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BACKGROUND
15 1. Technical Field

S,
AT

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



A heating and cool ing apparatus for carrying out confortabl e heating
and cooling by, for exanple, burying a heating and cooling unit
provided with a radiation panel, in which a plurality of pipes for 25
| etting heating medium or cooling nmediun®through are installed, in 2
the ceiling and carrying out radiation heating or radiation cooling

apparatus. (eUge CeHTRG PR Gt ER G RGHGR oR. SeadRaqs TeBAPC Fepling is

blowing cold.air.,or warmair. directlLLy to the.ro i nsi de. 5For_,
exanpl o, di s SUSESPFEshBRIngltad bt b dohyarian fatige and cooling
heati ng-cool i ng radi ati on panel ., conprising: a pipe support part, .
whi ch is for ARBBURR \§-8t.chyPutidtal @W@lt%%ra@h‘ ariapasral upsyiorddowang
which a pipe for letting tenperature medi umthrough can be fitted
from the thi 6RWeaY @ F&FL Gir girechly tatharpom pramge. body; and a pi pe
10 screw nmenber, which is engaged with the pipe support part to fix
the pipe For |etti Hgresapeplks discloseid imRatembdhite wfeneby i nt@ibiment

of the pipe for letting tenperature nediumthrough can be facilitated
and r epl acembeatofg-toeipg radisriohaianelgdreppeiag us eipe dupporbpeuwgh
can be carried out easily even after installation 15 thereof. (refer
to Japanese RdiiehtisAppidedatd be ihedghaOpénvih. a HAd19588 Hah®1ddy and in
SUMVARY On the ot her hand, a heating and cooling apparatus such as a

20 mul ti air vwelowdi4 bgﬁ@lfoﬂ[etﬁiﬂgafbrﬁgiekét«@fé nfQE Gt BRAo@PRVRNTBS fRted
‘probl emthat the wind velocity of cold air or warmair Trom an indoor

cau prent | bl el ST 09 400 4y 548 Wi

tenperatie UPRAGMERTHH WIRH 1 QUAdIBE PG ith 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)).

N

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



25Mor eover, the air conditioning efficiency of the heating and 3
cool i ng apparatus descri bed above, which uses radiation cooling or
radi ati on heating, is low since only |ow heat or high heat due to
radi ation cooling or radiation heating i 8 enployed therein, and the
range of use of the heating and cooling apparatus is |imted. For 5

exanple, it is ot appropriate to use the heating and,cqoling ;.

appar at us i nc‘io%ﬁl%@éﬁ%g@]g}%a %38?&%5?1% e’i‘?ﬁﬁfﬁ}hyg?ﬁﬁrﬁ?{ éqlgicggl,mg or
pl ace having a,l arge,thernal. l.oad,. or a.pl.ace, havi ng. h air flow ng
"nto and out TEMKEOE ReRgEp oW fiate ST RS RERT BT HEBRIHALUP O s
necessary to provide nmeasures agai nst. dew condensation or 10 the like
separ atel y, Fadmtien gealing gyt radiatwasheating 1s em@i@(/%??hﬂ’fén@éﬂdiﬂ@e
heat i ng-cool i ng radj ati on _panel of the Patent Literature 1 cannot
resol ve the #BBge ol elnihe heatingried soebiog appaeainisos lmdtesbenFande
in view of such a situation, and an object thereof is to provide a
heati ng ahd esahiplg, ifsisundt apndoprihbato npeait boatinggaappanhtgs in
whi ch since supplying mxed air which is obtained by mxing feed air
to be fed andppiaretiiaied placef iavirigheosotihermsi desuladidiheropertiénsd de
in a lamnar manner, and emtting heat obtaining fromthe m xed air,

to the room phstalbasings laegeaheynaltload, ara phdi hawvimigeath e room
inside, it 20 becones to possible to get high efficiency and high

pover, to redlreing BR@GEndostithabbsf. f dVlcdbbve0ntelrkapiaHbthBaprablem
condi tioning by the conventional radiation panel enploying only heat

em ssi on, tO0tRAGYENH n8edlsalrl tBRMovEdD 8h 84 MR UNEVISRD TSy céﬁd?ﬁﬁéﬁgn or

t he range of usage of the apparatus, and to avoid the need o

measur es;@gaiRgt]iled sSeuL SN ERBALE Cuses 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
imside 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.



4 A heating and cooling unit according to the present
invention is characterized by conprising: a m xer case for supplying
m xed air, which is obtained by mxing circulated air fromthe room
inside with 5 feed air to be fed, to the4roominside; a guide path,
whi ch is communicatively connected with the circulated air, for
guiding the feed air to the m xer case; and a heat storage radiation
menber, which is attached in the m xer case in a thermally-conductive

