@mg anmpredlPghOhher ei n
a part of an upper face of a casing is cut_away, 20 and_viewed from
t he above. FeGadtgnestansbdeprdiment wfaighting syeteen odtherienting aaid
condi tioni ng apparatus according to Enbodi nent 8 of the present
i nvent i onbvi esedngromtain déhenindsiction &EnGssign dis mnktiopecg iapg anadws of
an induction enmi ssion air 25 conditioning apparatus according to
Enbodi nent 9 actordiegpreeEemnbodidnenthderft tihenp védeerdi imvenpant. of an upper
face of a casing is cut away, and viewed fromthe above. FIG 28 is
a perspective vi ewkif5. &R indhettten eiwvs st ohe ahductiondmieionqir
apparatus according to Embodi nent 10 of the present 5 invention
wherein a parbnditigfinpBpharaces atcdrdiag tidEhsbsdiim @y, of the present
invention wherein a lighting system is detached, and viewed from
10  the room inside side.

FIG. 23 is a perspective view of an induction emission air
conditioning apparatus according to Embodiment 6 of the present
invention viewed from a room inside.

FIG. 24 is a perspective view of an induction emission air

15 conditioning apparatus according to Embodiment7 of the present
invention viewed from a room inside.

FIG. 25 1s a perspective view of an induction emission air
conditioning apparatus according to Embodiment 8 of the present
invention wherein a part of an upper face of a casing is cut away,

20 and viewed from the above.

FIG. 26 is a perspective view of an induction emission air
conditioning apparatus according to Embodiment 8 of the present
invention viewed from a room inside.

FIG. 27 is a perspective view of an induction emission air

25  conditioning apparatus according to Embodiment 9 of the present



and viewed fromthe above. DETAILED DESCRI PTI ON A description will be
specifically given below of a case that a 10 heating and cooling
unit according to the present invention is a so-called pneunatic
radi ation lamnar flow unit of the heat i41$g and cooling apparatus as
an exanple, with reference to the drawi ngs. The heating and cooling

it (th . i at . . . . .
32: | g\g. :jt IOt Ee ro:l)%ni ns‘@?%ggk@%ﬁg;%%ﬁé{%n%? %g?ﬁg%%ifgunggpﬁatydre
and hum di tyaﬁ& \%va%%ltﬁ nf'tﬁei(qf %%‘é air) supplied froman air

condi ti oni ng apparatus (not ustfrated) so as to supply the air to
t he room i nsi de. n]gﬁgbggi.rrent 1 FItG 1l.is ﬁ %emeccti ve vi ew of.a
heating and cool i nFt 11 P ST IFThe %Jreé% & e Uh SHHEREE fHom
the bottom face,side thereof, and FI.G [ L an vi t he

hoat tng. and CORUTHT RS Sb ARGt ecordtinto Bttt Bhel HadeRagenha
cooling unit. 1 of .the present i nve?ti on conpri Sf:s: a.hood (box
member) 13: HAVORHiomR (HRAECIBA BT Of g1 UPRERLYGHAL &iGASER®B s CPb RS r
fromthe air caonditioning apparatus 25 and adjusting the flow of the
ai r - condi t i odBd \apwedafr@r@tﬁﬁ@w@se 16 44 for mixing
air-conditioned air delivered fromthe adjustnent case 11 wth

circulated air fromthe roominside and delivering the air to the
roominside. FIG 3 is a plan view of the heating and cooling unit 1

of the 5 present invention wheBARLEIpAESOR Per face of the
m xer case 16 thereof is cut away, FIG 4 is a sectional side view
of the A description will be specifically given below of a case that a
10  heating and cooling unit according to the present invention is a
so-called pneumatic radiation laminar flow unit of the heating and
cooling apparatus as an examplle, with reference to the drawings.
The heating and cooling unit (the pneumatic radiation
laminar flow unit) is buried in a ceiling at the room inside, for
15  example, and adjusts temperature and humidity of adjusted air
(feed air) supplied from an air conditioning apparatus (not
illustrated) so as to supply the air to the room inside.
(Embodiment 1)
FIG. 1 is a perspective view of a heating and cooling unit 1 of
20 the present invention viewed from the bottom face side thereof, and
FIG. 2 is a plan view of the heating and cooling unit 1 of the present
invention. The heating and cooling unit 1 of the present invention
comprises: a hood (box member) 13; an adjustment case 11 for
receiving air-conditioned air from the air conditioning apparatus

25  and adjusting the flow of the air-conditioned air; and a mixer case 16



adj ustnent case 11 and the m xer case 16 of the heating and cooling
unit 1 of the present invention, FIG 5 is an overall sectional view
viewed fromthe E direction of FIG 2, and FIG 7 is a sectional view
10 of a main part of the adjustnent casé41 and the ni xer case 16
viewed fromthe F direction of FIG 4. The hood 13 of the heating and

Coom 1 nst de. G Sstribaf EaRiod i & AGHybRe bR IHT L B aliedsetl
hel d inside {éﬁﬁ%gﬁ%ﬁla ‘r?;l &ﬁ‘ fr-gﬂf tﬂg 9‘:38;1:{3 1h&idd Jﬁ@ﬁgﬁﬁ%&%%g{lgrair t? the

paral |l el epip X menber  having a ["ower opening part one face
thereof. The_hood 13;is buried in the ceiling Cin a manner such
that the oner?%emr‘?’éc\}ﬁ‘ng the |ower opening part 14 faces the room

inside S so as to a flat face 2 ith the ceiling,.C,_an
rectangul ar ins pec%?gz]sdﬁr% pi@‘}h\vil%w oﬁedﬁaaaa&g G C@ﬁhn’fp’alfl]?&of of tae
other face opposed to the one face. Thé jnspectio ort 19A.
penet r at £ t RECHREYI VS TIPSR BaTt ﬁ!é AEOFPR S’ ?%Cﬁi’eoém% fijger case
thereof, and_a cover is provided _so as to be, openahl e and | osabl e.
Moreover, a ABdiwirgef ¥ cwhapess i phasp sephonn e&laaé»ﬂ@w czfsﬁteo t he
one face of the hood 13 at a position opposed to the inspection 45
port 19A so adjustrpentieaseRdmnrd thnanixerpertd of ofdhel hagtangand cooling
attached at a position close to one end side of the hood 13 in the
vicinity of wmet lnspdet presendrinveddicy BEGt b is eanveerdlhsedtacealiiiew
the ceiling C. The hood 13 of the heating and cooling unit 1 of the
5 present i nvéawedrfromvilog Fsdiectiont sfUET1Gr &, canl BEGedsislay sectsdoah] ewbw
even in a narrow ceiling.

10 of a main part of the adjustment case 11 and the mixer case 16

viewed from the F direction of FIG. 4.

The hood 13 of the heating and cooling unit 1 of the present
invention is buried in a ceiling C at room inside S, and the
adjustment case 11 and the mixer case 16 are held inside the hood

15  13.

The hood 13 is a flat rectangular parallelepiped box member
having a lower opening part 14 at one face thereof. The hood 13 is
buried in the ceiling C in a manner such that the one face having the
lower opening part 14 faces the room inside S so as to form a flat face

20  with the ceiling C, and a rectangular inspection port 19A is provided
at one endvpart of the other face opposed to the one face. The
inspection port 19A penetrates the hood 13 from the inside thereof to
the outside thereof, and a cover is provided so as to be openable and

closable. Moreover, a rectangular inspection panel 17A is attached

25  to the one face of the hood 13 at a position opposed to the inspection



Mor eover, the adjustnent case 11 is attached to the other face of
the hood 13, the m xer case 16 is |ocated bel ow the adjustnent case
11 so as to be opposed to the adjustnent case 11, 10 and the

adj ust ment case 11 and the nixer case 16%re surrounded by a side
wal | of the hood 13. It is to be noted that a circulated air path 15

for deliveri [of a ir 00 _NSJ r h | .qwer
openi ng partﬂ%ﬁt %%ﬁ;ﬂ Og%:g %%Eactl%‘laﬁ&ﬁ%‘ig'ch%ﬁ%%sg)gcﬁgscé)i{%%ldﬁﬁa@er, IS
formed betweep the ;adj ustment case 11 and _m xef case nd.t he
st de of 1 nelsEcY A HeR e Aok b B Bfle,FPRG B I8 he
communi cat i vel on ted with.the ro insid ci rcul.at air).s
Chat ol r oul AT iSO TaRerticunpert DAY ¢S EndStira digat 1o the,
15, and circulated aif, i S suctio i,ntg.the guide.path.K._via.the
circul at ed afselllws& ﬁ?-15”fhf2§wﬁﬁef%a?ggﬁrl?eﬁﬂtua%sﬂéﬁfqo BB RNEE: OfFhe,
inlet 18 for receiving air-conditioned air fromthge air_condi thoai ng
appar at u® aPrefRtcnveadoR having such a sbrastigesan besgstivomnsiale
fromthe air inlet 18 and ad{‘usti ng the flow, such as the w nd

di rection, tREEMIAR NAEFQOEIaY18€-the air volune, of air-conditioned
air; and an air blowoff 25 port 12A for blow ng adjusted air, the

fl ow of which is alersowdratheiedjudtendmot dese ddse agphachad By thetatdwed
fromthe adjustnent case 11. The air blowoff port 12A has a

rect angul ar $hapef timel hioedf 103, nidet mtixet besé ders lstatedbeldve thel der case

part 11B, and the adjustment case 11 is constructed to narrow toward
the air bl oweilfuponbni24se 3 1Theasito benbebosdl]l basha acylisindentabsshdpe

and is provided to penetrate the other face of the hood 13 fromthe

i nsi de th@reahd thd B8justment case 11 and the mixer case 16 are surrounded by
a side wall of the hood 13. Tt is to be noted that a circulated air
path 15 for delivering circulated air at the room inside S from the
lower opening part 14 to a guide path K, which will be described
later, 1s formed between the adjustment case 11 and mixer case 16

15  and the inside of the hood 13. That is, the circulated air path 15 is
communicatively connected with the room inside (circulated air) so
that circulated air can always enter or exit the circulated air path 15,
and circulatéd air is suctioned into the guide path K via the
circulated air path 15.

20 The adjustment case 11 comprises’ an air inlet 18 for
recelving air-conditioned air from the air conditioning apparatus; a
holder case part 11B for holding air-conditioned air from the air inlet
18 and adjusting the flow, such as the wind direction, the wind

velocity or the air volume, of air-conditioned air; and an air blowoff

25  port 12A for blowing adjusted air, the flow of which is adjusted at



outside thereof in the vicinity of the inspection port 19A of the
hood 13. Wth the above structure, maintenance on the heating and 10
cooling unit 1 can be carried out easily fromthe inspection panel
17A without detaching the entire heati and cooling unit 1 fromthe
ceiling C or provi ding an inspection port at the ceiling C

separately. hgﬁﬁgf caSh > Dart tl{i?éaddtv&ﬂda}”roﬁ 8k éc?glgﬁﬁie‘ffttdﬁ‘s%t 1gase

11 is posi tl one acen I nspecti on port constructi on,

15 nai nt enan aggdﬁg%‘céﬁg)%rgﬁza fan ady&&@ggﬁgg Sflabl 12 8l FAMhBE Bt

17A a;LdC?RS'h ect i on pori 1947 and sal siacto E;%ff{ i
lr;aﬁl! ;égd{ ] tltl Ejafgrbgémﬂggéh 'g}h@p‘gf ﬁé‘%@@&i@% %%%%gn s Snﬁ%é “case
i nspection p tﬁ’ﬂé %chgaz%‘ﬁ &r&l\gbweggh OV(IJ 'ﬂ? tﬁ?&%}‘er case
"ol et 18, %S"Q”?Sbﬁ% é“wé%égﬂaﬁel%afa A sAtiE e 25l ST e

ext ended al ong the | ongitudi nal on _of

t d 13.
plurality of rewatraigatlhe sthept: w@éte};e pod 13 rpm&ﬂegl@i‘saﬁ%%ﬁ%eof to the

air-conditioned air fromthe air inlet 18 to the air bl owoff 12A
47 and an i noltisiied theeeod ipdhspristritroldheuasmesiion powtokds @%&@s@@%

unevenness of the air volume and the wind velocity of adjusted air to
be bl own fromid.he air bl owoff port 12A are provided inside the hol der
case part 11B. 5 FIG 8 is a perspective view of the heating and

;:gglel 2}9 ;JRIe t 1 of Whth thesboveistyectiren mhertenaneepar thetheating pad

10 cooling unit 1 can be carried out easily from the inspection panel 17A
without detaching the entire heating and cooling unit 1 from the
ceiling C or providing an inspection port at the ceiling C separately.
Moreover, since the air inlet 18 of the adjustment case 11 is
positioned adjacent to the inspection port 19A, construction,

15 maintenance and the like of a fan duct (omitted in the drawings) of
air-conditioned air can be carried out using the inspection panel 17A
and the inspection port 19A, and satisfactory workability is realized.
Tt is to be noted that the present invention is not limited to this and
may be constructed without providing the inspection panel 17A and

20  the inspection port 19A.

| The holder case part 11B is connected with an edge at the
lower side of the air inlet 18, has a taper shape narrowing downward,
and is a box member extended along the longitudinal direction of the

hood 13. A plurality of small wall strip parts 7, 7, ... 7 for guiding

95  air-conditioned air from the air inlet 18 to the air blowoff port 12A



adj ust mrent case 11 thereof is cut away. The hol der case part 11B
conprises two opposed inclined walls 7B, 7B, which are inclined in a

symmetric fashion, and the small wall strip parts 7, 7, ... 7 are 10
provi ded to protrude fromthe inside of 4the respective inclined walls
7B, 7B. The small wall strip parts 7, 7, ... 7 have a rectangul ar

h q . : : .
Tn 5 manner SO0t ARETER BlaR et btk O WL B YRbb e neca
L e b GhnEh O e HIER R eS8 b 2008t At o
i nl et co

oUi ded t owar HSDHEWE FOB BB BORTORIRITTIA BFFERErHIFS R gRRogRE
small wall strip parts. 7, 7,... 7- in the protrusion direction and

t he di mensi oﬁa%%)a?th}lBher eof in a 20 direction crossing the

protrusion direction can be freely changed, thqugh.it is_preferable
to set aivertical Etgs$ 1§eﬁ:pB§$PQﬁ¥1Y%§l%%ﬁﬂflti’l qgatlggranﬁd E@&ﬂ%gﬂmtl
... 7 to be 10 - 30 % of the maxi mumcross section in the direction
of the short ef the geestnt Hevenljiostwhercinaz @art of wmi wpper faecafithet he

wi nd direction cannot be adjusted when the height of 25 the snall

wal | strip padjsstipei} case 11 thereobid owt awsst.e Bhe lrdddi cheagarad 1B
air fromthe air inlet 18 cannot reach the | eeward part of the small
wal | strip paotsprisesitwo.oppbsad inetinedt wdllsy718 héBbethdchotrd imdireed ows
of FIG 4 and a part where air does not flow is generated

interm ttentlsymimetacthshebein@ehetdmealiordlldetid pastalyr ows. dnaed he
bold full-line 5 arrows when the height is too high. It is to be

SIO'; ggt ;[ gg@t g@ggvgdeérgieirzcg %)ggt@ﬂeﬂﬂ@rﬂl RhEliGside bhehé aéspddievarinclined walls
7B, 7B. The small wall strip parts 7, 7, ... 7 have a rectangular
shape and are juxtaposed at an interval at the inclined walls 7B, 7B
in a manner such that the longitudinal direction thereof is oriented
to the vertical direction. When air-conditioned air from the air

15 inlet 18 collides with the small wall strip parts 7, 7, ... 7, the wind
direction thereof is changed and the air-conditioned air can be
guided toward the air blowoff port 12A.

The dimension (height) of the small wall strip parts 7, 7, ... 7
in the protrusion direction and the dimension (width) thereof in a

20 direction crossing the protrusion direction can be freely changed,
though it is preferable to set a vertical cross section of the small wall
strip parts 7, 7, ... 7 to be 10 — 30 % of the maximum cross section in
the direction of the shorter side of the adjustment case 11. Thisis

because the wind direction cannot be adjusted when the height of

25  the small wall strip parts 7, 7, ... 7 is too low, while air-conditioned



by the small wall strip parts 7, 7, ... 7 regardless of the height.
That is to say, in the heating and cooling unit 1 of Enbodinment 1 of
the present invention, a rectifier structure G 10 conposed of the
inner face of the inclined walls 7B, 7B%hd the small wall strip
parts 7, 7, ... 7 is provided at the adjustnent case 11.

Air-condi tiongdpabl +RBIGH iETHElS chABOHRELCH FREIEEG 22 pd Y GihkBsin$il]
f i
g_w ded by tEe rectifirer stlructure or nore spemﬁcaq y, the wn
irecti t J: t N i
S ect! on LNREaPLuld cpBded, L2 YeCAR KRR Pichsh oL ansgs o
tri t Ty a1 t hat_.t ir- if- )
Py PR SREG B an e R ek e R R PSP i ittencly
i rect fon”of T8 AcHARs GE i olq fleT 1150 oFraveuTt Heg adaliihe; o
I ted to b d to.t .ajr bl ff C12A00 h
that he i SEEHEES FrBMCHe HEMIBGGF PiBbr ¢ 1t 120 Geduaian Geridibes
Blate 11a i slatsensarensne FHol tiaicalodhiarend tiaecian toibesg imed
such that the distance fromthe air 25 blowff port 12A js _the

| argest in thy thecsmiadl wetll strap aiarts i, &t . 167 segrbesgpidhaigght.
decreases with increase in the distance fromthe air inlet 18.

Accordingly, it isThedsslibesayy ipridneeneatingundncelivg unitunpformty in
the air pressure between an area near to the air inlet 18 and an
area far frofmbedanenitrl ef th8 piras¢meirmadrdeon casecifier SradBuznd t o
suppress unevenness of the air volunme and the wind velocity of
adj ust ed1@i r compssedl efwhd fromet freceadftthel mwdfrfebordllsl?B, 7B and the small
wall strip parts 7, 7, ... 7 is provided at the adjustment case 11.
Air-conditioned air which enters the unit from the air inlet 18 is
guided by the rectifier structure G, or more specifically, the wind
direction thereof is changed to vertically downward by resistance of
15  the inner face of the inclined walls 7B, 7B and the small wall strip
parts 7, 7, ... 7, so that the air-conditioned air flows toward the air
blowoff port 12A.
The inclined plate 11a has a rectangular plate shape which is
extended along the longitudinal direction of the holder case part 11B.
20 The inclined plate 11a is located to be opposed to the air blowoff port
12A in a manner such that the distance from the air blowoff port
12A gradually changes along the longitudinal direction. More
specifically, the inclined plate 11a is attached to be inclined

downward, that is, in a manner such that the distance from the air

25  blowoff port 12A is the largest in the vicinity of the air inlet 18 and



A partition plate 7a for guiding air-conditioned air fromthe air
inlet 18 in the longitudinal direction of the adjustnent case 11 is
provided directly below the air inlet 18 The partition plate 7a is
10 |l ocated to be opposed to the air inl éhd 18, and a clearance Mis
provi ded between the partition plate 7a and the inclined walls 7B,

/B.  Accordi ”gké(dugﬁﬁtde%e?isés' %ﬂﬂgﬁﬁi:l%%g i3 Eh%}ﬁ?éﬂahr&.@ bfa the air jnlet

condi ti oni ngapparatus enters t unit fTromthe air inlet 18 collides
with the partiti a; B i i i3 changed to
15 the | ongi ﬁgdi %g(ic%ﬁilg@g’i’ %tn{%ﬁo%%ﬁg%a% Eg?ﬁ%@?o@%@%{? 0znd only a
part flows through the clgarance Mtoward the air_blo A
" s to be HArBHTIRM ettt BUoREC TR TSIy s BRor e FPrb O EBE fe
exanpl e expl ai.n j n_Enbodi ne of the prese i.nvant jon, wherein.
The acl ust e IS abAnd e raa dan utmsiitoaf EREEd SuBe it hoDie G
shape) narrow tqward the air bl owoff rt 12A having a, .\ de upper
part and B 1 HiLRHBBC GUEFDREAE SRHEVRe T i 306 v OB E it i SEaEE
has a flat box_shape, is attached in_the ood 13 so.as tQ be
det achabl e an@lawkpef §d$u8t§dn@ﬁrﬁ0i%biﬁﬁl f?tem t%éﬂ%bﬁvmgfgtp%‘tt&r?a“ge
radiation flow divider (heat storage radjation 25 nenber) 2, which
wi Il be described Papertition platadirethr andiagasvaonsbtiopggiairdpromophe
covering the nmounting part 16B. The cover part 16A and the nounting
part 16B areafivimkd i$imnhedoegitadedahdirestiommabtiwadjusignpat cassBlies
a flat rectangul ar parallel epi ped box nenber having an opening at
one face thenpeofiddd thectbpbelsy dhe aibifle Heat Theqragetioadilate da is
flow divider 2 for obtaining | ow heat or high heat fromm xed air and
radi at i ngoheabcdtedetrsibe g posedtondiedeir inlet 18, and a clearance M is
provided between the partition plate 7a and the inclined walls 7B,
7B. Accordingly, most of air-conditioned air from the air
conditioning apparatus enters the unit from the air inlet 18 collides
with the partition plate 7a, the wind direction thereof is changed to
15 the longitudinal direction of the adjustment case 11, and only a part
flows through the clearance M toward the air blowoff port 12A.

Tt is to be noted that the present invention is not limited to
the example explained in Embodiment 1 of the present invention
wherein the adjustment case 11 has a funnel-shaped cross section

20 (or taper shape) narrowing toward the air blowoff port 12A having a
wide upper part and a thinned lower part as described above.

The mixer case 16 has a flat box shape, is attached in the
hood 13 so as to be detachable and comprises: a mounting part 16B

where a heat storage radiation flow divider (heat storage radiation

925 member) 2, which will be described later, is attached; and a cover



is attached to the inner side of the other face (aperture face) 163
at the |lower side opposed to the one face of the nounting part 16B
so as to be thermally conducted with the nounting part 16B. 10
Accordi ngly, heat stored in the heat st&oage radi ation flow divider 2
is transferred to the nmounting part 16B and the cover part 16A, and

radi ati on heﬁ Fnt( geg Reat vk Aﬁ o0 %?@ﬁﬁtlﬁ Lpagkpa "lﬁlﬁgcﬁ'&&t ﬁB?ﬁlGA

point with h i Cl ency carry radl ation coo
radi ati on heatl to the.roo 0 I ge
15 2 ati onapfigdemageS Bt QZ%E’%f%iQ%%smm%%@iﬁég a#?a Eﬁfe “the
cover part 16A. over | ur rtures 9
bl owi ng the mi xed EfermPB Bﬁfé:{hg gfﬂ% If?&t?j]égg araP%f%}#%\‘?
t he ot her ce 163 .of .the nounti.n art 16B, Th er.t
9 are |ong 280?%641%%’1%% BB AT R R e o 6o LTS @EJ@& ‘ﬂmj%aﬂe
16B) from inside thereof .to th her e M xed air in
the mixerd E@ h%afpa@-‘gf@getn@éhﬁ@ap @Wrtiﬂgyég%é fg% abgg g raat o8
and the apertures , . and is supplied to the rogmi nside.
The present mt(fﬁonsnnes@dmmﬂmhr@%l&tmg&@@MP@B@ %aﬁ h%lmﬂﬁlSlde
Enbodi nent 1 25 of the present invention wherein t ggrt urqé
9 are | ofgabihchiedl wsthamneheidepef the ethe fage aper VbR at
shape such as a round shape or a rectangul ar shape. Nbreover t he
ar r angenent , thadoweurshée oppotéd tbitke afe fave afifdrt moemttng part 168 saps
be changed as occasion rises. 51t is to be noted that it is
pref erabl e t 6o $etthdrensldy abndnuesed atith thef mdumtnhg pararléd.of t he
apertures 9, 9, ... 9 to the whole area of the
10  Accordingly, heat stored in the heat storage radiation flow divider 2
is transferred to the mounting part 16B and the cover part 16A, and
radiation heat (low heat or high heat) can reach a long-distance
point with high efficiency by carrying out radiation cooling or
radiation heating to the room inside S not only by the heat storage
15 radiation flow divider 2 but also by the mounting part 16B and the
cover part 16A.

Moreover, a plurality of apertures 9, 9, ... 9 for blowing the
mixed air to the outside (room inside S) are provided at the other
face 163 of the mounting part 16B. The apertures 9, 9, ... 9 are long

20 holes which penetrate the mixer case 16 (mounting part 16B) from
the inside thereof to the outside thereof. Mixed air in the mixer
case 16 passes the heat storage radiation flow divider 2 and the
apertures 9, 9, ... 9, and is supplied to the room inside. The present

invention is not limited to the example explained in Embodiment 1

25  of the present invention wherein the apertures 9, 9, ... 9 are long



ot her face 163 of the m xer case 16 (nounting part 16B) equal to or

| arger than 30 %in order to maximze the radiation heating action of
the heat storage radiation flow divider 2 and the m xer case 16 to
the 10 roominside S and the heat transf®¥ action by m xed air

em ssion fromthe m xer case 16, though the present invention is not

Limted . 4 ati Do
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8 have a rectARBOPERr Sheddke b e AriEurFion: Yor - m pronaariRrdndiin

m xed air, and tr.ansf.er heat to the nounting part 16B, the cover

part | 6A and °CH&S@MN 4 PET-cal heat 20 storage pipes 99, 99, ... 99. The
elliptical heat storage gi pes 39 99 ave an
e e

)y . .- 299 | 1,i ptical .
| ongi t udi®al secti &hlS &h tihadhbds pyefer ‘?’lﬁ‘érsegﬁgﬁ tPE%i[ aygppratio
maj or axis direction of the ellipse is oriented to_the vertical
direction. A®E&haiwhple araacetithe aperteres Bi Ser- doctherwhoin aygaofithe
heat storage radiation flow divider 2 smoothly with a 25 Sow
pressure | osothap fachd6Redithermixeecape abdengunting paig 16 B) panel &p or
for exanple, alum num copper, mica, titanium Carbolite or the |ike
havi ng hi gh lahgemehar80dhdni mider tanakighze hbe madiziipsdicdting aahpn of
are juxtaposed to be opposed to each other at a proper interval in
the 5 directithe lnfattdtersperndiatsoddlof dihelardanidndhepanket 68se Theto the
elliptical heat storage pipes 99, 99, ... 99 are installed so as to

10 room inside S and the heat transfer action by mixed air emission
from the mixer case 16, though the present invention is not limited
to this.

The heat storage radiation flow divider 2 comprises: a
plurality of heat transfer plate(flow dividing fin)s 8, 8, ... 8; and a

15  plurality of elliptical heat storage pipes 99, 99, ... 99 for storing low
heat or high heat transferred from the heat transfer plates 8, 8, ... 8.
The heat transfer plates 8, 8, ... 8 have a rectangular shape, obtain
low heat or high heat from the mixed air, and transfer heat to the
mounting part 16B, the cover part 16A and the elliptical heat

20 storage pipes 99, 99, ... 99. The elliptical heat storage pipes 99, 99,
... 99 have an elliptical longitudinal section, and are attached in a
manner such that the major axis direction of the ellipse is oriented
to the vertical direction. Accordingly, mixed air in the mixer case

16 can pass the heat storage radiation flow divider 2 smoothly with a

25  low pressure loss.



penetrate the heat transfer plates 8 8, ... 8 in the juxtaposition
direction of the heat transfer plates 8, 8, ... 8. It is to be noted
that the elliptical heat storage pipes §9, 99, ... 99 are nmde of

copper, 10 mca, titanium Carbolite or

al ong the
t he heat
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the draft_to be given,t,0 the user. of he room.i nsid . isto
be noted ? hatl¥efdiq5t g€ ?Sgﬁ§§?ﬁ$]§ﬁ ‘?fstt.hr?o’?qu e8P AL 1%]13’19 | e

expl ai ned in

el liptical

edirtral hgat pigrageapinaygdy, 99, 99

he present enbodi nent wherein plurality .of
E 33@@%‘?’@\’9?@@@,502%3 5Md one

long elliptical heat storage pipe 99 may be folded to have a 53
meanderi ng shbepeiratsr dwbeat trenslerigletest, Beat Ssiobhgsupigrasigon

99, ... 99 may have not an elliptical cross section but a circular

Cross secti

redvboie of the hdag twangteupktes & e .ol $.i plt tato hearoted that

storage pipes 99, 599,... 99 is not limted to the above

descri ption. tEe@lliftical heasetbiropapipee®df 60, il 199saraniade af seppepart
of a variation of a heat
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mica, titanium, Carbolite or the like and are juxtaposed along the
longitudinal direction of the heat transfer plates 8, and the heat
storage radiation flow divider 2 has a flat rectangular parallelepiped
shape as a whole, similar to the inner shape of the mounting part
16B.

With such a structure, the wind velocity of mixed air in the
mixer case 16 to pass the heat storage radiation flow divider 2 is
decreased by the heat transfer plates 8, 8, ... 8, the flow of the mixed
air is divided into a plurality of layers and the mixed air is supplied
to the room inside S in a so-called multi-layer flow manner, and
therefore it is possible to suppress the draft to be given to the user of
the room inside S.

Tt is to be noted that the present invention is not limited to
the example explained in the present embodiment wherein a
plurality of elliptical heat storage pipes 99, 99, ... 99 are provided,

and one long elliptical heat storage pipe 99 may be folded to have a



storage radiation flow divider 2 of Enbodinent 1 of the present
invention. A heat storage nenber T for obtaining heat of the m xed

air via the elliptical heat storage pi pgg 99, 99, ... 99 and 10
storing the heat is filled in the elliptiical heat storage pipes 99,
99, ... 99. The heat storage nenber T needs only to be nmade of

meterial - whihGRaiies ShapBealVBAth il HRBRINBHcal Head SBRGPBIIELOO]

time, and nmay be in a liquid state or a solid state. Moreover,

shape, the nggber ggt g hieH 3 < L4l tLAnghLer,
plates 8, 8, ... 89an§y%ée age?%tf{rgglﬁg{lg%,&fo.s.é%gcgr%g seta(irln A ranner
such t hat th§ec‘£§dr90ity of m xed air before passing the heat storage
radiation flow divider 2 is decreased to be equal to or |ower than

hal f of the vel oci of mxed air after.passi:ng.t heat, stora
adi aton 11 ow di WiREROuE gB% Selefi b BRSOt ke 18 99,
than 20 % to,30 %.,.i.n order .to,ensure.an opti mum.functd £ flow
di vi si on,” di ousi R is il F et St RRoh e a 55, s ai
to the roominside S t ot her hand, .the cover part. 16A.i
provided to %?Rr}éqnﬁelh@e%oig%r Qg%%ﬂ"a e %Hﬁﬁ’ﬂ:‘ig Oééf‘fgrfé Oé’tétﬁz‘e@ﬁper
side. The cover part _.25 16A has, a,shape to be obtained by folding an
outer edge oftoarggppetiation Bowtdivigar 2 iémh%il%ﬁfet b égﬁé&eﬁﬁﬁﬁl ar
plate material having a _size substantiall % equal to the heat storage
radi ation f|BWeliteder foheatisipraaedmerabex et efainmngheat of the
Accordingly, a space surrounded by the inner face of the cover part
16A and t he heaedmistweadde elligitzaldest dardgeipdpes 29 9% or.Hand t he
m xer case 16. In the space, adjusted air fromthe adjustnent case
11 and ci® cubtdedg the heat is filled in the elliptical heat storage pipes 99, 99, ...
99. The heat storage member T needs only to be made of material
which can store heat and release heat for a long period of time, and
may be in a liquid state or a solid state.
Moreover, the shape, the number, the pitch and the like of
15 the heat transfer plates 8, 8, ... 8 and the apertures 9, 9, ... 9 are set
in a manner such that the velocity of mixed air before passing the
heat storage radiation flow divider 2 is decreased to be equal to or
lower than half of the velocity of mixed air after passing the heat
storage radiation flow divider 2, or more preferably equal to or lower
20 than 20 % to 30 %, in order to ensure an optimum function of flow
division, diffusion, heat transfer action and the like of mixed air to
the room inside S.
On the other hand, the cover part 16A is provided to cover the
one face of the mounting part 16B at the upper side. The cover part

25  16A has a shape to be obtained by folding an outer edge of an upper



air fromthe circulated air path 15 are m xed by a nethod, which wll
be described | ater, and becone m xed air. Moreover, in the cover part
16A, an induction port (air 10 suction port) 162 for suctioning
adjusted air fromthe adjustnent case 1 4and i nduci ng and sucti oni ng
circulated air fromthe <circulated air path 15 is provided at a

central part lgdenobedwchk ikMakk %‘f ﬂeﬁ%gnlkﬁ %P%)ﬁgfé Me?ffégr%\rziiggaa

shorter side of the upper plate 161. ction port
rect angul ar it i i i t 4 f -
ipper Bl ate THASHERRRERAES ce i hEROLIHERNadatinn 160 BilEre.
12A of the ady L1 ] be ed: t he i nduction
port 162 is ?ﬂ 8@9@3@ at%ﬁggﬁg%'b%ﬁhr%tﬁebgéﬁkeén @%or%%ggyéoa gp?i(éefaces of
t he upper plate 161.,iR.thg |lateral- diggction and trugted to be
mat ched wi t h SEREOSIAeR B Tart Tass 9bie povebeet (RARRAdBERTEY he
circulated air path 15 is ferned. .qutside.the two side.faces angd the
upper pl age féﬁ&gﬁﬁ% 1o gl@“ﬁgé‘ﬂ%ﬁ@sjaﬁdfo@%?{a Ag bR RIICTReR%S Eignglipo
the present jnvention. s provided with the guide path K gyiding th
adj usted air tBE SIRCSu RO AR 18 PR bhowrsinsipent tage dil and oyrulate
adj ustment case 11 to the m xer, case 16. The guide path K includes 55
a part of th@lﬁﬁomﬁixwrcglmtaé a1p pedh tharamixgdonprmgshed ayvhich will
vol ume adjustnent nmenber 3), and a part_ of_ the induction guide 10
(or the indietdescrperd latar, asidubeccrdp usisashaienber 5). Mre
particularly, the %}fi de path K is constructed by the guide flange 32
5 of the air bl owofMorpavee, 12 thercowvie raint 18l Aowoh indoctioai po
adj ust mrent nmenber 3), the space N, and the guide flange 51 of the
10 suction port) 162 for suctioning adjusted air from the adjustment
case 11 and inducing and suctioning circulated air from the
circulated air path 15 is provided at a central part (denoted by L in
FIG. 3) in the direction of the shorter side of the upper plate 161.
The induction port 162 has a rectangular shape elongated in the
15 longitudinal direction of the upper plate 161 and is formed to be
opposed to the air blowoff port 12A of the adjustment case 11. Itis
to be noted that the induction port 162 is formed at the midpoint
between two opposed side faces of the upper plate 161 in the lateral
direction and constructed to be matched with the air blowoff port
20 12A. It is to be noted that the circulated air path 15 is formed
outside the two side faces and the upper plate 161.
Further, the heating and cooling unit 1 according to the
present invention is provided with the guide path K guiding the
adjusted air blown out from the air blowoff port 12A of the

25  adjustment case 11 to the mixer case 16. The guide path K includes



i nduction guide 10 (or the induction port air volune adjustnment
menber 5), and the adjusted air blown out fromthe air blowoff port
12A is guided by the guide path K, and fJows into the induction port
10 162. At this time, the circulated aiP¥romthe roominside Sis
suctioned into the induction port 162 through the guide path K from

t he space N yi N grednll bl i i i
is attached S)[{ zft Irbgvglre éél?ilc]ﬁ %gﬁfﬁ%@ﬁg@ (Ibgé: P;gﬁﬁ%\}gﬁ&lgpggﬁ %%U%(?%ltn%%
adj ust nent c i LG ioni i - .
and oul des ¢ RO urehaly blpKeE B, Mg phifof Hle T BHBHAAIdREIS (Gthe
bl owof f port. 0. fl ow._i i i . eover, the
air bl owof f Bﬁi@éﬁg& P@g#&}fé’géﬁgﬁ %ﬁﬁ%ggieﬁﬁe&%%P?és fgfenM)i]t%r ucture A
for adjusting the air vglune.of th dj uste irn. The airvelune
nd ust hent SPREEEUTER Tac Boidnokat df 1o 43T det s Bt
air volu adjust nent . ne rs. 3, attached, to e outer side of a
Hower _endd park Laf SehBIHEL: g ks (& HaS arablevall st AE Ve o
and screw nenhers 4, 4 for_fixing the air _blo f part air vaolu
adj ust nent nafpestanent mapbss Dothe SERPEAM %ﬁ%@ %]ﬂebﬁ%ﬂg?ﬁlp%gﬁle
ai r vol une adjustnent nenber %3 3.are 25 nmade of rectangular plate
material s hamdgcaonagieuk ke tesinduedasintaipyolameadinsdgent o
t he | ongi tudi nal di mension of the air blowoff port 12A. An upper end
part of eachnvémbies Ri and Bwoadjusgsedtainiblows owe fedp dderaintblosraiépert
3, 3inthe lateral direction is fixed at an edge part at each |ong
si de of the d2A i gunldd pyrthel@wideypstle ¥ amwd fivives sohoetharprdectsond post
so as to be slidable, and a lower end part of each of the air
bl owof f port 1&i2r vt this ddjestredicultbdray Irom the room inside S is
suctioned into the induction port 162 through the guide path X from
the space N via the circulated air path 15.
The air blowoff guide 12 is attached to a lower end part of the
inclined walls 7B, 7B of the adjustment case 11 in the vicinity of the
15  air blowoff port 12A, and guides the wind direction of adjusted air
blown from the air blowoif port 12A to flow into the induction port
162. Moreover, the air blowoff guide 12 comprises an air volume
adjustment structure A for adjusting the air volume of the adjusted
air. The air volume adjustment structure A is composed of: a pair
20  of air blowoff port air volume adjustment members 3, 3 attached to
the outer side of a lower end part of the inclined walls 7B, 7B so as to
be slidable; and screw members 4, 4 for fixing the air blowoff port air
volume adjustment members 3, 3 so as to be slidable.

The air blowoff port air volume adjustment members 3, 3 are

25 made of rectangular plate materials having a longitudinal



3 is folded and extended toward the induction port 162 to form each
of guide flanges 32, 32. For exanple, a long through hole is provided
at an upper end 10 part of each of the air blowff port air volune
adj ust rent nmenbers 3, 3, and each air B1wof f port air vol unme

adj ustment nmenber 3 is fixed by a screw nenber 4, such as a screw or

a rivet, haviyn I I t 1 ax] fas :

through’ hot e aelstE b StanGaiF el efull I PHISA dinensibhbof the

| ong through _hol e. The air ol u j e i m

the ai r bl oudfh DEBFR IR Ay e, APR8 AU MNP Bhch b thF ol PAEwbir

bl owof f port air vol adj ust ment . nmenhers 3,53 slide respecli

al ong the ouPB?‘{ Pjalcgg]gfm? JHR em‘;dne@:rqrg "ng 1I?E£Fﬂa{;£f1reaﬁi cﬁgﬂzt\r’%gﬁis

direction thereof so as to open or close the .air bl owoff .port ,

Chat i 5. whehieent ApAdER ARt BRcTABREHRS 4f Lo bNEPE Bort T4y

vol unme adj ust nent nbers 3, 3 |jncreases or ecr.e . It,is to be

noted that a@pabtddhs $crey Bembsindi Ao @ﬁéO%ﬁ E‘rh‘s?skée)%oﬁpdp%j?wfﬁﬁnd

exits the air blowoff_ port 12A_and then the wind direction ther?Pf

i s gui ded by pewé ofergh afithegus owosbportharr Yol upee agaystrmpat grembers 3,

bl owof f guide 12 functions to adjust the air volune of the 25

adj usted air Baxmfdée@@hmbexﬂeel@d tewaod she ingnctmmepprialie? teform erch

10 is attached to a central part of the upper plate 161 in the

vicinity of tdfepuidddtinges PBr 82162 and gui des adjusted air to be

blown fromthe air blowff port 12A so as to be suctioned into the

i nduction port 162 Rurdexgungés xilsmgithtedghibolé isprbvideed et poutippedend

air path 15 so as to be induced and suctioned. The induction guide

10 is | ogat edhdr@ dfeRppeSREk 4 Bloevdr pobt awobblguedaljustment members 3,
3, and each air blowoff port air volume adjustment member 3 is fixed
by a screw member 4, such as a screw or a rivet, having a diameter
equal to the minor axis of the long through hole so as to be slidable
in the major axis direction of the long through hole. The air volume

15 of adjusted air to be blown from the air blowoff port 12A can be
adjusted when the pair of air blowoff port air volume adjustment
members 3, 3 slide respectively along the outer face of the inclined
walls 7B, 7B in the incline direction thereof so as to open or close the
air blowoff port 124, that is, when the interval (HA) between the air
20 blowoff port air volume adjustment members 3, 3 increases or

decreases. It is to be noted that adjusted air to be blown from the
air blowoff port 12A exits the air blowoff port 12A and then the wind
direction thereof is guided by the guide flanges 32, 32. That is to

say, the air blowoff guide 12 functions to adjust the air volume of the

25  adjusted air and to guide the adjusted air.