manner, for obtaini eat fromthe mxed air.and radiatin he 10,.
heat to the room i%rs]l?%%t.mg an&co?ﬁngﬁ‘@ @ézgghcilq%%%? 8&?5‘9%%8“5%“%
be fed is bl O\A%thr%ugh thg %ui de.&g{gﬁ to.the m xer case, .In such_a.
manner, the & FoatAEH S DY COWMPHMNG GHTKET GasedonarhprlAns paged air,
m xer case and%ﬂ9 o xed, w the feed ai{ tt@a’ becone ni xed air. . The .
heat st orage™ i aimeqbIRixg eirpdlated HEdrony the gromemside grith
the m xed air, apd carries out radiation cooling or radiation heating
to the rodm tepd aix to be fed, o pharpam wmrideosligwdewrath, ackinhdisng to
the present invention is characterized by conprising: an adjustnent
case for adj gemimygnitativelyweainediediwil e ciranthtedoair, fengaidingiloh
has an opening at one 20 face thereof and is buried in a wall at the

room i nsi de fed¢chasatathaenbaredsat ang 4 heatcdorigsirdéiation themdiorg
t he adj ustnent case, the m xer case and the guide path, wherein a

eircul at ed awhiphtis attavhed ¢attheehyxeoonesin agtHaramllhecopkitie t o
the guide path is fornmed inside said box nenber - 25In the present

invention, theahosroratitad@useEehherhthicheixéd agh ﬁilfdnﬁdia%ﬁ%thé he
S

m xer case and the guide path, and the circulated air path i urt her

formed. {®rculated the rdhahsiddre box nmenber via the opening, travels
through the circulated air path and the guide path, and flows into

the mxer case. SATHRRLIf®sRRY 0ChLRY, told 2 EOHY 20 kBIbIG: PLASERS

i nvention
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



is characterized in that the heat storage radi ati on nmenber conprises
a plurality of juxtaposed flow dividing fins for dividing the flow of
m xed air to be supplied to the roominside and letting the m xed air
t hrough. 10l n the present invention, thesflow of mxed air to be
supplied to the roominside is divided into a plurality of |ayers by
the flow dividing fins of the heat storage radiation nenber, and the
m xed air isadlpiment ¢ase tbermarer paselandithe goldeappbly, andithel ayer
flow manner, and therefore the draft to be given to the user of the
room 15 i nsi decilatedppirasatddis further fotmati ndCiandlated airgenteirs the box
according to the present invention is characterized in that the heat
st or age r adi atémbhenendéhecpmringesravelslthirptghdhehsatulttod age gaitheand
penetrating the plurality of flow dividing fins in a juxtaposition
direction of thdhguidewadhyadidno@® ihtothe mixer ¢awe. he present

i nvention, since the heat storage pipe has an elliptical shape, a

pressure § oss to bg mﬁgdavd@@blﬁhgimm@bmmgﬂﬂm ¥edsa@ht irchthibe
heat storage pipe while the m xed air passes the heat storage

radi ation megbehafdetmelesh {101 fige healst ot fer £@inthsh dbempduced, and
the m xed air passes the heat storage radiation 6 nmenber snoothly

Rl L O B S
?bt ai ned fromnge M Xed &r'toMWsGhPliH to' thd Moh AR AL 8 ¥ etting the
mixed air through.

10 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
air is-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

L

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



5A heating and cooling unit according to the present invention is
characterized by conprising a plurality of short tubular protrusions,
which are fornmed to protrude froma face of the flow dividing fins,
for changing the direction of radiationéeating toward the room
inside and dividing the flow of the mxed air. 10In the present

i nvention, the short tubul ar protrusions change the direction of
radi ati on hezenabet swwoghthan rﬁumﬂwﬂzt%%e FRPIONEISIAeyi dEOXeRYer bhe

of mxed air to be supplied to the roominside. Mreover, since the
protrusi ons keaksioragequpeairengthenhbheiflosy davidiae fims and; ‘Fﬁa‘,flaﬁ%%t

s obtained fromthe m xed air and transferred not 15 only by the

f1 ow di vi di ngedt,shinlt isdmingdtitenptloe nusiednairrnd steteds el neoxamm
the entire area of the heat storage radi ati on nmenber, and occurrence
of tenperat uirgsideevenness in radiation heating to the roominside and
in supply of mxed air is inhibited. A heating and

cooling ynit accorflikhtingthel poelsesturit wenblrding26d tise phasact arvexddon
in that the protrusions are juxtaposed in the |ongitudinal direction

of the flow g vigi9efiz88 5P compr9singds blaraktyes shoepehbadiracent
flow dividing fins, the m xer case conprises an aperture face, which

s, o0 001U AR A% Sr08 g prols B, Lok oo
%PO.Si tioned batow;L0& R bl UhhdSng the direction of radiation heating toward
the room inside and dividing the flow of the mixed air.

10 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 areé 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.