12 across the space N as descri bed above. Mreover, the induction
gui de 10 conprises an air volune adjustment structure B for

adj usting the volune of air to be 10 su§t7| oned. The air vol une

adj ustment structure B is conposed of pair of induction port air
vol une adjustnment nenbers 5, 5 attached to the outer side of the

upper plate 161 sorls 1ﬁ@u@ﬁoﬁ|gtﬁﬂ@m1§a@ta&@d‘3ﬁ% aReEber S| ]galt(soifﬁﬁe
fixing the induction port air volune adjustnment nenbers 5 so as

Lo be sl dabhsperl 14616 1A o thouol Tficarbust TB0t IPBhSYS:

5 5 are rectangul ar plate materia ongi tu

di mensi on subgfaRLh al 1Yo 8Bl 25116 hEnetIudgt ke AQ&{;@ ftothe

i nduction por Ah outer end part

outer side i Q

"ndact; on 20 e PG RIS abUBpaaRE %Zn%gﬁsgﬁ de%aagcq 63 %t g
edge pa each ng side he in ti.0 162 b ea t he
scrow  minpehe el €Y, Htrba@gléﬁod% @ SeripreBetadd fuiliniRiona b
of each of the inducti ort, ai rre adj t S 5,is
Pol ded ang. SatOHis ewr 400 elopﬁ{f‘éi' S PRttt qﬁhﬁeangﬁﬁcmf% sdge
25toforme hof th}a%gwde g?ﬁji é 58 For exanple, a |long
t hr ough hoIe 53%9%? dP&aee a@ eeqrcr paPYCof each of the

i nducti on port alr ol une a jUSt nt menbers 5, 5, and each

i nduction port air BQV@-' lOl’hﬁi%‘é‘? 18 Gamprices ambplnveliag
menber 6, such as a screw or a_rivet, havi ng a dianeter 5 equal to
the mnor axhéiwitment semgture Bufir adiustsee Abe volwmestf auptcebei n t he

maj or axis direction of the long through hole. The vol une of
10 suctioned. The air volume adjustment structure B is composed of: a

pair of induction port air volume adjustment members 5, 5 attached
to the outer side of the upper plate 161 so as to be slidable; and
screw members 6, 6 for fixing the induction port air volume
adjustment members 5, b so as to be slidable.

15 The induction port air volume adjustment members 5, 5 are
made of rectangular plate materials having a longitudinal
dimension substantially equal to the longitudinal dimension of the
induction port 162. An outer end part of the central part at the
outer side 1n the direction of the shorter side of each of the induction

20 port air volume adjustment members b, 5 is fixed at an edge part at
each long side of the induction port 162 by each of the screw
members 6, 6 so as to be slidable. Moreover, an inner end part of
each of the induction port air volume adjustment members 5, 5 is
folded and extended toward the inner side of the mixer case 16 so as

25  to form each of the guide flanges 51, 51.



air to be suctioned into the induction port 162 can be adjusted when
the pair of induction port air volune adjustnment nenbers 5, 5 slide
respectively along the outer face of the5 upper plate 161 so as to
open 10 or close the induction port 162, & hat is, when the interval
(HB) between the induction port air volunme adjustnment nenbers 5, 5

i ncreases or decr epsPexahiples alldnBe vl eh hoR! is_tﬁ%az‘&'igeé! el m%ug@fl el

air, which passes the induction port 162, is gui'ded by the guide
flanges 51, Byt &Pedlif oPhARAANUBNINOA alrSydl0lne bl bAL kembers 5,
exanpl e expl al ne I n Enbodinent 1 of the present ihvention erein

t he | ower eng, aﬁﬁgéallc?f 1ﬁ(i1§ctgbllé) #&P‘ﬁ{ %Hg%fﬁ u- fusyfld YS! ARl ed

menbers 3 an nher  en I'on port arr 'volunme
adj ust nment nbers 5 are,folded. 11t is to be noted, t . f
Che ai 20 bPGVoRraIL FHETsT U hkAr HaRREron g det 10 ey Bl Ser
omtted. The follow description wll explai thod of,in LR
ond suct iont AgGel FeuPdeBties RisSE e LnebRafidh BolE s Fior RHEHIE
m xer case 16 and m xing the cir.cul d air with adjuste ir from
the adi ust neHR BESBAIT SEISLIER GRS ho A Toush DG gE}alﬁs‘fOéHﬂéﬁ pf
blown fromthe air blowff port 12A (air 59 blowoff guide 12) (s
sucti oned i n@ar t%beimm%ﬁlmﬁhq W‘th%w*é&ﬁ?g%ﬁrageﬁﬁl}B%% wehen
pressure around the air flow fromthe air blowoff port 12A to the,

i nducti on potheegr odwedyction powd rhsiunmadivsianent membrss O, guslide
12 (air blowoff port 12A) and the induction guide 10 5 ﬁi nducti on
port 162) i nrEspedineytalong hd ovtarcthderofofpospder pdaie i6hsoars bs spen
the space N, through which air in the vicinity

10 or close the induction port 162, that is, when the interval (HB)
between the induction port air volume adjustment members 5, 5
increases or decreases. It is to be noted that the wind direction of
air, which passes the induction port 162, is guided by the guide
flanges 51, 51.

15 The present invention is not limited to the example explained
in Embodiment 1 of the present invention wherein the lower end
part of the air blowoff port air volume adjustment members 3 and
the inner end part of the induction port air volume adjustment
members 5 are folded. It is to be noted that any one of the air

20  blowoff guide 12 and the induction guide 10 may be omitted.

The following description will explain a method of inducing
and suctioning circulated air in the circulated air path 15 into the
mixer case 16 and mixing the circulated air with adjusted air from

the adjustment case 11 so as to make mixed air.

25 When adjusted air blown from the air blowoff port 12A (air



(circulated air in the circulated air path 15) flows into the

i nduction guide 10 (the induction port 162). Accordingly, when the
air pressure around the air flow lowers, circulated air in the
circulated 10 air path 15 is caught up P9 the air fl ow (as indicated
by the dot-line arrows W in FIG 5). Grculated air induced in such

a manner. i s 1 oueLEOned, 1 4o LS DL KA1 B3N0,C1, 4008 B0 D Gl etigH

air and is mxe e ‘adj us air, eair Is
di vi ded, (as_. _jndygat =L 0 i "
G s suppr PRI ABPRE B S HR% arbRB YU My fhob Fhelple bl
preferable to se e hatio;of . adjust air and «€ireul [t
appr oxi mat el 90§ il?‘g‘t%o@ganu}(%%cm%]? gggﬁtl%%r%\?gfﬁri%n (?I% tg%t &lﬁ“\%%l I?%Iéd’t Lgle
this. It is to.be ngt.ed.th he, ai r essureN n t circulated ajr
bath 15 1 over® B Shitade Ge plveoliaas L dut dheedutnte enile 18
m xer case 1 t this ti nd._ciyrcylated . air s supplied fromthe
room i nsi?e Elé‘guic l'bﬁ%fdn?%g)a’frhgﬁﬁgf)a}mﬁggéf?%‘?/\é‘)(\?%eaﬁnl'—%@o si nce
the circulated air path 15 is co icatively connected with the
room i nsi de Pesiteansaaepssithe B GHobb tHBRUE RIBYE gir FbpRariagithe
above operation, air is convected, circul ated 5 and stirred between
the room i nsldecdaged aihentibstdingulated coppiatl. B0 flowstinto thrandaefon
inside Sis air-conditioned by mxed air having a tenperature |ower
t han the rooguidsil@dtBednductnipart Bk sidecadinghe when tdfe aigol i ng,
while the roominside Sis air-conditioned by mxed air having a
t enper at ure hirgbsurrd deoundehecomflove loeess anidedlatedlraineatthentissilatedt
the tinme of heating. Air-conditioned air is set, for exanple, to
have a telpenat paeh Nifghesatdlanuphie desapoflow (as indicated by the dot-line
arrows W1 in FIG. 5). Circulated air induced in such a manner is
suctioned into the mixer case 16 together with adjusted air and is
mixed with the adjusted air, the flow of the air is divided, (as
indicated by the dot-line arrows W2 in FIG. 5) and the air is supplied
15 tothe room inside S. At this time, it is preferable to set the ratio of
adjusted air and circulated air to approximately 6:4, though the
present invention is not limited to this.
It is to be noted that the air pressure in the circulated air
path 15 lowers by the volume of circulated air suctioned into the
20 mixer case 16 at this time, and circulated air is supplied from the
room inside (as indicated by the dot-line arrows W3 in FIG. 5) since
the circulated air path 15 is communicatively connected with the
room inside {(circulated air) as described above.

By repeating the above operation, air is convected, circulated

25  and stirred between the room inside S and the heating and cooling



tenperature of the roominside S and a | ow absolute hum dity when
mxed with circulated air in order to prevent dew condensation and
enhance the air conditioning efficiency,,.though the present invention
10 is not limted to this. Mreover, th@oguide path Kis not limted
to such a structure. For exanple, the feed path K may be constructed

W thout proviging i Aldm LG § igulidechaifindetns, Eﬂ&%ﬁtéiﬁ?ﬂmeg&ih%ea

10. Moreover, the feed path K may be constructed By connecting the

ai r bl owof f %bg%ﬁ%@oﬁ%ﬂ%ﬁtﬁmthg%ﬁﬁ Erg?iéﬁ%rfg atjnh(azltﬁ*y . a@%xﬂﬁss@@ﬁ R
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cl earance) 141 is formed_ between the | r . opening part_14 of th
hood 13 and te@PETABRIY a%@lqggomlwée%udta %W%qo?qé%hwmh&' en

heating and cooling unit 1 is installed. Circulated air fromthe
room i nsi de Biipgdswith tigculadgdaricdniardesde Breaverdudew swadensasion and
circulated air path 15. The lighting system R is provided at the

cl ear ance l4¢nhanae the air conditioning eftlllciency, though the present invention

10 is not limited to this.
Moreover, the guide path K is not limited to such a structure.
For example, the feed path K may be constructed without providing
the air blowoff guide 12 and the induction guide 10. Moreover, the
feed path K may be constructed by connecting the air blowoff port
15  12A with the induction port 162 by a guide path member such as
bellows and providing a hole at the guide path member so as to be
communicated with circulated air in the circulated air path 15.
(Embodiment 2)
FIG. 9 is a sectional view of a main part of a heating and
20 cooling unit 1 of Embodiment 2Aof the present invention. In the
heating and cooling unit 1 of Embodiment 2, a lighting system R for
lighting room inside S is provided at an edge part of a lower opening
part 14 of a hood 13.
The size of the other face 163 of a mounting part 16B is

- 25 smaller than the size of the lower opening part 14 of the hood 13,



proper manner. The lighting systemR is provided so as not to
obstruct circulated air passing the clearance 141, so that circul ated
air can pass freely. That is to say, thg | ighting systemR is exposed
10 to circulated air passing the cleara de 141. Accordi ngly,
circulated air passing the clearance 141 conmes into contact with the

lighting sygLg ? ﬁigggglng@{(g%%@% Or@ﬁeagsﬂeé)amg ibYornedIiaidengtisy 548t
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20 of air-conditiogned.air so.as .t urt her, reduce the cost. Moreover,
at the t rrelstﬁu@fé%’@?ﬁlid{lt‘h@actlﬂfq‘lég?%ﬁér Pﬁ@htﬁg system R is used for

preheating of air-conditiqned air d therefore it i ossi b t.o
decrease the capacri[‘?l? whigngeyisteny 1Sf1§?§ﬁ’i1‘ﬁ%‘5@ﬁet&]§i ﬁaﬁgﬁ%ﬁ’? hgﬂréﬁl Air
and to enhance the heating capacity. 25 The Lighting_systemR is, for
exanple, a fpi;l@]'ﬂ'éls@-’e&i@n@mbeThQﬂlﬁﬂtmgrﬁYéﬁ%lsBelﬁtPHOém@e%rsoaﬁﬁ PEDLC and
t he nunber, the position thereof or the |ljike can be changed . in a
proper mannepbstmetidioailatededr presingethe clasapacetlst Ao hatgdrenieded
to those of Enbodinent 1, and detail ed explanation thereof_w !l be
onitted. 5 (Emboshmess Bpel.G Thot istasapcthobightingwystern fas expased
of a heat storage

10 to circulated air passing the clearance 141. Accordingly, circulated

air passing the clearance 141 comes into contact with the lighting
system R and obtains heat generated by the lighting system R. The
obtained heat is used for reheating or preheating in mixing of the
air-conditioned air and circulated air. That is, at the time of cooling

15  with a large cooling capacity per unit air volume of the
air-conditioned air (when the air supply temperature is lowered
than usual), heat from the lighting system R is used for reheating of
air-conditioned air and therefore it is possible to prevent dew
condensation reliably and to further decrease the air supply volume

20 of air-conditioned air so as to further reduce the cost. Moreover, at
the time of heating, heat from the lighting system R is used for
preheating of air-conditioned air and therefore it is possible to
decrease the capacity of a devicé for feeding the air-conditioned air
and to enhance the heating capacity.

25 The lighting system R is, for example, a fluorescent tube, an



radi ation flow divider 2 of Enbodinent 3 of the present invention
wherein a part thereof is omtted, and FIG 11 is a sectional view of
a min part of a m xer case 16 and a he storage radiation flow 10
di vider 2 of Enmbodinment 3 viewed fromthe”J direction of FIG 10. A
heating and cooling unit 1 of Enmbodi ment 3 conprises short tubular

protrusions %@a@@esc%%t lamp 98 SHIPURE, hadriret ﬁuﬁﬁ)érr QHb pﬂ%@tﬁ)ﬁ%éﬁaof

each heat transfer plate 8. The protrusions 98, are

j uxtaposed aprQRe JiRERaflbe éﬁaﬁgéa 1?1%%3 @P%ﬁ&ﬁn@ﬁ ate 8 at a proper
interval along the longitudinal™ direc of the heat transfer plate

8. Mre particul arlyay, ﬁggf Eéﬁ@ar@é@[aa ﬂo%gfgf) ?)%.rpéafc%ﬁﬁi@ to those o

respectl ve protrusions at a predeterm ne erval as | ustrate

0 FIG 10 Tharpuellusiong,q 33chave anehhiat aaleor 3R 5EEH0nANd

are providedin a nanner suc € najor axrs direction o
the ellipse is or| gnéhe3 ertical direction. Mreover, the
protrusi ons 98, 98 Igé are further juxtaposed in the

ok epee on 1 eiﬁtzwcﬁ’g bcREP SR LA ot o e
Tre proLius ons,28 e et o1 01098, CoBRBLLLLY Y ORLALD 0 58
e T A L oo
adj acent heat transfer pI ate 8 and supports the adjacent heat 5
transfer pl atas parhsf pomprer ease Warprag beat sorageasshativoatiow
transfer plate 8.
10 divider 2 of Embodiment 3 viewed from the J direction of FIG. 10.
A heating and cooling unit 1 of Embodiment 3 comprises
short tubular protrusions 98, 98, 98, ... 98 formed to protrude from
one face of each heat transfer plate 8.
The protrusions 98, 98, 98, ... 98 are juxtaposed at one face of
15  each heat transfer plate 8 at a proper interval along the Iongitudinal
direction of the heat transfer pl;ate 8. More particularly, apertures
9 are juxtaposed below the respective protrusions 98 at a
predetermined interval as illustrated in FIG. 10. The protrusions
98 have an elliptical cross section and are provided in a manner such
20  that the major axis direction of the ellipse is oriented to the vertical
direction. Moreover, the protrusions 98, 98, 98, ... 98 are further
juxtaposed in the juxtaposition direction of the heat transfer plates 8,
8, 8, ... 8 with each central axis thereof being positioned on the same

line.

25 The protrusions 98 have heat storage capability, and obtain



The following description will explain the action of the protrusions
98. Radiation heating to the roominside S by the heat storage 10
radi ation flow divider 2 is directed dowaward via the apertures 9, 9,
9, ... 9. In such a nmanner, since heat ceeds getting around the
protrusions 98 as indicated by the dot-line arrows in FIG 11,

radi ation he%h@%@ }%ﬁ%@&taﬁdvfbbﬁin%g]%w tggfg@fgﬁgga%ém LR PR bl esnd

9 in the vicinity o ocal area ow t rusions 98. That 1s,
15 radiation i i LGChnity : ret r usi i
movee di rectrg e hReh LoV A e Bm thE RS b ot o otion
si nce heat ves . downwar ri.ph | . .
o otrust ons S5ELALRRTRTAFD & & PUBRE By i FaRhplingith another
tenperature di,stribution at the room,inside S. 20,Mreover, ;since the
om of m xeddseriohoAt aHnates pla bt Stogor e AdREht il
di vi ded npt onl h eat transfer plates 8, 4. 8 t also by
The prot rasi SRNSIEY aTe §e0 a8 tE5eveRk imIngaidhe sigecnteat xed
air is further Io&ereid and the mxed air is supplied to the room
inside S in ar3usiEKaraie fe nul ti-layer flow manner and 25 therefore
it is possible to suppress the draft to be_ given tao the user, of 64
the room inside S. Thestoblaveima dessraptivanvils explain the agtips qfifdie
exanpl e expl ained in Enbodinent 3 wherein the protrusion 98 of one
heat transfemropiagiens 98 extended to cone into contact wth another
adj acent heat 5 transfer plate 8, and a protrusion 98 of one heat
transfer plate 8 nmidadibticexheatieg iontle prapemsnde feby thethmatvitoragey
of anot her adj acent
10 radiation flow divider 2 is directed downward via the apertures 9, 9,
9, ... 9. Insuch a manner, since heat proceeds getting around the
protrusions 98 as indicated by the dot-line arrows in FIG. 11,
radiation heating is directed obliquely downward from the apertures
9 in the vicinity of a local area below the protrusions 98. That is,
15 radiation heating in the vicinity of the protrusions 98 widely moves
directly downward and obliquely downward from the apertures 9
since heat moves downward along the peripheral face of the
protrusions 98. Accordingly, it is possible to uniform the
temperature distribution at the room inside S.
20 Moreover, since the flow of mixed air to pass the apertures 9,
9,9, ...9is further divided not only by the heat transfer plates 8, 8,
... 8 but also by the protrusions 98, 98, 98, ... 98, the wind velocity of
the mixed air is further lowered and the mixed air is supplied to the

room inside S in a further fine multi-layer flow manner and

25  therefore it is possible to suppress the draft to be given to the user of



heat transfer plate 8. Mreover, the protrusion 98 may be forned to
be integrated with a heat transfer plate 8 or may be constructed so
as to be detachable. 10 Modreover, the prgsent invention is not
limted to the exanple explained in E iment 3 wherein the
protrusions 98 have an elliptical shape, and the protrusions 98 may

have a circutiRg r8haPEfHHe @ pol ygonal shape. Identical codes are used
to refer to parts identical to those of 15 Enbodinent 1, and

detai |l ed explanati ?ggtﬂ%rs%gft ii’i’%zéhti%%hig{?xétt Bfhitéd 4630kI RHAPBlNEkblNRed

specifically given I'ow of a case t t he heating and cool i ng

appar at us acgomiRg k.0 Lo BASEnt ENNeRHL a8 98 B 3RetRld thansfe
e, W tl’f"l

i nduction emssion air conditioning pparatus as an exanp

SRR e o e e T
ovane ) onb 2 8RREER e BEERD P FORBL POl el sLUSCRLSIBN pumns
cut ey, el St o e Sherer T SR aePeloReE e e
eI R 2R TR RN SR

exanpl e of usargqeﬂ of the induction em ssion air conditioning
appar at us acéerui Wjegsadwithiinkeat iragisfenelatedent may dstgonstrusied

i nduction em ssion air conditioning apparatus according
so as to be detachable. A

10 Moreover, the present invention 1s not limited to the example
explained in Embodiment 3 wherein the protrusions 98 have an
elliptical shape, and the pl"otl'uéions 98 may have a circular shape or
a polygonal shape.

Identical codes are used to refer to parts identical to those of

15 Embodiment 1, and detailed explanation thereof will be omitted.

A description will be specifically given below of a case that
the heating and cooling apparatus according to the present
invention is a so-called induction emission air conditioning
apparatus as an example, with reference to the drawings.

20 (Embodiment 4)

FIG. 12 1s a perspective view illustrating the case of
installing an induction emission air conditioning apparatus
according to Embodiment 4 of the present invention in a ceiling
wherein a part of an upper face thereof is cut away, and viewed from

25  the above, FIG. 13 is a perspective view of the induction emission air



to Enmbodi ment 4 of the present invention is provided with the casing
19 buried in the ceiling Cat the roominside S, and the inner side
of the casing 19 is provided with the heat exchanger 20 through 10

whi ch the feed air induced fromthe out&br side passes, and the fan
22 passing the feed air through the heat exchanger 20. Further, the

| nner si de of o 16 AR ] 9t QUL AR Y Tt ARALT 107 ARE orE00hE NG

unit 1 for blowng t by i'nducing and sdactroni ng

heat -exchanght' J0 and TR YAto PROPRe Sradh HAPURPRL S NI AL |

heat exchanger room’nsi egs

in a | am naryJx [ 1t t he . heat of_the rxed air..to the
Foom | nei do. &eR REPIABRRS el Dy OGHIRE bt rdrgRis L S5haE s

inside S. Further,. the inner side of.the casing 19 is rovided with
the air bl ovPHUIHRPR BASSi N CORTHIPERE CORATH G S8 FREOR A
exchanger_ 20 the.fan the heating and cooling unit 1, the

det ect or 28 E@&ﬂo‘é%nﬁnﬁmq%ﬁﬁﬁ?@ﬁﬂ§&m%- the |ike detecting

exi stence, a posi tjrgn or the like of a human _body in the roominside
S so as to out put TReIPGHEHIORCRBHEFING 216 GPTEEEOBNE RNRATaltts agearaing
controller 29 for controlling one or both of the air conditioning 25
per for mance t¢ Kgnbademenidcelthepsesant mwendion ¢3 pravided with the, the
66 air blowoff tenperature or the like) and the |ight nodul ation of
the |ightingasysg ethhuimed eadbe/cedbogedasd tdre mwmnasuold Sphnhihe inner
illumpation intensity) in response to the signal fromthe detector
28. It is toshk ohthedasivag 19hepraveléhmaghahedieBi evodh arbeer Hddbroogh
em ssion air 5 conditioning apparatus according to the present

i nvent i a0 hasvlilel tist faeck airdndeiveddired: dhevaitdodr edde paseasidnd the fan

installed even in a

22 passing the feed air through the heat exchanger 20. Further,
the inner side of the casing 19 is provided with the heating and
cooling unit 1 for blowing the mixed air obtained by inducing and
suctioning the air in the room inside S by the feed air passing

15  through the heat exchanéer 20 ;':md mixing with the feed air to the
room inside S in a laminar manner, and emitting the heat of the
mixed air to the room inside S, and the lighting system R for lighting
the room inside S. Further, the inner side of the casing 19 is
provided with the air blowing path 24 communicating and coupling

20  the heat exchanger 20, the fan 22 and the heating and cooling unit 1,
the detector 28 such as a human sensing sensor or the like detecting
existence, a position or the like of a human body in the room inside S
s0 as to output a signal according to a detection result, and a

controller 29 for controlling one or both of the air conditioning

25  performance (increase / decrease or on and off of the air velume, the



narrow back side of a ceiling. The space in the back side of the
ceiling C serves as a so-called ceiling chanber. In other words, the
air in the back side 10 (the ceiling chanber) of the ceiling Cis
passed t hrough the heat exchanger 20 as e feed air. The feed air

i ncludes the processed external air in which tenperature and

hurt di ty 1 SOMIQldie Yot U b I8 1ACHUSEA H0CARRRY RAIRIEARN, of the

illustrated) 0 raw external air enperature
and hum di t yy.i t i i f :
external air hgﬁgﬂ}%@&%%% Sjldact%gasc%? dﬁlra g%ggqﬁg Orﬁo%%(? ioﬁ%?ﬁ%ﬁ%ﬂ?ﬁﬁ%ﬁ%t&o&
air of the raw external_ air _and the .cireuyl ated ai irgul:
2t Cor the FrieBeiE)aRistropRE tpal? sifert fyBh B ieres il 2iea Tiif i e
heat transfer_ pipe, d the .heat transfer pipe.is an.elliptical .
bi pe. As  200pHe Heat TRReRaRdErBrter; 1 IngBdBRoE G PRISE e tous
systens such as_a.hot / cold water caoil heat exchangi.ng the air be
fed by the cePaditipiiag SPPRRRIURACARINERE B LherkaseD aa%ap?ﬂgnca%ﬁﬁ theat
exchanging the air to be fe y the refrigerant .of the water heat
source or thétramturwa@n%nﬁgea%@% 1&9%,beaﬁ@813ﬁénﬁ#a£%d §NENIR 5 not
limted to an 25 illustrated exanple. In this case, in the draw ng,
ref erence 67naguererkackasideepibos ésilangr ai n pan. The casing 19 is a flat
rectangul ar parall el epi ped shape. which is formed into a rectangul ar
shape in a plan vi ®lye spate ia1 thpe backeddeiof thereilingdc sesvepssta 30 in
one side face for suctioning 5 the feed air. The heat exchanger 20 is
arranged i n soealbdcdihied anamd@rcadnyothgrouordhieha airbirotiaback side
arranged in the other, in both ends
10 (the ceiling chamber) of the ceiling C is passed through the heat
exchanger 20 as the feed air. The feed air includes the processed
external air in which temperature and humidity is controlled by an
outside adjusting apparatus (not illustrated) or the like, the raw
external air in which temperature and humidity is not controlled,
15  the mixed air of the processed external air and the circulate air from
the room inside S, the mixed air of the raw external air and the
circulated air, the circulated air, or the like.
Further, the heat exchanger 20 is provided with the heat
transfer pipe, and the heat transfer pipe is an elliptical pipe. As
20 the heat exchanger 20, it is possible to utilize various systems such
as a hot / cold water coil heat exchanging the air to be fed by the cold
water or the hot water, a direct expanding coil heat exchanging the
air to be fed by the refrigerant of the water heat source or the air

heat source heat pump, and the like, and it is not limited to an

25  illustrated example. In this case, in the drawing, reference



of the heating and cooling unit 1 which is forned into a rectangul ar
shape in a bottomview The heating and cooling unit 1 within the
casing 19 is fornmed 10 into a flat rectgﬂgular paral | el epi ped shape
in which a dinmension in a short directi is slightly shorter than
the casing 19, and is provided in such a manner that its |ongitudinal

direction coifiGhdes] 3MddhARel an@ihdindh ARl direction of the casing 19.
It is to be noted that the lighting systemR is provided in both end

sides in the 15 | oRy i i i i i

ani €1 in other  weiuEPETE RHAC el BN BT ver
si de of each - 1t he n ' :

bl owi ng path l%hsﬁf%)?%éad ﬁ@%gggé%@%lg%i a{(}fe {rﬂg IgIh(Iala %ﬁ‘é’a%lﬁ]% 18
cooling unit 1. The,ali.r oW at h_24 s_a 20 w ngward side. wi:
barh 28 commmoritsh g ihdbednehf et in e s SR,
22, and a_le r ide wi.nqd path 2 co icati and. couplin he,
fan 22 an t HOCHESE HG: addie BoRF AEChAREET 20 S e oS feh o fan
path 25 and the | eeward side w 25 path 26 ar,e juyxtaposed, .and ar
structured i CRIF YA B H ec%]é“&q@@’mgﬁé ahragegrriack eoﬂgleeﬁ’ énrh—fif\r;g‘r%récgs
to each other. The feed air_from the |ee _r}oll,side wi nd path 26 fl qws
into the heatdfidedneniang ang coging unifi hwhiehdp formediintg a redaggular
inlet 18 is formed in the upper face of the heating and cooling unit
1 in the vicisiiane bi ath@tasayiesvexchanger 20 which is spaced fromthe

fan 22. In other words, it is structured such that the air blow ng
di stance of the feébthaheatimgmnHecooling unit 1 within the casing 19 is formed

10 into a flat rectangular parallelepiped shape in which a dimension in
a short direction is slightly shorter than the casing 19, and is
provided in such a manner that its longitudinal direction coincides
with a longitudinal direction of the casing 19. It is to be noted that
the lighting system R is provided in both end sides in the

15 longitudinal direction of the heating and cooling unit 1. In other
words, the lighting system R is arranged in a lower side of each of
the heat exchanger 20 and the fan 22.

The air blowing path 24 is formed in the upper side of the
heating and cooling unit 1. The air blowing path 24 has a

20 windward side wind path 25 communicating and coupling the heat
exchanger 20 and the fan 22, and a leeward side wind path 26
communicating and coupling the fan 22 and the heating and cooling
unit 1.

The windward side wind path 25 and the leeward side wind

25 path 26 are juxtaposed, and are structured in such a manner that



i nduction port 30 to the air inlet 18 becones |longer. In the
illustrated exanple, the air blowi ng path 24 constructed by the

w ndward side wind path 25 and the | eeward side wind path 26 is 10
constructed by conparting by the partiti plate 21 with

comuni cation port and the duct nenber 23, however, the structure

may be freel i LHaRAEHre bk 864 x%'v%rééa&‘é@ _e@%ﬁ%h%@ggﬂfi}k@%éée\gaﬁf filohe

fan 22, according to the order of I1nduction port

exchanger 201{1?18* &éé@v@gi‘@%fﬁe ¥Angl ;g%h"‘ﬁ@q’lcﬂ% ri‘n@c?tlé@ hfe%]@%rg% and éo%?ﬂ?% ﬁ

side wind pa ->air inlet -> heating and coo unit

the illustr :Ir:%g?tt g%?&th%i ﬁ{lﬁni%cel%f aT&?aﬁﬁ%l%Q%éii@%?ﬁfg@gﬁgfg% u Qer

back away, e air bl'own istance i's a co ow
noi se operat pon be achi eved. n thi as these,struct yres can
e {reely chiiged thanfeaPRHSt coalids whit R ShechERBed ot thbdicit
structure. may be made, foy.exanple sugh that.the,feed air is ipduced
rom t he it antsBvange B0 Chistiep et Boshmiia 2 Tn pOSMEEE R Bidbr
the wi ndward side wi nd pat 5. and ,the |ee d sidge,wind path,26 and
the positi onsBrAGEHESS. TG Bt thegpyr Hgwigg iehoge ot e g@%fga%rofr% the
order of fan 22 -> heat exchanger 25 20 -> heati ng and COﬁJhi ﬁg uni t
1. 69 FIG Inlpefianmoak 3 ntler aimmletdd hecunas depgehg Imithe1 of
t he induction_em ssion air conditioning apparatus according to
Enbodi ment 4ilbastrasedexeanpls, thermir ddowing neddt 24 gonpbrussedimgtheni t
1is provided with a hood 13, an_adjustnent case 11 for 5 receiving
the feed air vandveatidisidenyinteHthon end the {ewdard sidamdnd patilx@p is
case 16 for mxing the adjusted air delivered fromthe
10  constructed by comparting by the partition plate 21 with
communication port and the duct member 23, however, the structure
may be freely changed.
The feed air flows based on the drive of the fan 22, according
to the order of induction port 30 — heat exchanger 20 — windward
15 side wind path 25 — fan 22 — leeward side wind path 26 — air inlet
18 — heating and cooling unit 1. In the illustrated case, since the
fan 22 and the induction port 30 back away, and the air blowing
distance is long, a comfortable low noise operation can be achieved.
In this case, these structures can be freely changed, and although an
20  illustration is omitted, the structure may be made, for example such
that the feed air is induced from the fan 22 side by changing the
communication position between the windward side wind path 25
and the leeward side wind path 26 and the position of the induction

port 30, and flows according to the order of fan 22 — heat exchanger

25 20 — heating and cooling unit 1.



adj ustnment case 11 with the circulated air fromthe roominside so as
to feed to the roominside. FIG 16 is a plan view of the heating and
cooling unit 1 in the 10 induction em ssion air conditioning
apparatus according to Enbodiment 4 of e present invention wherein
a part of an upper face of the m xer case 16 of the heating and

cooling unit 1 is ppy 18WaYa pHiPvidv dfstii E?&Eih%nﬂld TodAny! @Mitof lo_f BBe

adj ustnent case 11 and the m xer case 16 of the heating and cool I ng

uni t L i 0t g AEGH etk 55 SbRMANEIELRb b AL BcQRRBRBYYS

according to E I ment t he present ent1on,
sectional vi e ']Féﬂg : - Edi (8 .
and FIG 19 @s%g&slg%%g#a?y%l e g?soe]; tollrﬁvlteglg:%(rﬁ}at i Egl%aﬁén)%lﬁ%p{é&g%ﬁ?ﬁe
adj ust ment case, 11 _and_t he,ni.xer 6. viewed fro e i.rection
o o 17, Sethasiy a8 Sl RREt gt ki Eha Rt o L
according.to_the .present invention,is proyjd in.the casing 19, and
e ad; ust eRreetvitl B8 Peed AR A Ren e B he Y B i S5 RR A et
hood 13. The hood 13 is flat. rectangul ar parall-el epi ped b menber
having a | om@?l’@ﬁéﬁsﬁgl%g?rt miﬁu?%l%%ﬁ@%g‘é%‘{é’.d%%e ?ﬂéﬁ@ﬁpﬁgloén F’@Vi ded
25 in such a nner that t hg one face, hayi n%egtl,he | ower opening.part
14 70 is di veiguest eage ddomindiaieirsulptietcaisdirom te spom; mmide go as
ceiling C. Further, the adjustnent case 11 is attached to the other
face which ite fepphdedbetreonnensgigle.f ace of the hood 13, the mixer case
16 is arranged bel ow the adjustnent case 11 so as to be opposed to
the 5 adjustment c¥d&r. 16 isanlahesienr of the heabiderang adeding deitnwalin thie
the hood 13. It is to be noted that a circulated air path 15
10 induction emission air conditioning apparatus according to
Embodiment 4 of the present invention wherein a part of an upper
face of the mixer case 16 of the heating and cooling unit 1 is cut
away, FIG. 17 is a sectional side view of the adjustment case 11 and
the mixer case 16 of the heating and cooling unit 1 in the induction
15 ~ emission air conditioning apparatus according to Embodiment 4 of
the present invention, FIG. 18 is a sectional view of a whole viewed
from the E direction of FIG. 15, and FIG. 19 is a sectional view for
lustrating a main part of the adjustment case 11 and the mixer
case 16 viewed from the F direction of FIG. 17.
20 The hood 13 of the heating and cooling unit 1 according to the
present invention is provided in the casing 19, and the adjustment
case 11 and the mixer case 16 are housed inside the hood 13.
The hood 13 1s a flat rectangular parallelepiped box member

having a lower opening part 14 in one face. The hood 13 is provided

25  in such a manner that the one face having the lower opening part 14



comuni catively connecting the circulated air in the roominside S
fromthe | ower opening part 14 to the guide path K nentioned above
is formed between the adjustnent case 11] and the m xer case 16, 10
and the inner side of the hood 13. In ot'fer words, the circulated air
path 15 is comuni catively connected with the roominside (the

circul ated ajd direftd] {5 t%é RYGEHIRId8 e bqﬁim@gte%ﬁg fIRidLCH A eHe %ﬂhﬁg@.d

al ways cone 1n and out the circulated air p 5, and the circulate
air is suctioned i i i i t i

15. 15 The adj ust nﬁ{ﬁ?ﬁ%%?éﬂ%fqﬁggglﬁ%ﬁ%&e&@ﬂ% gj?nﬂa%?‘rbai%ﬁe}?é %}Pﬁﬁbe
is continuou I QV] hn t I oW A
the feed ai r?J}écﬁégé’?g%ggggoggﬁt&lﬁEgéﬁ]%ﬂg%o ég ]tzﬁé:%f%e% X%?Fégéglr%l%
the air inlet 18 d, adj,usts,.t he floqw su as the wind direction,
the wind verbiaged PRISHHR liEmsrtrae L 86 2 U B0n0sp R ShieBRor
port 20 A which bl ows off_the justed air hayi t he f.l.ow adj usted
Y the 1ol A e BhraSa 1 FOAATIF: e BUTERE G Do oS A AL et
case 11. The air, bl ff port 12A js forned into.a rectangul ar
shape, and igood&ﬁmgﬂﬂﬁ té’ptbe%Q e‘iit%@t@fm?% e gar p@zgleft?n)art 11B,
and the adjustnent case 11 is structured s c?ﬁfs,tp be narrowed
toward the OSMARENMEGRAY gorrectme the mrmﬁa ab; e e rpapt 1nade; 3
a box nenber which has a taper shape which narrows toward a | ower

side, and exfwnadhgllomeropewing pavli haltodheszuiderpath Khmeansenad abpre

inner side of the holder case part 11Bis provided wwth a plurality
of small wal is fmmed petween, tie Zdjustmant casayiil dinn thaenixsadcasier 1§.r om
the air inlet 18 to the air blowff port 12A, and a inclined plate |
| a for sUppresslthy imevesness! dfe hbed 13. In other words, the circulated air
path 15 is communicatively connected with the room inside (the
circulated air), and is structured such that the circulated air can
always come in and out the circulated air path 15, and the circulated
air 1s suctioned into the guide path K via the circulated air path 15.
15 The adjustment case 11 is provided with an air inlet 18 which
1s continuously provided in the air blowing path 24 so as to receive
the feed air, a holder case part 11B which holds the feed air from the
air inlet 18, and adjusts the flow such as the wind direction, the
wind velocity, the air volume of the feed air, and a air blowoff port
20  12A which blows off the adjusted air having the flow adjusted by the
holder case part 11B toward the outer side of the adjustment case 11.
The air blowoff port 12A is formed into a rectangular shape, and 1s
formed in a lower side of the holder case part 11B, and the

adjustment case 11 is structured such as to be narrowed toward the

25  air blowoff port 12A.



air volunme and the wind velocity of the adjusted air blown out from
the air blowoff port 12A. FIG 20 is a perspective view of a heating
and cooling unit in 10 the induction emssion air conditioning
apparatus according to Enbodi nent 4 ofn?ﬁe present invention wherein
a part of an upper face of an adjustnent case of a heating and

cooling unit. The Thel QeI csasReRMiit ﬂﬂ@lﬂs% P62 Yh&edhen W hidh R as pPOSSS:

inclined walls 7B and 7B which are inclined symetrically, and the

smal | val | S;SHaﬁg]w;hP&{ h%r;owgztoward% %v\gle '2¥d dedd e tPhak U6 ralr om
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[ apesel, SR RAALATAR B PPRETTLBEn A TIS Wl
vt cal ol GoeFOR U el 19120, OIFRY B Pl e
hercor” §crangeb st RN i ot e Rk
ot POt it 2 et BRI PG e T den SoRRRRRe asiiaek of the