In the present invention, the flow of mxed air in the m xer case is
di vided by the protrusions and the m xed air passes the aperture of
the aperture face pcisitioned below the protrusions and enters the
roominside through the opening. Mreover, the 5 direction of

radi ation heat fromthe mxed air is changed by the protrusions and

ent er o the room | niy ALENFoHGh ERen Hpgnthg. o S Eab o fpiser
That the. box ErGes ety PR ReRRfibionR 5l K87 o iked 40 Fadies fieu:

box shape, the c%rcul ed air, path is for.ned.at .the outer, side of ope
face opposed®P&t %%ﬁ ¢ aPETf agRPINEoPEdehelomgthe prafrpsiges an
opposed side faces .adjacent tqQ the aperture face, a rectangular air
suction port € Prsthe F%‘?ﬁﬂn@lség?fﬁgféﬂghit SfORARINEe avjueeveihtthease and
circulated air fromthe roominside is ﬁ;ovi_ded 15 at the m dpoi nt

bet ween the Ewschipoebradiajion heas fopmt tee vrizeflaus isfchameed kethease,

t he adj ustnment case conprises a rectangular air blowoff port for

bl owi ng out DhHetayioss eddatlie radihtsen deaitpasseadhe apetturs dfahat ed to
be matched with the air suction port of the m xer case. 20In the
present i nveapeotyreatijcested eaiters bhé reoadjnsiteehiroaghetissopbaimg.out
fromthe air blowoff port and suctioned into the air suction port at

@ posi tion mat chedAvhédtingeasd rcobliﬁ‘gﬁiﬁitpﬂfcbrdi% s&'€he preBBACinvention
circulated air fromthe roominside is suctioned together fromthe

Fcu s 1 st has el s b Soskieoias SAusisn gl hienzge

faces, apg i2aB%e@ 4 MatobKEpe CAM 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  atthe 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 1s 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



A heating and cooling unit according to the present invention is
characterized in that the adjustnent case is a box nmenber which
narrows toward the air blowoff port. 5ln the present invention
wherein the adjustnent case is a box nmenBer which narrows toward the
air blowoff port, the wind direction, the air pressure (w nd

ressure) and the lik re adjusted.due.to collision with the inner
Pace of the QHP%‘%%H& g%‘@aﬁmmnx IRhSrBIRELGAMYy out of feed
air fromthe air blowff port, and the feed 10 air is blown out from
the air bl owoff poftheatinBendicoekag unit according po khamirageahtnvention
cooling unit _according to the present invention is characterized in
that the airibthapi¢tepined oy thavethe pndsustment pase is & honstembeeavhish
be able to adjust the volunme of air passing through. In the present
i nvention, thnarvowsrmevwadrdathaiasirdlewefftipmrbe 15 bl own out fromthe air
bl owof f port of the adjustnment case and the volunme of the adjusted

air and cjrcul at edlaithetprelens invéwtied wheeeihthahdjsstet éwncpey is 9bhox
the m xer case can be respectively adjusted as occasion arises. A

heating and eeohibeg whidh aseeswhRewkbedifle AresRRoff poentilnwzAdi s
characterized in that a pair of an air blowff port door nenber and a

pair of an aidhr&dfdn, HhePT prRRhrB¥FIAH 1¥sstdblahtinde HRe Wb WHulted
air to pass the air blowoff port or the air suction port are

respectively jqfd ?ﬁ@(ﬂﬁsﬁ&l SHYR tRR e fakatdt tﬁ%”@djﬁsgggbrﬁ;cé%%rﬁ{%% éike

| owof f port or e alr suction port so as to be “sli

present I nventiral bidGinPbHBs Me fAHALES tRk aik B1BK off port, and the feed

10  air is blown out from the air 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



9 blown out fromthe air blowff port of the adjustnent case is

adj usted by opening or closing the air bl owff port door nenber, and
the volune of the adjusted air and circulated air to be suctioned
into the air suction port of the m xer c8se is adjusted by opening or
5 closing the air suction port door nenber A heating and

cooling unit,according to the, sent.invenfion is characterized in
t hat the guié LI 8%8@% aépbi?‘f’ogﬁp@at&?@e RABISEGE] @3 IS port
door menber and the air suction port dgor nenber, and the air bl owoff
port door neABERStERLY RECAINE SLEPBREIRE agddowdalt perbdponieembeit and
at opposed positions across a, space. . In the present invention
wherei n the &he volwost of P adiethedrmirmnd singulatedhprr tubeismetivorad into
door nenber are | ocated at opposed positions across a space, and the

ai r pressur ethewer suationheomierf thitemjixef chbe igaidgesteat by wpieheng fve
adjusted air flows fromthe air 15 bl owoff port door nenber (air
bl owof f port pldsihg theeaiaisucsimt port goot noaabemenber (air suction
port), and air at the periphery of the guide path (circulated air) is

suctioned into theAshsatugtawd cpelihgdoelt dmREB&Ind 8 the Yeekent Pevédtion
t hrough the gui de path. A heating and cooling unit according

to the preseig chaveeierpieih that Has 26H 86 ipzel ikl hidd adp Hu st HLIPLEERe
for guiding the feed air to the air blowdff port is provided iInside

the adj ust meRfy BASRoff port dodrimehEod §RENL Qﬁ‘eéﬁdt?c?}ln B\é‘/gte B_oBﬁ?rtl%]gﬁﬂer,

air is fed to the adjustment case, the feed air collli Wt
U 10 D1 SO 55 B Ty AR bR, 5 e
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  1is 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.