(width) thereaof in a 25 _directign crassi t he .protrusi di rectjon
can be freel BiERRhgEE and t W&P@& VIBEO(FIEY B?gh@raé]épétﬁ aélégfqvﬁ’é out irom
vertical cross section of the small wall strip parts 7, 7,... 7 to
be 10 - 30 %tdfe aivdlpmathbareddds section in the direction of the
shorter side of the adjustnent case 11. This is because the wind, .
di rection cannot bd&dj 2Qted mrspechivesving gha hefating andhegoliag punit in
strip parts 7, 7,... 7 is too low, while feed air fromthe air inlet
18 cannotl(r eaidte tithidteewendisprm aof comditenahlg awparatus according to
Embodiment 4 of the present invention wherein a part of an upper
face of an adjustment case of a heating and cooling unit. The
holder case part 11B is provided with two opposed inclined walls 7B
and 7B which are inclined symmetrically, and the small wall strip
15 parts 7, 7, ... T are provided to protrude from the inside of the
respective inclined walls 7B and 7B. The small wall strip parts 7, 7,
... Thave the rectangular shape, and are juxtaposed at an interval at
the inclined walls 7B and 7B in a manner such that the longitudinal
direction thereof is oriented to the vertical direction. When feed air
20 from the air inlet 18 collides with the small wall strip parts 7,7, ... 7,
the wind direction thereof is changed and the feed air can be guided
toward the air blowoff port 12A.
The dimension (height) of the small wall strip parts 7, 7, ... 7

in the protrusion direction and the dimension (width) thereofin a

95  direction crossing the protrusion direction can be freely changed,



strip parts 7, 7, ... 7 as indicated by the bold dot-line arrows of
FIG 17 and a part where air does not flow is generated

intermttently in a space between the d dot-line arrows and the
bold full-line 10 arrows when the height'4s too high. It is to be
noted that the full-line arrows in FIG 17 indicate the w nd

direction tofifcl9eNel predriyld hesstmahd v\é@éibapélf]ds@ Rtich df tHe small 7

regardl ess of the height. In other words, in the heating and cooli ng

uni t 1 accor ety phrEnbadi nent, fe0fo Lhe o 8PERL rh AYERLIRBrod

rectifier structure composééd of the 1nner face o e 1 nclined

walls 7B, 78 @d’ng?ﬁ a8 tﬁ%idli&eﬁjﬁ’gh'of% ! éfhdl%% Side of fhe adé%sﬂlﬁeﬂf %&iﬁgtﬁq.

at the adjus%me case feed air entering rromthe arr in

18 1 SUL et GRS 1Ay St FUSLHER G PhorRr SRREELT LAY oo e

A S o
eetengurr How sl Bl o EsnlueufioaSboftionr oty v
| ocated to bétl"éﬁpﬂﬁéé%ag st-h27 ggringi‘%?vt@ﬂfbif)&h?%P?}‘Q%Piﬂ(fﬁl%%ﬁ?%‘g{ﬁ rﬁds

such that the distance fromthe air blowdff port 12A gradually .
changes al ond7tawd lrapaty whiekalaindoes madrflowgseengated iptgupittently in
inclined plate 1la is attached to be inclined downward, that is, in
a manner such st betavetisthebeold dotline aarews bt bopdiulllnei s
the largest in the vicinity of the air inlet 18 and gradually
decr easeB) wi abhrowsrvehse the hdighdiisttandaghr ot ihéo diernoteddethat the
full-line arrows in FIG. 17 indicate the wind direction to be
generated by the small wall strip parts 7, 7, ... 7 regardless of the
height.
In other words, in the heating and cooling unit 1 according to
15 Embodiment 4 of the present invention, a rectifier structure G
composed of the inner face of the inclined walls 7B, 7B and the small
wall strip parts 7, 7, ... 7 is provided at the adjustment case 11.
The feed air entering from the air inlet 18 is guided by the rectifier
structure G or more specifically, the wind direction thereof is
20 changed to vertically downward by resistance of the inner face of the
inclined walls 7B, 7B and the small wall strip parts 7, 7, ... 7, so that
the feed air flows toward the air blowoff port 12A.
The inclined plate 11a has a rectangular plate shape which is
extended along the longitudinal direction of the holder case part 11B.

25  The inclined plate 11a is located to be opposed to the air blowoff port



18. Accordingly, it is possible to prevent occurrence of

ununiformty in the air pressure between an area near to the air

inlet 18 and an area far fromthe air in#ft 18 in the hol der case
part 10 11B and to suppress unevenness of°the air volume and the w nd
velocity of adjusted air to be blown fromthe air blowff port 12A. A

partition plabe #a,fa6nge-diigh f1e8di1d HidtaembtPenile bt B%og%@ff ddrtt he

| ongi tudinal direction of the adjustnent case 11 is provi
directly bel t i L1 ) i td: t b | dto
15 be. opposed Focialualy ThinglR qJbhe AR lod ORI R A Gt | MGHS
bet ween the fof L . I neld I :
Accordingly, SB%%ltsﬂtcta%&ft Eé{éahg}l?l%g%rt |EB nllglalf {rgoér‘ﬁéttréﬁgeg@ro l?en?%hq%{
collides with the rijtion.plate 7a, th i.n iLrectio f s
changed to  AewirsagR tithsy i el brCe ShalaffeRilaR. begh 186 4
only a part fl t h.the clearance M t.oward.f,he air b ff
port 12m 51 ¢ Blavpfl BettnAASE tharaFreS oS i oiier ot B od it ihbdy
to the exanpl e expl ained in Enbpdi nent 4. of, t resent inyvention
wherei n t he gaﬁdgtaﬁléfn@'le%ééew%slngr%ﬁ»ﬁ@ ﬂgﬁ@ﬁ%@%%ﬁ@ﬁ% LR 0 s
t aper shape) _narrow n%ét owar.d the air bl owoff ;é)ort 12A havjng a 25
wi de upper pd& ahecordinghhdbis Bﬂé?llbg%ﬁ@ PAEVEBS CEFBERRSRe. 74 The
m xer case 16 is the-sane as the m xer case 16 according to .
Enbodi nent 1 unuidermibuin shepd psesNpicebeivesr @anTsa neps tofhesrir
case 16 according to Enbodinent 4 is formed into the flat box shape,
i s det achabl ynhuh® ead antareahfoodros) thadit tnlet o wetheihohder gase part
mounting part 16B to which the heat storage radiation flow divider 2
ment i one@0abdvid3 iamdatd auppressandeaenness opane aitmolwme and the wind
velocity of adjusted air to be blown from the air blowoff port 12A.

A partition plate 7a for guiding feed air from the air inlet 18
in the longitudinal direction of the adjustment case 11 is provided
directly below the air inlet 18. The partition plate 7a is located to

15 be opposed to the air inlet 18, and a clearance M is provided between
the partition plate 7a and the inclined walls 7B, 7B. Accordingly,
most of feed air entering from the air inlet 18 collides with the
partition plate 7a, the wind direction thereof is changed to the
longitudinal direction of the adjustment case 11, and only a part

20 flows through the clearance M toward the air blowoff port 12A.

It is to be noted that the present invention is not limited to
the example explained in Embodiment 4 of the present invention
wherein the adjustment case 11 has a funnel-shaped cross section

{or taper shape) narrowing toward the air blowoff port 12A having a

25  wide upper part and a thinned lower part as described above.



covering the nounting part 16B, and the cover part 16A and the
nounting part 16B are fornmed in an integrated manner (hereinafter,
see FIG 6). 10 The nounting part 16B is{. flat rectangul ar

paral | el epi ped box nenber in which one LAfgper face is open. The heat
storage radiation flow divider 2 for obtaining | ow heat or high heat

fromthe mxed aiTheandter! dedlf s ehbeaimé awahe inhiferF 098 I1BSAGRritng
provided in the inner side of the other face 163 at the | ower side

opposed to theEBheARNEAEY DfudthLtdPUNTHICH @arMo(}@%a?ﬁi&ﬂa%%r,%e

thermally conducted wth the nounting part 16B (and cover part 16A).

Accordingly, ;iReateast QLGGch'o‘}diﬁg tB%hb%%l%%%gﬁ dzI t?%fcﬁirﬁé’@ ihtQ¥hd 'Pgl/&cd@éx

2 is transferred to the nounting part e cover part

and radiati Oghﬁﬁ%iseﬁéfxt%‘@hﬁ%?@ REuBLAR i RIREN LA 8CAAN 12 LARGaLd ShigRCe

point with hrg I clenc y carrying ou on *cool'i hg or

radi ati on: heati . th | nsivd not only by the,.heat storage
Fadi ati o 1 op evk§ind Bh BB FET SNt hehrtnd s At s BB, I0% e
cover part 16A...Moreover,, a plurali.ty of .apertures 9, 9, .. or

b1 o ng 1 he TRSER BT teE aBa e in et IR A G Bl 68 88 ar
the other 25 face 1 of the.nmounti art B. The apertures 9,
.. 9are |oﬁaveﬁ%ng%ee@w%&%g@@ﬁéﬂ%ﬁ@%iﬁﬁi%erwg 1156‘{@#66% ng
part 16B) from the inside thereof to the qutside thereof.o(%xe,d ir
in the m xer MYWRENEP PR appdopasd i spaptesuairdiranardwegpinalser,
2 and the apertures.9, 9, ... 9, and is supplied to the roomi nside.
The present 5¢¢ tﬁ)on is not limted to the exanple explained in

Enbodi ment 4 of the present invention wherein the apertures 9, 9,
9 ar¥)| ong The mounting part 16B is a flat rectangular parallelepiped

box member in which one upper face is open. The heat storage
radiation flow divider 2 for obtaining low heat or high heat from the
mixed air so as to radiate heat toward the room inside is provided in
the inner side of the other face 163 at the lower side opposed to the

15 one face of the mounting part 16B so as to be thermally conducted
with the mounting part 16B (and cover part 16A). Accordingly,
heat stored in the heat storage radiation flow divider 2 is transferred
to the mounting part 16B and the cover part 16A, and radiation heat
(low heat or high heat) can reach a long-distance point with high

20 efficiency by carrying out radiation cooling or radiation heating to
the room inside S not only by the heat storage radiation flow divider
2 but also by the mounting part 16B and the cover part 16A.

Moreover, a plurality of apertures 9, 9, ... 9 for blowing the

mixed air to the outside (room inside S) are provided at the other

25 face 163 of the mounting part 16B. The apertures 9,9, ... 9 are long



hol es, and the apertures 9, 9, ... 9 nmay have a shape such as a round
shape or a rectangul ar shape. Mreover, the arrangenent, the nunber

or the |like of the apertures 9, 9, . Qrgray be changed as 10
occasion rises. It is to be noted that i%is preferable to set the
total area ratio of the whole area of the apertures 9, 9, ... 91to

the whol e ar galf whieh p@h'é@f'atfea&% #3epleabBe AMNBUNERASEPADL (lGB) b
part 16B) equal to or "larger than 30 %in order to naximze the

radi ation hegtl ngs@et ilresf td 2hb *b%t@ﬁ?é t18d:4R9e M AdRL O fhOWixer
divider 2 and the m xer case 16 to th roominside S and the heat

transfer actpof, by f4xed t?lerh%‘ﬂ §t’%‘r§§et 2 tﬁhtoﬂeqﬁ%v@%l&@xs? ahfd thBough

the present 1nvention I's not rmte eat storage

radiation £l gfedhyides @ co a%gysugﬁ%q% b Lol gat ﬁ*hgegﬂeesrem

plates 8, 8 |p|ca Stora

99, 99, 99 for st.orj at, or__hi gh, heat nsf fro
the hoat &7 aflyert BH?&O'%%M@M £ b8 el S pl@f%ﬁ@ﬂaﬁ bl

... 8 have a tan shape ob ai n I heat at from
Lhe mived ar et BB IRReRL ar RS an ot e TR BehauDs Sl 1@@1%19@%
cover part 16A andm_g elliptical _h at torage pipes 99, 7 99, .

99. The ell i gapﬂ%a Hoc sper WP pes- 08 Mgy have aghiapg, gugh as a round

el liptical longitudinal section, and are attached in a manner such
that the nmaj 6haggier AreeamaHagishamne. el Mogseves the aimeagereenhehe
vertical direction. Accordin mxed air in the mxer case 16 can
pass the 5 ha@atmbeppadberlalge Qg ‘tgﬂ aneginaes PdBr - .2 St he ghaingedaas ow
pressure | oss.

10  occasion rises.

It is to be noted that it 1s preferable to set the total area ratio
of the whole area of the apertures 9, 9, ... 9 to the whole area of the
other face 163 of the mixer case 16 (mounting part 16B) equal to or
larger than 30 % in order to maximize the radiation heating action of

15 the heat storage radiation flow divider 2 and the mixer case 16 to the
room inside S and the heat transfer action by mixed alr emission
from the mixer case 16, though the present invention is not limited
to this.

The heat storage radiation flow divider 2 comprises: a

20  plurality of heat transfer plates 8, 8, ... 8; and a plurality of elliptical
heat storage pipes 99, 99, ... 99 for storing low heat or high heat
transferred from the heat transfer plates 8, 8, ... 8. The heat
transfer plates 8, 8, ... 8 have a rectangular shape, obtain low heat
or high heat from the mixed air, and transfer heat to the mounting

25 part 16B, the cover part 16A and the elliptical heat storage pipes 99,



The heat transfer plates-8, 8, ... 8 are nade of, for exanple,

al um num copper, mca, titanium Carbolite or the |ike having high
thermal conductivity and high thermal em ssivity, and are 10

j uxt aposed to be opposed to each ot her g%ia proper interval in the
direction of the shorter side of the nounting part 16B. The

el l'iptical hggt ?Wagﬁh?ielﬂﬁgfﬁgl h%%t siéﬁrag%gpgfe% sash@l | edggga @S aho

gsap:'é[;a’éﬁ E)Pe hé'z.it trans‘ er‘f at es' in the juxtaposition
et on of ol PPl AROREEN LBl i o crgpched fn s 3ubchs pked
%ifh’ﬁﬁgr e Pe”‘ Bt %‘%‘%gﬁ&&gﬁé%ﬁ%ﬁ% _roefht@%h%%?@??g‘%%?%ﬁé&”ﬁ aReeii
par al Lol epi padteeditipe ALt ingRl MLy B B85 plilorRind CRA RN Mg the
Mixed atrS| nheRS Sthaas Tededions Ry padder reomentli Srake Plupkerome
flow divider_ 2 is decreased by the heat transfer plates 8, 8, ... 8,

the flow of 1¢#-nixed air is divided into a plurality of layers and
the mxed air is supplied 25 to th roominsigeSin@s$-called

| am nar manner, an &l branster pratqss8pdssi Blare s Q& egREple,
draft to be given to the user of the room .inside S. ]t _is to be
noted that thkéuprissent coppemthyg, itstansunm.i Garkeliteoor the ldkehpyag high
explained in the present enbodi nent wherein a 5 plurality of
el liptical héherstadraagelusitpety aod bigh theroal ensisgraby dead argend one
l ong elliptical heat storage pipe 99 nay be fol ded to have a
10 juxtaposed to be opposed to each other at a proper interval in the
direction of the shorter side of the mounting part 168B. The
elliptical heat storage pipes 99, 99, ... 99 are installed so as to
penetrate the heat transfer plates 8, 8, ... 8 in the juxtaposition
direction of the heat transfer plates 8, 8, ... 8. It is to be noted that
15  the elliptical heat storage pipes 99, 99, ... 99 are made of copper,
mica, titanium, Carbolite or the like and are juxtaposed alohg the
longitudinal direction of the heat transfer plates 8, and the heat
storage radiation flow divider 2 has a flat rectangular parallelepiped
shape as a whole, similar to the inner shape of the mounting part
20 16B.
With such a structure, the wind velocity of mixed air in the
mixer case 16 to pass the heat storage radiation flow divider 2 1s
decreased by the heat transfer plates 8, 8, ... 8, the flow of the mixed

air is divided into a plurality of layers and the mixed air is supplied

95  to the room inside S in a so-called laminar manner, and therefore it



meandering shape. Mreover, the elliptical heat storage pipes 99,

99, ... 99 may have not an elliptical cross section but a circular
cross section. 10 Moreover, the structﬁ*f of the elliptical heat
storage pipes 99, 99, ... 99 is not linited to the above

description. A heat storage nenber T for obtaining heat of the m xed
air via the g #b@éib?@l:o @’é‘@bria?é ﬁ’lﬁé‘ﬂ%laﬂi f8Be Pved o the usd eNethS ke

the heat is filled in the “elliptical heat storage pipes 99, 99,...

99. The heat iﬁéiﬁ%a@e menber 15 T needs only to be nade of nateri al
whi ch can store heat and release heat for a long period of tine, and

may be in a liquid i t.at [ e
nunber, the pitch Ia%{cfaﬁ(ﬁ%gho%%agb a‘é{c}% I%ee%te n'ltMr2 %ﬁ§¥§P nplltsglt% %‘Z grﬁ%%dttﬂ :
8 and the apertures 9, 9, 1 .. .are set 20 in I that the
velocity ot irhedappaerplpiopdddiths Presehd A bBePRRRE BRI o
divider 2_is decrease 0 be ual to or 1o tan f_of the
Vel oot 1y Bf - RSEHIGY P aHCHoass ne PAECRIZES T SPage TG RM Sy 49w
di vider 2, or re preferably ual to or |owe than 20.%¢t 0 %
in order to émsheme zﬁ%ﬂ%ﬁﬁﬁﬁ‘bﬁﬁf 2t shorae P9 AR hsfaled toTavd a
di ffusion, heat transfer, actiop and the like of mixed ajr to 78 the
room i nsi de SreTRdeR&scEhaRe ha ,repﬁéracﬂ%?ﬁﬁ?itﬁ?ﬂl ek §t‘}¥@8\?iﬂi@@st®’
cover the one face of the nounting _part 16B at the u%per side, The
cover part D8A.ha%9 mandseeteotben sdtinticad coyss e @iy Da ok lageoss
of an upper 5 plate 161, which is made of a rectangular plate
mat eri al havisegtian.si ze substantially equal to the heat storage
radi ation flow divider 2,
10 Moreover, the structure of the elliptical heat storage pipes 99,
99, ... 99 is not limited to the above description. A heat storage
member T for obtaining heat of the mixed air via the elliptical heat
storage pipes 99, 99, ... 99 and storing the heat is filled in the
elliptical heat storage pipes 99, 99, ... 99. The heat storage member
15 T needs only to be made of material which can store heat and release
heat for a long period of time, and may be in a liquid state or a solid
state.
Moreover, the shape, the number, the pitch and the like of
the heat transfer plates 8, 8, ... 8 and the apertures 9, 9, ... 9 are set
20 in a manner such that the velocity of mixed air before passing the
heat storage radiation flow divider 2 is decreased to be equal to or
lower than half of the velocity of mixed air after passing the heat
storage radiation flow divider 2, or more preferably equal to or lower

than 20 % to 30 %, in order to ensure an optimum function of flow

25  division, diffusion, heat transfer action and the like of mixed air to



downward and extending the same. Accordingly, a space surrounded by
the inner face of the cover part 16A and the heat storage radiation
flow divider 2 is fornmed in the m xer case 16. In 10 the space,
adjusted air fromthe adjustnment case 11“and circulated air fromthe
circulated air path 15 are m xed by a nmethod descri bed above, and

becone m xedyd bodSERdiRE glescription of FIG 5). Mreover, in the
cover part 16A, an induction port (air suction port) 162 for

suctioning adj uste@ eB{}Pé?E?ﬁdaf‘Hlﬁ%C” arfl 2645 %epﬂo%eg@tbr&_evefwe

and sucti oni ng CII‘CU ed air from't ate air

provi ded at %?QE ngnﬁmg %gf%rtbmﬁ étr]t}}e':#gpi%%idé n e cover part

direction of er Si e upper ‘The 1'n uct ron
port 162 has ctan ul ar ,shapg_.el.ongat e n the
Girection of LAapAeribha e DEEPEIeR O Byt P %%tef % W02 yaper
the air owof f A of the,adj.ust nt case
noted that t RAThHRL TEAHos ma%6 oF & feGt gt s pHECAPaIRTAL Mt ebn
two opposed sjde faces of theu er.pl.ate lint
direction andZoHsbFiaateally saye Eﬁtt@ﬁ e %(f‘?rt?‘ﬁ% rggg JHPE\%?‘V ddb’?'qer 2,
12A. It is tg be noted that the circulated ajr path 15 is fornmed 25
out si de t he teemsyasd pareextaniingshappren %COI mghyg a $RR¢her, the
heating and cooling unit 1 according to the present invention.is
provi ded wi t surheunded biyoulut inmgen thce1of i eovarspart 18orad thetat
vicinity of the air blowoff port 12A of the adjustnment case 11, and
the inducti ostouigterddiafiin flois daridan Jeis @mnwi 1o the Bixgpersedléo fhe
air blowoff guide 12 with the space N being sandw ched therebetween,
and i s atfachhd spacehadyastiedi 4y fobnt thee adjustment case 11 and circulated
air from the circulated air path 15 are mixed by a method described
above, and become mixed air (see the description of FIG. 5).
Moreover, in the cover part 164, an induction port (air
suction port) 162 for suctioning adjusted air from the adjustment
15 case 11 and inducing and suctioning circulated air from the
circulated air path 15 is provided at a central part (denoted by L. in
FIG. 16) in the direction of the shorter side of the upper plate 161.
The induction port 162 has a rectangular shape elongated in the
longitudinal direction of the upper plate 161 and is formed to be
20  opposed to the air blowoff port 12A of the adjustment case 11. Itis
to be noted that the induction port 162 is formed at the midpoint
hetween two opposed side faces of the upper plate 161 in the lateral
direction and constructed to be matched with the air blowoff port

12A. Tt is to be noted that the circulated air path 15 is formed

25  outside the two side faces and the upper plate 161.



i nduction port 162 of the m xer case 16. The air blowoff guide 12 is
attached to a lower end part of the inclined walls 7B, 7B of the
adj ustnent case 11 in the vicinity of t 10 air blowoff port 12A,
and guides the wind direction of adjust air blowmm fromthe air

bl owoff port 12A to flow into the induction port 162. Moreover, the

air bl owof f guide Fﬁrm&hé%aas@ngiagﬁ}fe&m&gg ﬁﬁtqsg i HiﬁértchhBre A

for adjusting the air volume of th uste air. air-vol unme
adj ust nent s r j foxrs il i L nar:
2t Vol ue ab et Ad ATBASAeR with BR b Bqiiof duieCt LIRS
| ower end pa i i 4 . & i e:
and screw mesparnel B, EWQHRSTE ok AL DI 3PP 124 SErRe it fment
adj ust nment e 3 so. ags_to be shidable. ;The air bl owoff port
ot Vol ume adtot herpdabRoaRtdon butae 50 Pacl 1 ptraneed§hins Bobs: o
mat eri al & havi ng a, | ongi t udi nal i mensi gn bst anti al equal to the
| ongi t ud?jnal OﬂPﬁ%‘aﬁg ft%ﬁﬂSfal’t" b?iowﬁfﬁg%\%Q fW%grtt el%ceﬁ ]&%18’& end
part of each of .the air. bl gwoff ort_air volu _ad%%stnent ers
53 in the PaRArArher thersiu e Andas aitaeﬂhﬁﬁét Wﬂma@‘%gﬁ% ong
side of the aiqr1 bl.owof f port A by 25 each of the screw nenbers 4, 4
so as to be Hrqwelper pogkdoR ¢ nExgr8gsegdrt of each of the air
bl owof f port air volunme adjustnment nenbers 3, 3 is folded and
ext ended toward t h&heraindlpwethonide 2 is attarimdieh loverpndeat afdbe
32, 32. For exanple, a long through hole is provided at an upper end
5 part of eaticlofied wenlds 7BplI"dBvof theardjuatmendicase lddjuthewncinrgnbbtlse
3, 3, and each air blowoff port air volunme adjustnment nmenber 3 is
fixed 10 air blowoff port 12A, and guides the wind direction of adjusted air
blown from the air blowoff port 12A to flow into the induction port
162. Moreover, the air blowoff guide 12 comprises an air volume
adjustment structure A for adjusting the air volume of the adjusted
air. The air volume adjustment structure A is composed of: a pair
156 of air blowoff port air volume adjustment members 3, 3 attached to
the outer side of a lower end part of the inclined walls 7B, 7B so as to
be slidable; and screw members 4, 4 for fixing the air blowoff port air
volume adjustment members 3, 3 so as to be slidable.
The air blowoff port air volume adjustment members 3, 3 are
20 made of rectangular plate materials having a longitudinal
dimension substantially equal to the longitudinal dimension of the
air blowoff port 12A. An upper end part of each of the air blowoff
port air volume adjustment members 3, 3 in the lateral direction is

fixed at an edge part at each long side of the air blowoff port 12A by

25  each of the screw members 4, 4 so as to be slidable, and a lower end



by a screw nenber 4, such as a screw or a rivet, having a dianeter
equal to the mnor axis of the long through hole so as to be slidable
in the major axis direction of the |ong _through hole. The air vol une
10 of adjusted air to be bl own fromtheS& r bl owof f port 12A can be
adj usted when the pair of air blowdff port air volunme adjustnent

U 1 _ : ‘ _ ment.
menbers 3 g,néfﬂ S€eiasBEEhS \ag% pé@#%&ﬁ%@%@ﬁn{@&&&%ﬁé}& m@%ﬁ?&eﬂs,

walls 7B, 7B 1n the incline thereof so as to open or clos

h bl . 2
he i o N PRt A b BBk et e BNGh YRl YR RIME A
or decr easeéf#ﬁdpé;)?l?h%fg%%zﬁfd that adjusted air to be blown from

the air bl owo e S the air blowoff port 12A and then the
wind direction thgreof is .quided by the ide. fl anges,32, 32. That
"o Csay the aiPobEsaBIIS e GoethE Hbfia AT RL At et tnd
vol une of. the 20 adj ust air dt uide the adjusted air. The
aucti o gupast aberd 5f Ead s Blovatt it r VoM AR e Bp a3,
161 in the vicinity of t i ndyction, port 162 and gui des dj ust e
ait to be bl SwAnHcHAN HE IW%? BRbF pippekume adigstmens mpem c?ti%g§d
into the indﬁction port 162 andlgg des circulated air, from 25 the
circul ated aP¥ Heeuevmen gy 4.6 AP AUREEVARE asiF et dreangmeigmeter
i nduction guide 10 is located to be opposed to the_air bl owoff ]_%‘lglib(fe
e

12 across theqsphée the asinfsaxiseldths thveregly dole shasi isdbe i
gui de 10 conprises an air volunme adjustnment structure B for
adj usti ng t hen¢beunejofaxisrdirectienHfdshetloogadhrotigh laole. vlluerair volume
adj ustment structure B is conposed of: a pair of induction port air
vol une at) usbfredjustedbsirstoshe blawvhathadthe air blowoff port 12A can be
adjusted when the pair of air blowoff port air volume adjustment
members 3, 3 slide respectively along the outer face of the inclined
walls 7B, 7B in the incline direction thereof so as to open or close the
air blowoff port 124, that is, when the interval (HA) between the air
15  blowoff port air volume adjustment members 3, 3 increases or
decreases. Itisto be noted that adjusted air to be blown from the
air blowoff port 12A exits the air blowoff port 12A and then the wind
direction thereof is guided by the guide flanges 32, 32. That is to
say, the air blowoff guide 12 functions to adjust the air volume of the
20 adjusted air and to guide the adjusted air.
The induction guide 10 is attached to a central part of the
upper plate 161 in the vicinity of the induction port 162 and guides
adjusted air to be blown from the air blowoff port 12A so as to be

suctioned into the induction port 162 and guides circulated air from

25 the circulated air path 15 so as to be induced and suctioned. The



to the outer side of the upper plate 161 so as to be slidable; and
screw nenbers 6, 6 for fixing the induction port air vol une

adj ustnent nenbers 5, 5 so as to be sli | e. 10 The i nduction port
air volunme adjustnment nmenbers 5, 5 are de of rectangul ar plate
materials having a | ongitudinal dinension substantially equal to the

| ongi t udi nal iﬁ&ﬁ@ﬁéh%{ma& 1hes 1dadugtban @@%@se@’?@ tHE a9k bEswefwdkt
at the

of the central part outer side.in e direction of the

shorter sideof IQAUCHLOS-1B8d BPLe. @i r vol ume adj ust ment
menbers 5, 51?sa§?§§éﬁgt£§?ee§ge part 1at eacﬁ | ong side of the

i nduction port 162\by sach of, E%&g@@ﬁ%uigggﬂgﬁgg?g%%%s%a%ﬁr%h’i’ﬁle

slidabl e. Mreover, an Inner end p uction port
ai r vol une adj,ust ment nbers, AT : rd the
inner side o d@ﬂ%“ﬂ?@ég%%%@éufgg §c§1 5@3ﬁ%t?bg%ggﬁ%qgﬁ%ggg?fﬁé%éﬁi de
flanges 51, 51. For .exagple, a Jong through hole i.s previded at an .
outer end pé‘?‘f‘t’&ineéac%? att”hgohmgcatcgblﬁg%gﬂt sgryck}g%ﬁésggﬁéqs&%n?f- a
menbers 5, 5, ,angd.each_.i nductian rt air.vql une adjust nent er
is fixed by P&l’é@?wﬁ%ﬂﬁ&mﬁt aslﬁé’ﬁﬂ‘égﬂeaaéw it 5“44158’5? hg\fi‘i%@déeg
di anmeter 25 equal to the_ mnor axis of the |long thr h.hole so as to
be slidabl e &2 therputes sdp t%‘)@i BPREHT Bl:élﬁe&é%ﬁoﬁ‘?eﬁ%%&lm%’gﬁn ol e.
The volune of air to be suctioned. into the induction port. 162 can be
adj ust ed wherscrewengaibenst 6, ¢doe fixong foetinductiva Dot 3y VRILHBAL
menbers 5, 5 slide respectively along the outer face of the upper
plate 161 so %lhustin@pénﬂsﬂdwer(sl%s%sm@ﬁmb@@lld@bl?)ort 162, that is,

when the interval (HB) between the induction port air vol une
adj ust meit® menber s The fnduction port air volume adjustment members 5, 5 are

made of rectangular plate materials having a longitudinal
dimension substantially equal to the longitudinal dimension of the
induction port 162. An outer end part of the central part at the
outer side in the direction of the shorter side of each of the induction
15 port air volume adjustment members 5, 5 is fixed at an edge part at
each long side of the induction port 162 by each of the screw
members 6, 6 so as to be slidable. Moreover, an inner end part of
each of the induction port air volume adjustment members 5, 5 is
folded and extended toward the inner side of the mixer case 16 so as
20  to form each of the guide flanges 51, 51.
For example, a long through hole is provided at an outer end
part of each of the induction port air volume adjustment members 5,
5, and each induction port air volume adjustment member 5 is fixed
by a screw member 6, such as a screw or a rivet, having a diameter

25  equal to the minor axis of the long through hole so as to be slidable



i ncreases or decreases. It is to be noted that the wind direction of
air, which passes the induction port 162, is guided by the guide
flanges 51, 51. 10 Further, the heatingégfd cooling unit 1 according
to the present invention fornms the gui path K for guiding the
adjusted air blown out fromthe air blowdff port 12A of the

adj ust ment  casehdnajor 4%ie divsetionagehbblonbhh@niglehpdd.h Khenallugesof
part of the air "blowoff guide 12 (or the air blowff port air vol une

adj ust ment  15iredrhersudtioriigtopidd irtfudthén ipaet Q1620519 bedejhAtd D kv i dre

i nduction port air volume adjustnent nenber 5). Mre parti cuI arly,

the guide pghd anf grf(iﬁﬂﬁbflﬁﬁt;?&vt Ay ddmngélagﬁlstth@@@@n?@m%é Be 5asnide

bl owof f gui de he air bl owoff air volunme adjustnent nmenb

3), the Spa‘f‘@ﬂ%ctw ort g“ﬂr}%\e/%#éyﬁ%g%jf e ﬁ?ﬁef E»g%éét %?T sghﬁdéjﬁ?]gaﬁen

(or the 20 induction urreajustrren

adjusted rair I f; by
the gui de5 F%h(%@ﬂ% il{‘“ﬁﬁ%ﬁﬁfb (gjltﬁ uc%’i on poﬁ?éo\i%%lg% @ﬁ(ﬂ%)
time, the ¢ a; fromtheroom nsi d ctloe t
the | nduct i o?fe sPh ety C&a%wﬁzawaie Bk sk ettt i o
t he 25 C|rculated air In E cord t he
o esont | nvaintgmsdsiar didrerdee o1t 1t PR Si0tAR Thed BECRiRq Mg qtion of
| ower end part of.t air owof. f ort air l.ume st nber
3 and the inAel Bh Béﬁ%e%ﬂl? LR s lp%ftlsaﬁm%@&%%"ﬁ%mngmm
menber 5 areﬂBﬂfor ned |nto the fol ded shape as the exanple, however,
it is not nged b Phis. In this case, the structure may be made

such t hat ) . i .
1 Further, the heating and cooling unit 1 according to the

present invention forms the guide path K for guiding the adjusted
air blown out from the air blowoff port 12A of the adjustment case 11
to the mixer case 16. The guide path K includes a part of the air
blowoff guide 12 (or the air blowoff port air volume adjustment

15 member 3), and a part of the induction guide 10 (or the induction
port air volume adjustment member 5). More particularly, the
guide path K is constructed, by the guide flange 32 of the air blowoff
guide 12 (or the air blowoff air volume adjustment member 3), the
space N, and the guide flange 51 of the induction guide 10 (or the

20  induction port air volume adjustment member 5), and the adjusted
air blown off from the air blowoff port 12A is guided by the guide
path K, and flows into the induction port 162. At this time, the
circulated air from the room inside S is suctioned into the induction
port 162 through the guide path K from the space N via the

25  crculated air path 15.



any one of the air blowdff guide 12 and the induction guide 10 is
omtted. On the other hand, the magnitude of the other face 163 of
the 10 nounting part 16B is smaller th%g%the magni t ude of the | ower
opening part 14 of the hood 13, and a cl*®arance 141 is forned

bet ween the | ower opening part 14 of the hood 13 and the other face

163 of the nmounting, Eﬁﬁbo&ﬁﬁenﬁﬁa@édﬁ%?%%h@'ﬁlé‘s'éﬁ%h%n’éﬁﬁ’lmthe

i nside S passes through the clearance 14 i's suctioned info the

15 of Toul at eflcabipBpiisiivell B ikted® MAY LR 15kO o ggﬁvasfé b i N

an exanple o and detachnment o ystem R

the heating j, Woﬁ&?c{ﬁt%@%ﬁﬁgﬂenaa ét%‘? M‘f}fé‘iﬁp&«‘ Seeg?u?sth%’ln?le% end

cond|t|on|ng appa at us accor od|nen sent
i nvention, and | ew Offl uct.i

't conditi oAFRG Ot Efa%é?é}lﬁ“éw%? R a%%l%%f et "

det ached, d

or ov ded T { FPRReE ISR e JalfetbsRaRE AR e e, Eﬁ%’%asre&tls hdfce

t he heat 20 d 22 f t he 25

r envi ng i t s BYeR fodus. Aiaqfhﬁggﬁﬁ@hﬁﬂq?a S ERTRER D '”S'd% abant o
h t f cl be . det bl

The opent ng. f%: 0B of A eRbLONEH GbiSFol2 L Thg YRGS A AP & |

provided in each of both end sides in'the longitudinal direction of

the heating omiied.cool | ng unit 1 in the vicinity of the clearance

141. In other words, it is structured such that a part of the
circulated air comém the other hand, the magnitude of the other face 163 of the

10  mounting part 16B is smaller than the magnitude of the lower
opening part 14 of the hood 13, and a clearance 141 is formed
between the lower opening part 14 of the hood 13 and the other face
163 of the mounting part 16B. The circulated air from the room
inside S passes through the clearance 141 and is suctioned into the

15  carculated air path 15.

FIG. 21 is a brief side view 1llustrating an example of
attachment and detachment of a lighting system R of the heating
and cooling unit 1, in the induction emission air conditioning
apparatus according to Embodiment 4 of the present invention, and

20 FiIG. 22 is a bottom view of the induction emission air conditioning
apparatus wherein the lighting system S is detached, and viewed
from the room inside side.

The casing 19 is provided with an opening part 27 such that it
is possible to face the heat exchanger 20 and the fan 22 from the

25  room inside S by removing its lower face. And the lighting system R



into contact with the lighting systemR when it passes through the
cl earance 141. Accordingly, the circulated air obtains the heat

generated by the lighting systemR, at gti me of passing through the
10 clearance 141. The obtained heat is é‘ed for reheating or

preheating in the mxing of the feed air and the circulated air. In

ot her words,jsajrdh@ed Bt £3RhhAGr WS b Be FREd9 GRAIdINAnEaNEesdd Yr BRr
unit air volune of the feed air (when the air supply tenperature is

| ower ed t hanjusidlable ReatHES ﬂh%g;la;h%%@'f.ng systemR is used for 15

1
reheating of feed air and therefor I's possible to prevent dew

condensation reliapl @@ﬂﬂoh@d‘céﬁ e%h%g?@?ﬁﬁ% %%eﬁj R@%ﬁﬂ%&blﬂg

of feed air so as to further reduce t ost. reover, ‘at t

of feod aroRiabf HEPEAREtd Y AR RABHEM I A oh e Meh MDY
capaci ty5  THRUTRETERLy SR Ve Bt aBaIr aroacs by od PR Fube,
i RS et A R R TR i s
ot ai | od exprHAASTaACE MEEBe ERiBe BiRieEo® “on (it e

heating and cooling unit 1 of an induction em ssiaon air, candjtioning
appar at us acelepanrnge tid lenpdesashngly. it emlm]@éaa\ﬂlm t@ﬁb"?r&l‘% b@aﬂ:

ar
protrusions 98, 98, 98, ... 98 forned to_protrude from5 one face of
each heat trgeserates hy she lighldng|sgsternoRanl atime af pegealg threigh the
protrusions 98, 98, 98, ... 98 are juxtaposed at

10  clearance 141. The obtained heat is used for reheating or
preheating in the mixing of the Afeed air and the circulated air. In
other words, at the time of cooling with a large cooling capacity per
unit air volume of the feed air (when the air supply temperature is
lowered than usual), heat from the lighting system R is used for

15 reheating of feed air and therefore it 1s possible to prevent dew
condensation reliably and to further decrease the air supply volume
of feed air so as to further reduce the cost. Moreaover, at the time of
heating, heat from the lighting system R is used for preheating of
feed air and therefore it is possible to decrease the capacity of a

20  device for feeding the feed air and to enhance the heating capacity.

The lighting system R is, for example, a fluorescent tube, an
incandescent lamp or an LED, and the number, the position thereof
or the like can be changed in a proper manner.

Identical codes are used to refer to parts identical to those of

256 Embodiment 4, and detailed explanation thereof will be omitted.



one face of each heat transfer plate 8 at a proper interval along the
| ongi tudi nal direction of the heat transfer plate 8. Mre

particul arly, apertures 9 are juxtaposed gelom/the respective 10
protrusions 98 at a predeterm ned interv% as illustrated in FIG 10.
The protrusions 98 have an elliptical cross section and are provided
in a manner such t(EBLHBNEAER©OS) axis direction of the ellipse is
oriented to the vertical direction. Mreover, the protrusions 98, 98,

98, ... 98 are furtgpai; Q2881in% GAR 1 WrLAPRRIddtoh Biii86id:PRiof
the 15 heat transfer p?éi S§§1 g,lg% . % mﬁ?% eaé% centfgﬁ(%xgé
t hereof bein L gﬂﬁ-' . iz
heat storage%8§§2§P#P%§?g§%§a%%§§?n 1§§9§y@§§?ﬁﬁéﬁﬁﬁg?993?g%§#§§ﬁ§g
transfer plat 3 daor adi at e t owar d e
Foom i nsi e STORCHBHPEPRERGRBHe BR05000. 5 e RefEf bordPRig £om
late 5 and CoppBP T aras BArhERRIAET 8 ERL TN, IR 1% o
prevent warping of the adjacent heat. trapsfer plate 8. The action of
the protrusion 98 i PLUHER, pORERISIRAS B aBuoBoa. Sebarq Baetaposed at
description thergof wll be omtted, 8 | n Enbodi nent, 5, the
descri ption i@egf%rp%aq}hgeé*é%al%#ﬁf nlpte grajt # PIPBART QBtQ}TVBEr?éoﬁga@e
transfer plate 8 is_extend to cone into contact w th anot her
adj acent heatlongdwshapl dizacsion gEthebeatdnpneier plakever , Maze
structure is not limted to this, a protrusion 98 of one 5 heat
transfer platragioarbe aperénoesiSiareauntepesedieter the tdspectivei ni ty
of another adjacent heat transfer plate 8. Further, the
10 protrusions 98 at a predetermined interval as illustrated in FIG. 10.
The protrusions 98 have an elliptical cross section and are provided
in a manner such that the major axis direction of the ellipse is
oriented to the vertical direction. Moreover, the protrusions 98, 98,
98, ... 98 are further juxtaposed in the juxtaposition direction of the
15  heat transfer plates 8, 8, 8, ... 8 with each central axis thereof being
positioned on the same line.