10 A heating and cooling unit according to the present
invention is characterized in that the adjustnent case conprises: an
inlet for receiving the feed air; and a suppression structure for
suppr essing occurrence of ununiformity il the wind pressure and the
wind 5 velocity of feed air in the adjustnment case depending on the
di stance from said,inl et I.n the .present. i nvention, the. .
suppr essi on struct%rléeagb]ﬁ%laé)sds‘é%db’&%wgﬁ&@o" gttt PRESSAE Tention
wi nd pressure and the wind velocjty i.n-the adjustnent case, such as
occurrence ofS YRIARAGERRELR P}Hittﬂée AAEFIIReRT BRSO FOMBREses- AT} chlﬁﬁ or
adj ust nent case, dependi,ng. on the distance fromthe inlet, that is,
fromthe wi nBR@ELYLRS glée ferd perand i syppessin plrwsture fonsuppsaasiag
si de. A heating and cooling unit according to the present

i nvention i soetiargoceof xadniformaty ihshe vphrepreéssurstand theevird a
rectangul ar 15 plate material, which is |ocated to be opposed to the
air bl owdf f pelaciiynofferdnmierinstlohadhasto émt dise dapenflimgnosiaile distance
bl owof f port gradually increases or decreases al ong the |ongitudinal
di rection of ftdme said ihlepwof f port, and the inlet is forned at one end
side of the suppression structure where the distance is the |argest.

20l n the present ilweheipaaseht thvéstieanshe babpdtebdion sBUBSIrsUCh that
t he di stance between the suppression structure and the air bl owoff

port is the lsﬁb??éése@stodc*ﬂ@réﬂé@bf ﬁh@ﬁlif&%ﬁ?ai%é Wifach Rasese alil ghe

he longitudinal direction of the air blowff port, the suppression

structure SU%hﬁ%&cﬂ?Qheﬁfeeaﬂjh&h{eﬂﬁ éagé,gs{{ocppgs %%ﬁ‘ﬁgﬁbgid}g on the

di stance fromthe inle that I's, occurrenc erence in,

; ?gme;(ﬁgﬂ? ﬁl éltrfé?ﬁz‘l‘@%gs g%ﬁ%tﬁ&gﬁﬁ%&%ﬁggﬂ Wr B §1PR E)e Wit NEndiSEaNCe
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
is characterized in that the suppression structure is a rectangular

15  plate material, which is located to be opposed to the air blowoff port
1n 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 is 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



A heating and cooling unit according to the present invention is
characterized in that a heat storage nenber for obtaining heat 5 from
the m xed air and storing the heat is filled in the heat storage

pi pe. In the present invention, tHd heat storage pipe (heat
storage nenber) obtains heat fromthe m xed air and stores the heat.
The stored haaﬂa i s radi ﬁtgd to thetroomi side via ta&%pe ingi of the
box 10 menbefteTERCE IR, (b eXAMIG,tRe TGP QLS HGLE o SAEty
present inventj.on,is,.characferized.in that, the aperture face of the
m xer case h‘é’éhéﬁhﬁrdéé%?’@g@iniﬁﬁﬁn %%gé%ﬁﬁ@u%fﬁn?ﬂ CR®% nenber, a
passage cl earance ere. circul at eld air to be suctioned into the .
circulated air 15 &h%tﬁ% peoling vyt pee 22l Eaypresenimvention
openi ng of the box nenber and an edge of the aperture face, and a
lighting systefhawcterigrdiinghatea heshstasage mempesiprebtaming eat
passage cl earance_in a manner such that the circulated air can pass.
In the priesefiton ihermixed atthendi sforingythy dwemipfdlediod the hdwd @orage
passage clearance lights the roominside. At this tinme, heat emtted
by the |ightpme.systemis given to circulated air to be suctioned
into the circulated air path so as to be used for reheating or
preheating in nixi hgthé preechedtventioanthe beetlsabptb@pipe Theaisrsant
i nvention provides a heating and cooling 25 apparatus supplying m xed
g whi ch i spedthBeRpobiingibdtorbaedhaihixekPair and stores the heat. The

stored heat is radiated to the room inside via the opening of the box
10 member.

A heating and cooling unit according to the present invention
is 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

o

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



to be fed with circulated air fromthe roominside, to the room

i nside, characterized by conprising a heat exchanger, a fan passing
the feed air to the heat exchanger, and a heating and cooling unit
rectifying the nmixed air of the feed airldassing through the heat
exchanger and 5 being treated, and the circulated air so as to supply

room i ns1 de. 19 be T8 ity R UALER A Frra RO RBS b dodtie TP dBside,
t hrough t he Qﬁat exchar& er by the fan, and the feed air is heat

exchanged at CRRFacterired iy cOrmTisiag 2 fegdexs ofr adpBPasngdbsifegd

t hrough the heat 10 exchanger so as to be heat exchanged as nentj oned
above is ni xééFW%]he t@}chlamg@édaadra Bﬁatm apdtqoedingnantomqtiying
unit so as to becone the mxed air, and the mxed air is rectified so
as to be fedthe mixed aeraf the ted Frmassing theonghttiheghealdexdunger and
unit obtains the heat fromthe mxed air, and emts the heat to the
room i nsife. bebihérdedat agdatite coohiatgdapirascas s $o avpedditngheor dove
present invention is characterized by conprising a m xer case m xi ng
the feed airinfider abe agittirgttbd hedthoft tiee miiked| sitred thier socandnbalag
structured so as to induce and suction the circulated air into the