The protrusions 98 have heat storage capability, and obtain
heat from mixed air via the heat transfer plates 8, store the heat and
radiate the heat toward the room inside S. A protrusion 98 of one

20 heat transfer plate 8 is extended to come into contact with another
adjacent heat transfer plate 8 and supports the adjacent heat
transfer plate 8 so as to prevent warping of the adjacent heat
transfer plate 8.

The action of the protrusion 98 is as mentioned above, and a

25  detailed description thereof will be omitted.



protrusion 98 may be formed integrally with the heat transfer plate
8, and may be structured detachably. Further, in Enbodi ment 5, the
description is given of the case 10 thzg the protrusion 98 is forned
into the elliptical shape as the exarrpleﬁ, however, it is not limted
to this, but may be formed into a circular shape or a pol ygonal

shape. Identi cal Cﬁgﬁﬁnﬁbéirrlgﬁﬂ 5 @Péﬁe%&ri;ﬁimﬁé sivelent thakabo thAeshe

of Enbodi nent 4, and detail ed explanation thereof wll be omtted 15

(Embodi ment g}oﬁhgiox%@si & SnPBeaPehh¥fervilane o isAlkiieRdUE) LR ANLSSI On
air conditioning apparatus accordi ng to Enbodi nent 6 of the present

e 0, IR 8o SRR B a e

ool 0l nal (LTS on'of 4 e Deet 9 A0, £90LD ke dnoke
open no pa 43P Madtnl 138 WA BRI HTOLIS Aot
rrspect - dehar e eintoy e PR ATUE ML AN BR AL 0,
25 e 2ucn RO it g dEalc ol vl R R
Chat e 11 oty AT e B Pt e e o e R
one panel 178 enskmaxibd siragiurge éﬁt@égﬂgfyz& 5 and the control | gr

29 for controlling an air conditioning capacity or  |ight nodu] ation
of a Iighting syst &urther.dapbndeodignentpgilae deperiptien 1s given of the case

10  that the protrusion 98 is formed into the elliptical shape as the
example, however, it is not limited to this, but may be formed into a
circular shape or a polygonal shape.

Identical codes are used to refer to parts identical to those of
Embodiment 4, and detailed explanation thereof will be omitted

15 (Embodiment 6)

FIG. 23 is a perspective view of an induction emission air
conditioning apparatus accordiﬁg to Embodiment 6 of the present
invention viewed from a room inside. In Embodiment 6, a
maintenance and inspection panel 17 is provided in both end sides in

20 alongitudinal direction of the heating and cooling unit 1, in the
opening part 27 of a casing 19 so as to be freely opened and closed or
be detachable. Accordingly, at a time of maintaining and
inspecting, a maintenance and inspection work can be carried out by
detaching the panel 17. It is to be noted that the structure may be

25 made such that the lighting system R is omitted by making the



detector 28. ldentical codes are used to refer to parts identical to
t hose of Enbodi nent 4, and detail ed explanation thereof will be
omtted. 10 (Enbodinment 7) FIG 24 is a rspective view of an

i nduction em ssion air conditioning apparatus according to

Enbodi ment 7 of the present invention viewed froma roominside S

Embodi ment  7phse] StrWEHUIAR G hidteRralt Be thangtudiirceiydboand Qe
Enbodi nent 6. 15 More particularly, the panel 17 (and the |lighting

system R)  agGeRdihag the 1?@?9@9%%8&1 ® & 9rovited inald vidtRroRgRidTghe

part 27 of the casing 19 1 ded 1 n such a manner that a

o ude, {hegsl 1 ECES o1, TR L M LCh L Sp BB O LY
viathe ceiling c rucFBeblly Mledhad, SHETREP YRR PLH] PRECRALES 5B,
et tor . | HentrdaboseolRR R FooRibe 2h A TRl rE R R s e
25 (Enbodi emetiyBB letieh o5 PELETERLHER FUceaPenoro AT ERANI Tt ne
resent | nvaRtrdeiltor o IEH G GO B UDPOROFALT B PRND Kt Lle
View'S of anthagael oAb endrh @nd ERALER SRR ApRRr R USOREOD e ng.
tS.O Enbodi rrerétmﬁtgé. the present invention viewed froma roominside

10 (Embodiment 7)

FIG. 24 is a perspective view of an induction emission air
conditioni‘ng apparatus according to Embodiment7 of the present
invention viewed from a room inside S. Embodiment 7 is
structured by omitting the panel 17 according to Embodiment 6.

15 More particularly, the panel 17 (and the lighting system R)
according to Embodiment 6 are omitted, and the opening part 27 of
the casing 19 is provided in such a manner that a magnitude thereof
becomes to a magnitude which is approximately equal to the lower
opening part 14 of the heating and cooling unit 1. Accordingly, the

20  part which is exposed to the roém inside S via the ceiling C is
reduced in addition to the more simple structure, and an outer
appearance from the room inside S becomes better.

Identical codes are used to refer to parts identical to those of

Embodiment 4, and detailed explanation thereof will be omitted.

25 (Embodiment 8)



The induction em ssion air conditioning apparatus according to

Enbodi ment 8 of the present invention is structured such that the
heat exchanger 20 and the fan 22 are ar rﬁasgged collectively in any 10
one of both ends of the heating and coolihg unit 1, and a air bl ow ng
pat h 24 comruni cati ng and coupling the heat exchanger 20 and the fan

22, and the heatingI@nd56eq] pBsputitivel vicsy RIFQY Hedudfoh kenfreadn Bgr
and cooling unit 1 within the casing 19. The air blowng path 24 is

constructed Byn@ithaitigd épéﬁapéﬁzsea%rwﬁﬁ 6 RIS AR BPERe (RERERE
15 to the fan 22, and a duct-shaped nmenber 34 communi catively

connected w iﬁvéﬁﬁoﬁﬁkﬁt i élptﬁ% oP 3 H#)B,[@Pfgéé;ggtﬁé C%Q[he ég&s cut

i
conmuni cati on port. er, e air 1 I ng airr
flowinto th i NQ.: i [ Vd i qocini
of the ot her A S SIEREL 308k 1k HBhbe whd THEVAESE o LrtiB ke kY
is structuredesuch that a ai.r bl owi ng di.stance of theC f eed air
becones | ‘bngsh b o sflikaprodt: GBI AT Mhodtuscticefiling o
that the air  blow n th.24 is constructed by co rting the.inner
face of the EREPALREatE ok fhe BERTEHS BIYesItits Ve G THoComaHiG PO S
AT R o it M AR A
exanpl e, the duyct-shaped nemher 34 is omtted, and the inner_ face of
t he casing 1@0iﬁmbﬁglm@ﬁlﬁ@rOEBB%PEPSQWW@&W%1%1%@%6?‘?&@“@% arﬁ?@
formed as the air bl ow nr%éﬁath' Since the other structures are the

same as t hosdeat exchawmgerhend the e 2iane wrramaedeaillegtivelyen any

omtted. In the induction enission air conditioning apparatus '
10 one of both ends of the heating and cooling unit 1, and a air blowing

path 24 communicating and coupling the heat exchanger 20 and the
fan 22, and the heating and cooling unit 1 is provided on the heating
and cooling unit 1 within the casing 19. The air blowing path 24 is
constructed by a partition plate 33 with communication port coupled
15  tothe fan 22, and a duct-shaped member 34 communicatively
connected with the fan 22 via the partition plate 33 with
communication port.
Further, the air inlet 18 making the feed air flow into the
heating and cooling unit 1 is provided in the vicinity of the other in
20  both ends of the heating and cooling unit 1, and is structured such
that a air blowing distance of the feed air becomes longer.
In FIGS. 25 and 26, ther_e 1s exemplified the case that the air
blowing path 24 is constructed by comparting the inner face of the
casing 19 by the partition plate 33 with communication port and the

25  duct-shaped member 34, however, the structure is not limited to this,



according to Enbodinent 8, the feed air flows based on the drive of
the fan 22 according to the order of induction port 30 -- heat
exchanger 20 -> fan 22 --> air blowng path 24 -> air inlet 18 of 10
heating and cooling unit 1, and the roo nside Sis air conditioned
by the am nar m xed air and em ssion fromthe heating and cooling

unit 1. |denti¢aha¢adescale cﬁéﬁ%ea%aﬁ%ﬁélyt %P@kéﬁlﬁl@eﬂﬁé SRictihd éﬂ;‘?ﬁ

of Enmbodi nent 4, and detailed €xplanation’thereof Wil be omtt

15 (Embodi ”E?ﬂel%)ogﬁ'ﬁ 1dnlifted, RSP PES ThNEr Yé@é’%gpﬁlg‘nga%f}%gﬁ? 13%@ t he

em ssion air  conditloni ng apparatus accordi

present inv tde9ré1&’§%;f%% %acﬁd %E}%l‘fﬂg‘ﬂduftalc& RAlnfef 231G éh? ' S

cut away, an Vi ewe rom ction emssion ai

condi tioni ng ar atu ac rdl d ment 9 is.structure

Chat o oteantTgRE BRIt nCsate SRR RGeS HE F%meya%gh%g?

heat exchang in an upper si.d of the oI ing unit

T ot nar rhedpeBtd B b et ettt eoh Sk MR BORE D hurn i 1 or 35

|s arranged within_t alr b|OWIn path 24 (the 25 wi ndward side w nd
it B

path 25), and the iy Ul Phe 19@%?1%‘% IHORINE AP RATE YR nd

path 25) is used for a hum difying space of th feed air. The _steam
is delivered wﬁmﬁiw&ﬁ%@mb@é%ﬂgﬁ theteed jany, Méﬁb@?e@@nttﬁ@ drive of
hum difier 35 so as to be sprayed into the air blow n% path 24, and
the feed air thedanng? iascordimgoigihe pederaf islestspamget 390+ Seat

hum dified. Further, as is different fromthe case of Enbodi nent 4,

t he exchanger 20 — fan 22 — air blowing path 24 — air inlet 18 of

10  heating and cooling unit 1, and the room inside S is air conditioned
by the laminar mixed air and emission from the heating and cooling
unit 1.

Identical codes are used to refer to parts identical to those of .

Embodiment 4, and detailed explanation thereof will be omitted.
15 (Embodiment 9)

FIG. 27 is a perspective view of an induction emission air
conditioning apparatus according to Embodiment 9 of the present
invention wherein a part of an upper face of a casing 19 is cut away,
and viewed from the above. The induction emission air

20  conditioning apparatus according to Embodiment 9 is structured
such that a steam type humidifier 35 is provided in the vicinity of
the heat exchanger 20 in an upper side of the heating and cooling
unit 1. In other words, the structure 1s made such that the
humidifier 35 is arranged within the air blowing path 24 (the

25  windward side wind path 25), and the air blowing path 24 (the



air inlet 18 is provided in the vicinity of the fan 22. Accordingly,
the wi ndward side wi nd path 25 becones wide, and the humdifier 35
can be provided. Further, the heat exchggrt? 20 and the fan 22 10 are
separated therebetween so as to el ongat he air blow ng path 24
(the wi ndward side wind path 25), and the structure is nmade such

A i A
5

the 1 ndoor . EA89 %@?hbfh Feahfy ‘3‘;"‘1%9812%‘% eEﬁ% Q‘f laéﬁf%e%%a%%glggedap ts
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FIG 28 i ectl}se i ew.qf.an induction em ssion air
conditio 'ngegéﬁ‘%ﬁgﬂlg ac W&‘ﬂagl‘%fg Enbodi ment 10 of the present
ony and vi ewed t PSR RgyBLI e e Hho faehPE HBAOd oDt 1 the

condi ti oni ng appar at us. accordi ng to Enbodl ment 10 is structured such
that the duc®ikHalséd Srsnbeqvidadia i viceaityrarihentan Bductheerdingly,
em ssion air conditjoning apparatus according to Enbodi nent 8. Mre

particul arly thewindwardiside snndpaii 8 kecomemuiide oandgheshappdifacus
according to Enbodi nent 10, the air blowing path 24 is w dened by
onm tting the3fucn bham@d*idmcﬂrbeFlﬁvﬂheB,riﬂlet heatuartlkafipger 20 and the fan 22
10 are separated therebetween so as to elongate the air blowing path 24
(the windward side wind path 25), and the structure is made such
that the steam absorption distance can be sufficiently secured.
The structure of the air blowing path 24 can be freely
changed, and the steam generator can be freely provided in any of
15  the outdoor and the indoor. Further, the humidifying system may
be freely changed its structure to the other steam system than the
llustrated one, an evaporation system, a water spray system and
the like.
Identical codes are used to refer to parts identical to those of
20 Embodiment 4, and detailed explanation thereof will be omitted.
(Embodiment 10)
FIG. 28 1s a perspective view of an induction emission air
conditioning apparatus according to Embodiment 10 of the present

invention wherein a part of an upper face of the casing 19 is cut

25 away, and viewed from the above. The induction emission air



35 is provided by utilizing the space. The humidifier 35 is provided
inthe vicinity of the fan 22, the air inlet 18 is provided so as to
be spaced fromthe fan 22, and the strygture is nade such that the
air 10 bl owi ng path 24 becones | onger. ordingly, it is possible to
sufficiently secure the steam absorption distance. Further, the heat

exchanger 2Ocoﬁ@ﬁl&@l@lgz%?ﬁﬂﬂaﬁﬁ@aédﬂﬁd‘fﬁg 90 ERMIdiS Al B) &Y oMiietréd

any one of both ends of e heating and” cooling unit 1. The

structure of oAk tRt Bk AYIRALEY %&efn%ewap@iyoﬁétﬁégaag%ﬂi thé’iﬂdh'&%}?n

ot her than the steam generator may be freel provi I n any of

out door and Egﬁséf&qufr cd:ﬁﬂlrtf&?fmghﬁﬁaotlt#fﬂ'sdiéc&&ﬂlgi’fem tﬁ'gﬁngﬁt 8.

freely changed i'ts structure to steam

the T ke, -Sinoe « nREraR YA, ésﬂa%n%ﬁ%%%%sf L3 Siaga
ng?ﬂbé“é’gof“e#g%ﬁ?ﬁwoao"ﬁ Gemieliosat Dathodir Bl B6h £
0o b ne empoltibRed TR e RREL DO A qast i
Ponont” Fovedb B bRk 4 e Bon O HHRBE AR P tacd
number or { heh gberGFBH B PLERS e Ebibe 28 Wt éé%f%%%%a&d %Bda@tgt“%
be freely changed, in each of the enbodi nents nentioned above.

Furt her, t hespased ifepmothe fan 2Rdaed e parctsoe ARy dde ﬁﬂ@bﬁha&t@@g@@f

and the structure may be made such that the feed air can pass in the
10  blowing path 24 becomes longer. Accordingly, it is possible to

sufficiently secure the steam absorption distance.

Further, the heat exchanger 20, the fan 22 and the induction
port 30 are provided in any one of both ends of the heating and
cooling unit 1. The structure of the air blowing path 24 is freely

15 changed, and the other than the steam generator may be freely
provided in any of the outdoor and the indoor. Further, the
humidifying system may be freely changed its structure to the other
steam system than the illustrated one, the evaporation system, the
water spray system and the like. Since the other structures are the

20 same as those of Embodiment 4, identical codes are used to refer to
parts identical to those of Embodiment 4, and detailed explanation
thereof will be omitted.

It 1s to be noted that the present invention is not limited to
the embodiments mentioned above, but can be changed its design

25  within the scope which does not deviate from the scope of the



heat exchanger 20 by providing the induction port 30 in place of the
i ghting system R or the panel 17. In Enbodi nent 8 and Enbodi nent 10,
the lighting system R 10 nay be providﬁg%so as to be freely opened
and cl osed or be detachable in place o ny one panel 17, or the
structure may be mnade such as the enbodinent in FIG 24 by omtting

the panel 17pré:5érﬁtrl%'fv»enitfbrﬁaCFoneth?p]%’,ﬂQHgiﬁ%ﬂﬂi%n'@?ﬁﬂé’ﬂﬁ%@&“&?the

the casing 19 is buried in the back side of the ceiling C

exposi ng t heljohpid L¥LLEtchateanfl ﬂi%g%%é?ﬂ'?%ﬁ HP AR Qﬁa&%@@ LAY ?f'e

S, however, the structure may be such that the entir€ apparatus
is provided L ing:.C t bAS
s 55 et TEATRERRs ehRifo Y he dRBrG BTN L. LDieIARD 29344
characteriz I.S|.Ng:: 1 X casg_ for supplyi m xed air,
which 15 obt B ePB A THRS i P g BRR PSR e 8o
feed air o pe d o the, roo i nside; .a gui at h ich i
comuni c§ i nghﬁ%%ﬁé&%%s%ophﬁ e &?‘Eﬁﬂ?’&%@ﬁg%Olrjr,nafyob'\aﬂgﬂ?egyr?zwﬂgeed’
feed air to th i Xxer case; and a heat storage,ragdi ation nmenber,
which is att3EAARS SERETIH Y B&SBanR Suchy IEHRIG (FECoHA AN DaS in the
manner, for pbtaining heat fromthe m xed ai and radi ating the heat
to the room PRa &§¢ﬂ2ng%80r4@épifﬁljldéﬁg noRCtUM POoxE SOria Blpcest the
Claim1, furgh}e}r_ conprising: an adjustnent case for adjusting flow
of the feed HERINZAWSEMBSK OBdhBaran®hl th has an opening at one face
thereof and is buried in_a wall at the roominside with the one face
faci ng the room ihsiEgabodinensdsand Enmdbaddimesttnkiit thealightinesystean R
case and the
10 may be provided so as to be freely opened and closed or be
detachable in place of any one panel 17, or the structure may be
made such as the embodiment in FIG. 24 by omitting the panel 17.
Further, in each of the embodiments mentioned above, the
casing 19 is buried in the back side of the ceiling C by exposing the
15  lower face of the mixer case 16 to the room inside S, however, the

structure may be made such that the entire apparatus is provided on

the ceiling C so as to be exposed to the room inside S.



gui de path, wherein a circulated air path comunicatively connecting
t he opening to the guide path is forned inside the box nenber. 3.
The heating and cooling unit according teg,Caiml, wherein the heat
storage radi ati on nmenber conprises a plurality of juxtaposed flow
dividing fins for dividing flow of mxed air to be supplied to the
roominsi de ANEATIIY AANMHAIASD air through. 94 4. The heating and
cooling unit according to Caim3, wherein the heat storage radiation
menber conprises an elliptical heat storage pipe penetrating the
plurality of flowdividing fins in a juxtaposition direction of the

flow dividing finsg %h@ﬁﬁn@eﬁﬁ&%oﬁﬁ% AR éH&é&@éﬁz@&Qﬁf b RPridng: a
Claim3, further conprising a plurality of short tubul ar

t , f
B vl g fs niBe %%Sfr?g. FISRGg phbRld 437 VB8 dAREA] hiBirLY |
th i f fq t
and cool | ng. hgiatedath B &%&é ‘&ﬁeﬂr%@%%daﬁ% béfed %ﬁe?%é‘%
j uxt aposed in a4 | on of the f d| vi di,n

fi
e o reach oPeiate R PRt EEEh i Pofunlioaiifhly SRR TR
t f t wh
o o oy Rl aBEE ey i %ﬂasqsa@ 8% 4AB ShtHsCcA S eyl hr 56t
i nsi de, andtheaert re i's position d eIo %ﬂ%? (%hrusions. 7..The
heati ng and C%BW F’c 1012 ?}@nbﬁﬁ éﬁrﬁ aC RLAC PREHEKSe N &

menber has a fh Sltl] t he. m xer cas? als) flath box. shape,
erma conductlve manner, for obtaining heat from the mixed air

and radiating the heat to the room inside.

2. The heating and cooling unit according to Claim 1, further
comprising: an adjustment case for adjusting flow of the feed air;
and a box member, which has an opening at one face thereof and is
buried in a wall at the room inside with the one face facing the room
1side, for housing the adjustment case, the mixer case and the
guide path, wherein a circulated air path communicatively
connecting the opening to the guide path is formed inside the box

member.