m xer case by usinintthe giegdnainvehtion, bhefoed neaiepas2dd thi-begh th
present invention, the feed air after being treated and the :

glr cul ated alheadlckchaXe@riby tHhe fah xehd ehsefeell 4iPes Meakisighantedont thik
nit. Further, the heating and cooling unit induces and suctions the

circulated akfmpht Tl X8 aftas %eiﬁgrct}"é;]ai&t%;!}p%lﬁd t}f%és%&?é RErSugBIHEH O

of an air pressure generated in the Vi eed alr~ 25 when
the feed§ir 3thgheREB%d {SBL 3 AWMhanged as mentioned 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
invention 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.



13 The heating and cool i ng apparatus according to the present
invention is characterized in that the heating and cooling unit is
formed into a rectangul ar parall el epi ped shape, the heat exchanger
and the fan are respectively arranged i ntdoth sides of the heating 5
and cooling unit sandw ched therebetween, and an air bl ow ng path

comuni catively c t fan and. .t he_
heating and cool i ggﬂgﬁlli &{]Elg%é%?lo(?/l%ﬂéﬁé%%g’%gg 6at%§01tcﬁ1@gg1}f%li%plesent
i nvention, a.reductiaqn an el.ongat i a_noyi.ng
i stance | s eridoth B MR i bt ahrb thB e Re TR ant
passi ng throuyg! eat exchan er e sid ating
ool i ng uni ¢ Ianpddnfad rertengn %ﬂr@ﬁ%}]@p&pe@? ﬁ» aﬁ)l@aﬁlﬁ} S edmany
uni t alongthe alr o] pat h. heati ng and, cqol i ng appar at us
accor di ng t 02PHd Easréﬁrwﬁ%@.@husay arramescinbpite §1dep ehhe hwating
heati ng and coom .unit is 15 fornmed into a rectangul ar ) _
par al | el bi paad: g thet Aradwerleditherehetavedin drh agr airdyloangeupath
a face side of the heati ng and cooling unit, and a air blow ng path
communi cat i vebymsunmeaiively tdmndmms & eﬂm@e&xclftm‘gdrahharfdnt&md the
heating and cooling unit is provided. In the present invention, since
t he heat exchaagerg and tdedirZuhamsapeovadednged in a face side of the
heating and cooling unit, to shorten the air blowing path, and it is
go;ssi ble to achi evAcaofxﬁmgam tlsd puetatiteiroferithen appadattisn of noise
caused by an elongation of a moving distance is achieved by moving
10  the feed air after being treated passing through the heat exchanger
in one side of the heating and cdoling 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



A heating and cool i ng apparatus according to the present invention is
characterized by conprising a casing housing the heat 25 exchanger,
the fan and the heating and cooling unit, the casing 14 being

provi ded with an opening part facing toldhe roominside, and the
opening part being provided with a lighting systemso as to freely

open and cl oge: 0 deta ble. In.-.the At 1 t] .

"Fanting sysPend BRyIBHARIA ko kBB Bl bR 1hie, and.,
inside of thg casing so as.to freely.open and.c] ose or be detachabl e,
and o user - abas SReRrhE Ratt beiyt EEulARh F R B B bR & it SRt
occasi on denmgnds, or doe i nt epan o] e inner side of the

appar at us v?gr 086@ﬁ¥%€°g§¥%9r eﬁ%%ﬁpﬂ@% d cool i ng appar at us
according to the pfesent 10 inventian is, characterized by conp&iitng
a detector detecti i@;the mreasnbaaverHonnthe dghting systeraqig rrovided in
controller controlling one or both of an air conditioning performance
and t he 1% ghthesenrang paréifacimng to the ragmsintidmolthecrstng sodrs txt i on
result of the detector. In the present invention, the controller

carri es out, frasly openoand s:1dsx br bk detechabld, auid fhesai doepndiintenange
performance such as increase / decrease of air volune, bl owoff

t enper at ur e dydldthehingeherlightingmny stamans cotdsibhete@nbndandr aoeent r ol
of the light nodul ation of the lighting system such as increase /

decrease of hhghitengnicatenshé ynoer sifebhithoappadatid viheieopenbaggdrt.
on the detection result of the 20 detector.
A heating and cooling apparatus according to the present
10 1invention is 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 Dboth of a control of the air conditioning performance such as

mcrease / decrease of air volume, blowoff temperature and the like

PN

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



A heating and cool i ng apparatus according to the present invention is
characterized by conprising 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 roominsidé and 25 the opening part
being provided with a mai ntenance and i nspection 15 panel so as to

f I I det achab ln th resent
nventi ot RENRERRRE B EERRABO PR EREL Flosk B AePalit dea | n the

[ t facin the ropminsi.de of the casing so as to freely
oben and el ose or | HbtheRIEREB EMVEROR: fae MSiiGRants HGMMRTE

detachi ng the maintenance .and inspection panel, as occasi on demands. A
heat i ng gnd E’BS‘F’i hﬁpégﬂgi@élt%ﬂé%é@?ﬁi%pﬁét HANG s T@@iﬁ’eﬁ;ﬁl@ﬁ Oifﬁhe
characterized by conprising a detector detecting a human body in the
room i nsi de, C%Wélgas‘ggﬁttp(ﬁf?@ﬁ et powd ¢lage o e detiechede; andra nger
performance based on a detection result of the detector. ~In
the preséht fasemasHenameedondetddingddre insdnbenance andrisispettian air
condi tioning performance, for exanple, increase / decrease of air
vol ume, bl owpkhel especasioredanchnidee | i ke, or turning on and of f
t hereof, based on the detection result of the detector.

A heating and cooling apparatus according to the present

invention is characterized by comprising a detector detecting a

human body in the room inside, and a controller controlling 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



15A heating and cooling apparatus according to the present invention
I's 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 cd |ision between the feed air
and the heat 20 transfer pipe while the feed air passes through the
heat exchangﬁ_ and, the feed air passes through the heat exchanger
smoot hl y. eat e Ch@ﬁﬁ?hg and cool i ng apparatus according to the

present invention haracte L zed j.n that the ded .j.n
a ceiling of the rt%ﬁflfawa%n HheRdony b %ﬁalmctirﬁade[ogé giceiling
a back side 25 of the celllng I.s used as the feed air, and said air
passes throu@ﬂhpﬁﬁ%e throegh thedieatgeechanger by thedpa, présidm air in the

i nvention, the air in the back side of the ceiling is passed through
the heat exchaskeridpyfithe deahngdndasicexihanged abthisckins.de of t he
ceiling is heat exchanged at this tinme. 5A heating and cooling

appar at usb accor di né. heating gmésenling apparatus according to the present

mvention is characterized in that the heating and cooling unit is
provided with a guide path which is communicatively connected

with the circulated air, for guiding the feed air to the mixer case, and

e

a heat storage radiation member, which is attached in the mixer
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
1s 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 invention 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

256  acirculated air path communicatively connecting the opening to the



invention is characterized in that the heating and cooling unit is
provided with a guide path which is conmunicatively connected with
the circulated air, for guiding the feed air to the m xer case, and a
heat storage radiation member, which is laftached in the mxer 10 case
in a thermally-conductive manner, for obtaining heat fromthe m xed

air, and rad i i dey In the present

i nventi on, gﬁi#é‘ggttﬁ‘?stf %gpg\%lﬁ%]ﬂ?%r%%gg x?%e%gg?%e path to the m xer
case. In such a na]glp%]é t he c Fcul aﬁ is ind ced and Sgﬁtl one
flows into the nix S?éfe?ﬁ? (YRR 8n1 @ioa‘emﬁ eT PQURRS erPht
the feed air,_ ;and bec mes t m.xed air heat st o iation
menber obt ai ASTRIR Pa%‘?’ egwlﬁ%f:a??é‘ﬁ‘fﬁ? ﬁ’rl%ie‘?jpé %ﬁéﬁ’&rrles
out radiation. co or di at,i heating to_ the roomjnside. A
heating and E%PEE %]ﬁ'a?%tt ésgkﬁgﬁélfﬁémegi t Helrghbate amentareiediox
is characterized in that the heating and_ cooling unit is provided
with an adj usieraRer gasdneorpemings travelsirpugl tore eineutaded airmpatit and
bei ng treated, and _a box nenber, which is housed in the casing, has
an openi ng |hflefg@ldpmthgamirﬂomswtoﬂnemm@lscmﬁ and houses the

adj ust mrent case, the m xer case and the guide path, and 25 a
circulated air patAhemiringiamiicaeli;agczppmcIthmgadcbedﬁ@m the tprekbat 17
guide path is formed inside the box nenber In the present
invention, thevéekondshbnrhotisesed hethad thbchad) stotagatadisfon tthémber

M xer case and the guide path, and the circulated air path is further

formed. CGrcud ﬁ&@dlchﬂdrwﬁlﬁﬁ anslurB Bt of jaxbRpdRId flbd dRedape fiidior
travels through the circulated air path and the guide path, and fl ows

into thelm x@hvigBAg 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



A heating and cool i ng apparatus according to the present invention is
characterized in that the heat storage radiation nenber is provided
with a plurality of juxtaposed flow dividing fins for 10 dividing
flow of mixed air to be supplied to the ¥ominside and letting the
m xed air through. In the present invention, the flow of m xed

air to be supplied to the,rQominside is divid into a pluralit f
Mavers by ¢ noeek Siptie dratioh et enteretEia bl fo ks Todal uitids cah Be
menber, and the m xed air.is;supplied 0o the roominsidge in a