3. The heating and cooling unit according to Claim 1, wherein
the heat storage radiation member comprises a plurality of
juxtaposed flow dividing fins for dividing flow of mixed air to be

supplied to the room inside and letting the mixed air through.



the circulated air path is forned at an outer side of one face
opposed to the aperture face and at an outer side of any two opposed
side faces adjacent to the aperture fagg, a rectangular air suction
port for suctioning adjusted air from t'he adjustnent case and
circulated air 95 fromthe roominside is provided at a m dpoi nt

between the two oppPEethssities hacesoding haipaecd@éfgab ChénBxerherein
case, the adjustnent case conprises a rectangular air blowoff port

for blow ng theheadiststah @écﬂiatﬁﬂﬂn&@&a@e@icbnb%ﬁ@@é bnpdllipticalllecat ed
to be matched with the air suction port of the m xer case. 8. The

heating and Qﬂﬁjaig@%i&ﬁ%i e1BASatdigthd ﬁlﬁaﬁﬁﬂ? dt 1190eaRAind fgs in a

adj ustnent case I's a X menber which narrows toward the air bl owoff
port. 9. The'r?ﬁ%. : : : I i 0. Claim7, wherein
the air bl owb yg;%?mgﬁﬂlﬁéé&%@?%ﬁ@ﬁ%ﬁ@%?ﬂhﬁ% ifé@&r"fstruct ed to be
able to adjust a volunme of air passing through. 10. The heating and

cooling unit according to Caim9, wherein a pair of an air bl owoff

B usting a vol umeoof b o S A8 cBiin itk ARCBRISOR CRTRE g s
Si'des of "t ecRmPT Bkt PLHGFDP! EREThbTGTURORtS SUTAD 715 be

aherin tho SUBBAIaTORAGARET R SEve ObFie RS SR ERBEAHRS pPBVRInging
D ovof f por { SaRsPCHBR bl ORISR NS, poy FodBomsignBa drating

flow of the mixed air.

6. The heating and cooling unit according to Claim 5, wherein
the protrusions are juxtaposed in a longitudinal direction of the flow
dividing fins so as to reach or almost reach adjacent flow dividing
fins, the mixer case comprises an aperture face, which has an
aperture where mixed air to be supplied to the room inside passes
and faces the room inside, and the aperture i1s positioned below the

protrusions.

7. The heating and cooling unit according to Claim 6, wherein
the box member has a flat shape, the mixer case has a flat box shape,
the circulated air path is formed at an outer side of one face opposed
to the aperture face and at an outer side of any two opposed side
faces adjacent to the aperture fz;-Lc:e, a rectangular air suction port for

suctioning adjusted air from the adjustment case and circulated air



96 | ocated at opposed positions across a space. 12. The heating and
cooling unit according to Caim2, wherein a guiding piece for

guiding the feed air to the air bl owoff ort is provided inside the
adj ust mrent case. 13. The heati ng and cod! ng unit according to Caim
2, Wwherein the adjustnment case conprises: an inlet for receiving the

feed air; ang.g, SURRIGESSHOG dS! fUStA 8edl Ot &Hﬁ{a@%_%ﬁt Bgtxﬂfééﬂrth%%@? of

ununiformty in a wind pressure and a wind velocity of feed air In

the adj ust ' i o 9 Lnlete.
7 ! oy e PSS, 0ol RSN ol Tl

heating and C cor

uppr ess1 0N SLLUELNISiIS, 8ueehanaulas BhAlBHBER IR blowllbihd o

| ocated to bé oppo n a manner “such that

di st f t.he air bl fif _-pQnt dual | y; i :
decr eases al BHILSRGHG EOM TR ArRaePREhPar 19geafe B Shorrtghed wikh
the inlet is {lor med a%. one rgn%etz]i[ede.ofnthe suppressi on structure,
where the di $E&RLESPSUPRP I  TM1ECT $f8Cheat i ng and cool i ng unit

according to Claim4, wherein a heat storage nmenber for obtaining
heat fromthe mxed air and storing the heat is filled in the heat

storage pipe. 16. The heating and. coaqling unit acgording to aim6,.

97 wherein the apgrﬁhﬁiﬁ%@gﬁnd Reo g&m&@%owﬁ@gaw g}@én maY pegein

than the opening of the box nmenber, a passage, cl earance where .

circul ated aithetaslipetmgoticesedsianbex npembercuhithenasrewpiew aydsidusairs

formed between an edge of the opening of the box nmenber and an
blowoff port.

9. The heating and cooling unit according to Claim 7, wherein
the air blowoff port or the air suction port is constructed to be able to

adjust a volume of air passing through.

10. The heating and cooling unit according to Claim 9,
wherein a pair of an air blowoff port door member and a pair of an
air suction port door member fo—r adjusting a volume of air to pass
the air blowoff port or the air suction port are respectively attached
to edge parts of both long sides of the air blowoff port or the air

suction port so as to be slidable.

11. The heating and cooling unit according to Claim 10,
wherein the guide path includes a part of each of the air blowoff port
door member and the air suction port door member, and the air

blowoff port door member and the air suction port door member are



edge of the aperture face, and a lighting systemfor lighting the
room inside is provided at the passage clearance in a manner such
that the circulated air can pass. 17.° eating and cooling
apparatus supplying mxed air which is tained by mxing feed air
to be fed and circulated air from a roominside, to the roomi nside,

char act eri zeghitedUPsH SO posifRAs £x038NP8Haca fan for passing the
feed air to the heat exXchanger; and a heating and cooling unit for

rectifying the mxed air of the feed air passing through the heat
exchanger and being treated, and the circulated air so as to supply

to the roominsi de%Z?ﬂeeﬂ-ééﬁhg%lﬁ&'%?oﬂﬁgturﬂft atcggrtﬂ-r@ggor g:léirhoz the

roominside. 18. The héating a coolrng”apparatus a ng td daim
17, wherein_the heating;.and coqld ng unit i i Xer r
T xing the T Snsp % EPRIARCHREGS bE Sl linlg FRERRLE &y B ¥ e BRSOl
is structured S0 as t induc& zgd scrct%on tthe circulated air into
the nixer c&$E E)?/pﬁg}’ﬁ]&dtﬂjeﬂ BeACHAPISHIEN ' FE g treated. 19. The .
heati ng and cooling apparatus according to Claim17 98 or 18,

wherein the heating and cooling unit is formed into a rectangul ar

par al | el epi ped shape, .t he heat exchanger and. the fan are respectively
arranged in both é—%dggﬁeohew@gr% icﬁaﬁ&gdl%’écﬂqcﬁﬁgm to §aAHi thed

t her ebetween, _ and a_air _blow ng path for g:om_’runijgﬁti ¥e| y connect.i ng
the heat exdrhapkfin, thenedrustment eare erapPriRgsand iadel fogregsiyingthe
provi ded. ] ) )
feed air; and a suppression structure for suppressing occurrence of
ununiformity in a wind pressure and a wind velocity of feed air in

the adjustment case depending on a distance from the inlet.

14. The heating and cooling unit according to Claim 13,
wherein the suppression structure is a rectangular plate material,
which is located to be opposed to the air blowoff port in a manner
such that a distance from the air blowoif port gradually increases or
decreases along a longitudinal direction of the air blowoff port, and
the inlet is formed at one end side of the suppression structure,

where the distance is the largest.
15. The heating and cooling unit according to Claim 4,
wherein a heat storage member for obtaining heat from the mixed

air and storing the heat is filled in the heat storage pipe.

16. The heating and cooling unit according to Claim 6,



20. The heating and cooling apparatus according to Claim17 or 18,
wherein the heating and cooling unit is formed into a rectangul ar
paral | el epi ped shape, the heat exchanger,.and the fan are arranged in
one face side of the heating and cooli g}aunit, and a air bl ow ng
pat h conmuni catively connecting the heat exchanger, the fan and the

heating and go@lre®tHBidperfufd e¥dcdetbhe?thixdPeabeabisnth apa aoAll@gthan
appar at us according to any one of Cains 17 to 20, conprising:. a

casing for hgusi,pgnihe om%ﬁte IRSChRIGBEY, 4 Bastabe athrbhRe WREFE ng and

cooling unit; the casing bei ng provi ded w th an opening part facing

to the roominsided At 06 S0REBhEA PE6 | HBGRGIAEE aqzegtaggggbﬁ%ees ig,

lighting systéemso as to y open and cl ose or

22. The heat

conpri si ng: g%g@g}e%&%g glaae{@%tl ng a&ﬁ&ﬂ{y% ﬁp%é)l n ghrg%eorn?l st de
and a contrghlgerOfﬁgf FB con roI qga%{'{fgf btg}’l% Sé{%?% I;}éé:}é gl(éénllaon

per f or mance t | i e

on a detection .result of.t t 2 The heat d

appar at us ac&otideds 31(9%5‘%%&8%3%8%3%%@@9%3?69g‘%‘al 2 anqlsglg ggt

casing for ho si ng (?eat exchanger, the fan and the heating and
cool ing unit? -t e circu ate alr can pass.

17. A heating and cooling apparatus supplying mixed air
which is obtained by mixing feed air to be fed and circulated air from
a ;room inside, to the room inside, characterized by comprising:

a heat exchanger;

a fan for passing the feed air to the heat 'exchanger; and

a heating and cooling unit for rectifying the mixed air of the
feed air passing through the heat exchanger and being treated, and
the circulated air so as to supply to the room inside, and emitting the

heat of the mixed air to the room inside.

18. The heating and cooling apparatus according to Claim 17,
wherein the heating and cooling unit comprises a mixer case for
mixing the feed air after being treated with the circulated air, and is
structured so as to induce and suction the circulated air into the

mixer case by using the feed air after being treated.

19. The heating and cooling apparatus according to Claim 17



the casing being provided with an opening part facing to the room

i nside; and the opening part being provided with a maintenance and

i nspection panel so as to freely open agﬁ%close or be detachable. 24.
The heating and cool i ng apparatus accor g to Caim23, conprising:
a detector for detecting a human body in the roominside; and a

control ler fgf 1@0%15@}é1hrt%eal'ﬂeé’ﬂ1hg%ﬂﬂbbbﬁﬂg%ﬂ%%ff@fﬂ@ﬂclﬁtgaased on
a detection result of the det ector 25. The heating and cooling

appar at us aceekdifdgi hP RARY1R fod ihds 17 to 24, wherein a heat
transfer pipe ofn%1 hﬁi exc a ger %5 an elliptical pipe. 100 26.

The heating and copli B8-#RREHALS: 6GPEAL Bon ' oANAREVRly ChALIEed in

to 25, wherein the casing Is I'na celling a

i nside, and tr e
of the ceil PUgREHEgEHE B ﬁ#%éﬁﬁacfor%‘ﬂhaénﬁ i paiafithd (PRI
t he heat exchanger. 27. The heating and cooling apparatus accordlng

to any one o ains 17 to 26, wherein the heating and cooling unit
conprises: a guide path.which nmuni cati.ve onnected w

ool atod ai ¢ andagir plEWiE Haibdf%g.qommma%?@f PRHERE T ak e bkt
storage radi ati pn nmenber ich j t ached | m xer, case .i.n.a

t her mal | y- cofdG ARG i gr] sf@oilaﬁmnggaﬂ of RIS BRovaded; r

and radiating the heat to the room i nsi de.

20. The heating and cooling apparatus according to Claim 17
or 18, wherein the heating and cooling unit 1s formed into a
rectangular parallelepiped shape,
the heat exchanger and the fan are arranged in one face side of the
heating and cooling unit, and

a air blowing path communicatively connecting the heat

exchanger, the fan and the heating and cooling unit is provided.

21. The heating and cooling apparatus according to any one of
Claims 17 to 20, comprising:

a casing for housing the heat exchanger, the fan and the
heating and cooling ﬁnitQ

the casing being provided with an opening part facing to the
room inside, and
the opening part being provided with a lighting system so as to

freely open and close or be detachable.



28. The heating and cooling apparatus according to Claim21 or 23,
wherein the heating and cooling unit conprises: an adjustnent case
for adjusting the flow of the feed air gk}er being treated; and a
box menber which is housed in the casing,” has an opening in the
opening part side of the casing, and houses the adjustnent case, the

m xer case and the2guTée paitingant aoslingWpdadtakncedtding to Claim 21,
comuni catively connecting the opening to the guide path is forned

in side the bgmpeaier. 101 29. The heating and cooling apparatus
according to Cdaim27 or 28, wherein the heat storage radiation

menber conprises ag d@é@éﬁjriﬂ)}é &B&ekﬂﬁ%ﬁaﬁ?@??fgllﬁe{f{ﬂ tHé Beofd ﬁ%iagr and

dividing fl ow of m xe air to be su room i nsi de an

letting the mi Xeqmgiézrgflt£%%$§}nc%ﬁgo-ﬁe?§ %?t%tcﬂxngoﬁf'gf ﬁ;ﬁ?éiir%n?ﬁngggl%éjs

according to C ai orage radiation ne

conprises an_el.bkipti i ratl ralli

of Tl ow di vi deb i pEct and e B8Pl TR PR b S ol P st
dividing fins_31.; The.heatin cQoJ i ng._apparatus according to
Claim29 or %8¢ d\ﬁ%%&é‘?% r?ﬁ‘éﬂh%gﬁ'f%gejﬁ%ﬁg%ool ing unit conprises a
plurality of short tubular protrusions, which are forned to protrude
froma face of the flow dividing fins, for changing a direction of

radi ati on heating Oﬁ%r the roominside and dividing fl OV\](t of the
mxed air. 32. The2He eglae%mag FARIBE FARATGS LS ACEPEHRE 102y s of
31, wherein the protrusions are juxtaposed in a |ongitudinal
direction of Claims 17 to 20, comprising:
a casing for housing the heat exchanger, the fan and the
heating and cooling unit;
the casing being provided with an opening part facing to the
room inside; and

the opening part being provided with a maintenance and

inspection panel so as to freely open and close or be detachable.

24. The heating and cooling apparatus according to Claim 23,
comprising:

a detector for detecting a human body in the room inside; and
a controller for controlling an air conditioning performance based on

a detection result of the detector.

25. The heating and cooling apparatus according to any one of
Claims 17 to 24, wherein a heat transfer pipe of the heat exchanger

1s an elliptical pipe.



the flow dividing fins so as to reach or al nost reach adjacent flow
dividing fins, the m xer case conprises an aperture face, which has
an aperture where mxed air to be supplied to the roominside passes
and faces the roominside, and 102 the ¥krture is positioned bel ow
the protrusions. 33. The heating and cooling apparatus according to
Claim 32, wherein the box nenber has a flat shape, the m xer case
has a flat box shape, the circulated air path is fornmed at an outer

side of one face ed the aperture face of the m;xer, case and
2t “an outer side ofC oy PiBBTHRLgoblEE + iR e A EaRI i L FRS SHEor
aperture fac are n ar, air. syction port for,suctionihg adjusted
P From  tne iR bRt HhSlein e coralas nioRiedt i e Mt nEe Ge
is provided at a.m.dpoi nt, between the two opposed side faces on the
one face of tREMHRFIE 388 the adjustment case comprises a

rectangul ar air blowff port for blow,ng the adjusted air, and sai
air blowoff port thelcoengds ﬁ@%uﬁadm Ghatnthaatiain adiadk sidegel the
of the mxer case. 34. The heating_ and cooling apparatus according
to daim 33, cehpBEdpisedeanibhe deedair,cind sped alpprssembleroygh the heat
narrows toward the air blowoff port. 35. The heating and cooling
appar at us accgchiamgero Cl aim 34, wherein a pair of an air bl owof f
port door nmenber and a pair of an air suction port door menber for
adjusting a volune of air to pass
27. The heating and cooling apparatus according to any one of
Claims 17 to 26, wherein the heating and cooling unit comprises:
a guide path which is communicatively connected with the
circulated air and guides the feed air to the mixer case; and
a heat storage radiation member which is attached in the

mixer case in a thermally-conductive manner, for obtaining heat

from the mixed air and radiating the heat to the room inside.

28. The heating and cooling apparatus according to Claim 21
or 23, wherein the heating and cooling unit comprises:

an adjustment case for adjusting the flow of the feed air after
being treated; and

a box member which is housed in the casing, has an opening
1n the opening part side of the casing, and houses the adjustment
case, the mixer case and the guide path, and

a circulated air path communicatively connecting the opening

to the guide path is formed in side the box member.



the air blowoff port or the air suction port are respectively
attached to edge parts of both |ong sides of the air blowoff port or
the air 103 suction port so as to be shb?abl e. 36. The heating and
cool i ng apparatus according to Cl aim 35, “wherein the guide path
includes a part of each of the air blowoff port door menber and the
air suction port door nenber, and the air blowff port door nenber
and the air suction port door nenber are |ocated at opposed

posi tions across a29p@be. héwtingdherdeasling apyhre@akidtgotdp €& 03aim 27
according to any one of Clains 33 to 36, wherein a guiding piece for

guiding the teem, arherdhii®le Beinstdragatiedihfion @ cthhePLOMrisdOst s
provi ded inside the adjustnment case. 38. The heating and cooling

appar at us acephfilg b0 3A¥peREd How @i@@@éﬁng %ﬁ&m\&@ﬁggﬁeﬁ fenixed

adj ust mrent case conprises: an i1 nlet whi I S conmuni cat

e et oottt k0 Geppl Y o RBbh HAdESGFA TERILDTHE SRkl hipf! ! o

being treate pression structure a rectangular plate
nmenber whichy }ﬁuéﬂcated to be opposed to the air blowff port in a
manner such tha

a distance fromthe air blowff port gradually
i ncreases or decreases along a longitudinal direction of the air
bl owof f port, and that the inlet is formed in one end side of the

suppression structyre in whi.ch the distance becomes maxi num 39. T
heating and cool | nglapbsr AFNEARY APAEREGRRATAINE AHCOLGME (9 SR ),

to 38, wherein the air blow n ath js structured so as to ..
W erelna}:lhe heat sto%age radiation member comprises an elliptical

heat storage pipe penetrating the plurality of flow dividing fins in a

juxtaposition direction of the flow dividing fins

31. The heating and cooling apparatus according to Claim 29
or 30, wherein the heating and cooling unit comprises a plurality of
short tubular protrusions, which are formed to protrude from a face
of the flow dividing fins, for chaﬁging a direction of radiation heating

toward the room inside and dividing flow of the mixed air.

32. The heating and cooling apparatus according to Claim 31,
wherein the protrusions are juxtaposed in a longitudinal direction of
the flow dividing fins so as to reach or almost reach adjacent flow
dividing fins,

the mixer case comprises an aperture face, which has an
aperture where mixed air to be supplied to the room inside passes

and faces the room inside, and



be used as a hum dification space for humdifying the feed air after
bei ng treat ed. )
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the aperture 1s positioned below the protrusions.

33. The heating and cooling apparatus according to Claim 32,
wherein the box member has a flat shape,

the mixer case has a flat box shape,

the circulated air path is formed at an outer side of one face
opposed to the aperture face of the mixer case and at an outer side of
any two opposed side faces adjacent to the aperture face,

a rectangular air suction port for suctioning adjusted air from
the adjustment case and circulated air from the room inside is
provided at a midpoint between the two opposed side faces on the
one face of the mixer case, the adjustment case comprises a
rectangular air blowoff port for blowing the adjusted air, and said air
blowoff port 1s located to be matched with the air suction port of the

mMixer case.

34. The heating and cooling apparatus according to Claim 33,
wherein the adjustment case is a box member which narrows toward

the air blowoff port.

35. The heating and cooling apparatus according to Claim 34,
wherein a pair of an air blowoff port door member and a pair of an
air suction port door member for adjusting a volume of air to pass
the air blowoff port or the air suction port are respectively attached

to edge parts of both long sides of the air blowoff port or the air
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suction port so as to be slidable.

36. The heating and cooling apparatus according to Claim 35,
wherein the guide path includes a part of each of the air blowoff port
door member and the air suction port door member, and

the air blowoff port door member and the air suction port

door member are located at opposed positions across a space.

37. The heating and cooling apparatus according to any one of
Claims 33 to 36, wherein a guiding piece for guiding the feed air
after being treated to the air blowoff port is provided inside the

adjustment case.

38. The heating and cooling apparatus according to any one of
Claims 33 to 37, wherein the adjustment case comprises:

an inlet which is communicatively connected with the air
blowing path and receives the feed air after being treated; and

a suppression structure of a rectangular plate member which
is located to be opposed to the air blowoff port in a manner such that
a distance from the air blowoff port gradually increases or decreases
along a longitudinal direction of the air blowoff port, and
that the inlet is formed in one end side of the suppression structure

in which the distance becomes maximum.

39. The heating and cooling apparatus according to any one of
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Claims 19 to 38, wherein the air blowing path is structured so as to
be used as a humidification space for humidifying the feed air after

being treated.