cor ol | ed | atPRHPedaARE e i et LEPaRESS HRe Bt SR Eb TR o t he
user of the roominside j.§ suppressed.. A heating and coolin
appar at us acé%?@ibt%” FBOPHEY 5t sheupRlieditodie woam dngideer | ePHEY,
the heat storage radiati on nmenber 20 conprjses an elliptical heat
storage pi pe hsahatpragnglpe stismathensythss pkurahityiafi flowglividiag fing and
juxtaposition direction of the flow dividing fins . In the
present ifvernedoatesshente whishhisaebtetineddromi Pee hrisedmiwldnpstamid, to
shape, a pressure |oss to be caused by collision between the 25 m xed
air and the hbatrosnoiagelepi pe while the mixed air passes the 18 heat
storage radi ation nmenber and is fed to the roominside can be
reduced, and the mAxkdating padseslineahpatatiicosagedingitathepeaher
snoothly and is supplied to the roominside. Mreover, the heat

gt orage pi pe igvegtighhienshdhetorigedlintthaaftHd Buatng ShaGobling @rl i3
r.adi ates heat, which is obtained fromthe m xed air and stored, to
the room i nsif@vided withA PRAAING @f%&%%mﬂa@gﬁgtﬁi%népﬁz%gh%&et 0

the present invention is characteérized in that heati ng an

c 00 g 80!t fhPrRiON RSt Vol E:BnP b Hak XA ACH Uibid A, 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



10 formed to protrude froma face of the flow dividing fins, for
changing the direction of radiation heating toward the room i nside
and dividing the flow of the mxed air. In the present invention, the
short tubul ar protrusions change the dirlécti on of radi ati on heating
toward the roominside and 15 further divide the flow of mxed air to
be supplied to the,roominside. reover, since.the protrusipns- cone
"ht o Cont act 4 SHFHHES AR EGYich SRSa Sner iRt Hiare B st T ENDPr om
the mxed air anf t,ransferred .not.only by the, flow dividing fins bgt
al so by the BHBPAGE toiNe @ RSIS? RRySeY 8nd: frees sprd dogremsife; AR
heat storageﬁfladi ation nmenber, 20, and occurrence of tenperature
unevenness i h¢ APeEtWemineasitipadbbelaw themrotsnsiensnd in supply of
m xed air is inhibjted. A heating and cooling apparatus
accordi ng to the pheébatpreseahinventionehhe dtaveof zetkachaihiar théiamixer
protrusions are juxtaposed in the longitudinal direction of the flow
di vi di ng i nsaselmditideddsyr hhemprtradinns tandk blot nadjeacant pdssos the
dividing fins, the m xer case conprises 19 an aperture face, which

has an apert aperinner ef the egeaturd fadeepadipiphicddbdlowt tiee peotmigishdand
passes and faces said roominside, and the aperture is positioned

bel ow the prentesd ts rodim irdédprdgenghitheanidting. t MEokbovenfthe xed
air inthe mxer 5 case is divided by the protrusions and the m xed

P pesres sl gl e et ose gy e
the protrusions and the radiation heat passes the aperture of the
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

is 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



direction of radiation heat fromthe mxed air is changed by the
protrusions and the radiati on heat passes the aperture of the 10
aperture face and enters the roominside through the opening. A
heating and cool i ng apparatus according2Jo the present invention is
characterized in that the box nenber has a flat shape, the m xer case

has a flat box ,shape, the circulatfed air path is forned. at e outer
o of one FARE Adaimials ¢5 latahath B & e foppiaR triin 1S cose
and the outer, side aof .an WO osed side faces adjacent t he
aperture fac%ﬁrc‘é%t@gt%]ﬁ@%’r%’p V&ﬁ&%s\%%rw(gaﬂ ?d}ua’“'?%i@ﬂ %ﬁf?ﬁ@eéﬂ}%&%
air fromthe justnent case and circulated _ajr fromthe yoom | nside
i s provided af %%@llﬁﬁeép?@isﬁtarﬁgﬁhééwtﬁhél‘i%f %@6@@0@?%4 5@%’15%3&@& he
one face of the m xer case, the adjustnent case conprises a 20
rectangul ar and isimiwgd imbhe mixemtasm.ng out the adjusted air, and
said air blowoff port is located to be matched with the air suction
port of the mi xer Adseatihg arkcpolesgrapparaénsiameprddigibe toe presémt t he
adj ustment case is blown out fromthe air blowoff port and suctioned

into the airi2emstichiischpenttatzed poshat dhenadjclsech enittdasehs aabox
bl owoff port. In 20 such a manner, circulated air is suctioned

toget her fromdidesiwkidhahatr@is toatd thiei £ blowdff gedt.at the outer
side of the one face of the m xer case and the outer side of the two

opposed si de facesyand éj&s%ﬁﬁﬂvéﬂtibﬂ%ﬁbi‘eﬁh fasgdpistheat fgsaalfa box
cool | ng apparatus according to the present invention is characterized

in that the adiM$fFRIhiGRBETHSwE tBRArTBIIREA MBI ROV d R¥RAd the
air blowoff port.

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

e,
riﬂ B

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 blowoif 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.



In the present invention wherein the adjustnent case is a box nenber
whi ch narrows toward the air blowoff port, the wind 10 direction, the
air pressure (wind pressure) and the |ike are adjusted due to
collision with the inner face of the adjdlstnent case or the like
before blowi ng out of feed air fromthe air blowff port, and the

feed air is blown t fromt ai;f_ bl owoff port as,.the adjusted air.
A heating and cool*fgﬁbea&b%%@ggﬁ%m&g&%ﬁ@ipﬁﬁafﬁslaﬁﬁmﬁﬁlgge%t %p?f%%ﬁti on
is characterjzed in that a pair of.an ajr, bl owqff rt door er
and a pair ofAMETR 1S Ghararionted bbhatthBaifieatl hat pprtret each
volume of air.to0 pass,the. air hlowoff port or the air suction port
are respecti@%ﬂ%e at E@%‘Pﬁtﬁ?ré r3Re Qﬁa%@tt&i\el%ﬁgf%tﬂl@spgﬂ Eﬁ@r air
bl owof f port or the air suction port so as to be slidable. 20In the
present i nvemamperaed fbenis kdewall pertedoer mambee amdotike siit shetdom
the air blowoff port of the adjustnent.case is adjusted by opening or
cl osi ng tthe pprt @ponoidmper arddocateshde oppased positiohsrereds & lspace.
adjusted air and circulated air to be suctioned into the air suction

port of the m xer baskepxeaehustechtignopkairain dre 25 lslossiffigorbeoairr
suction port door nmenber 21 A heating and cool i ng appar at us

accor di ng t onidrabpr esehthd akenidtion pore debach embeedrailochtdd bbepguisdd
path has a part of each of the air blowoff port door nenber and the

ai'r suction pesitislophcrighespasdthhdiehaidirlrewhte RavErdapthaenber
and the air suction 5 port door nenber are | ocated at opposed

posi tions achesiplrsiifide guide patih wiige RheS&bistdly a0t ew M18hetRe the

air blowoff port dodor nmember and the air suction port door member are
ocat 20 1 OBNGREH 6B AN 1085 BB 5 B0 AR o
flows fromtR8,Alember (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 Dblowing path and receives the feed air after being treated, and a



10 bl owoff port door nenber (air blowoff port) into the air suction
port door nenber (air suction port), and air at the periphery of the
guide path (circulated air) is suctioned into the air suction port
door nember (air suction port) through 2Be guide path. A heating and
cool i ng apparatus according to the present 15 invention is

characterized in that a,quidin iece for,quiding the feed .ajir. after
bei ng tr ear cPRBFESRIL PTGt RE PE Brkectang Widh plaiamienabes MHgh is

adj ust nent case. I n,the present .invenijon,.when.the feed air
TS fod To t rATnEeS SRAT o e PG BU AT BT EOOThiR A TIAGIRT HHiely

pi ece inside. 20 the adjusfnment. case, the wind directjon thereof is
changed, andthafea%é@@néierép@l %?ééﬁbﬂ‘bwf’ QLtrens iﬁf Uygegses or A
heati ng and cooling apparatus according to the present _.invention is
char act er i zedesneasharlong aglong tudimal chizectien pf dhiecaa blpwetbports aard
which is comunicatively connected with.the air 25 blow ng path and
recei ves & hetheudesiis fafmed ibetmry endesitledf thedsuppestpptasdtiose
structure of a rectangul ar plate nmenber which is arranged so as to be
opposed to tWwheairthel disbdhicepoy the bagasinner such that a di stance from
the air blowoff port gradually increases or decreases along a

| ongi tudi nal di recli the piretdiet miverttionad hidboist corducted 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
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 is made to enter the mixer case

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



"5 theinlet is formed in one end side of the suppression structure
where the distance is the |argest. In the present invention
which is constructed in a manner such that the distance between tthe
suppression structure and the air bl owof43 port is the largest at the
inlet side and gradually 10 decreases al ong the | ongitudinal

direction of ' . PO t he: si-on structure .
S:Jppresses og%g&r}gér@e&o@}%ég}(% é%g%’cgﬁgﬁ%t%?g% i aﬁ?e@éﬁ? lﬁﬁ&etli;i‘éxer
di stance 1roteeha i uibliehde e AR THERE whik thafEihian Hobmanto the
icinity of the inlet to.he | eeward side. 15A heating, and cooljng
hppar at s acBUEF R SEoRAd LB TR RRRIR Tod P BEs G FeseRoIT andt
the air blow n ath js.constructed s as to be used as a .

humi di fi cat | B?n?@%’é%% TN AGAR HREPE SRR @ aneaghres apaingg dew
treated. |In the_present invention, the feed air after being treated
20 passi iy t APRAEASEHENA aptewrdycpihn dosthuMelidoved, Byistmssible to
huni di fication space, and flows into the adjustment case via the
inlet of theradpostherosthyeednction héblrsttpogennddcdowinsizing of
according to the present invention, circulated air, which is

made to ent eequipnrentesuchses a5 udir oy ghctdrasigyitte dalingderepddty or the
decreasing air pressure at the 23 periphery of the guide path, and

the feed air henéing zepacity thee whitetircaderandf fagphireloreridie of 98Bing
i-nside while the feed air flows into the mixer case, and therefore it

i's possible thecinsugply hentdrwaparethandideal) @6a0s o dedidhde’ @t HRN
equi pnent for neasures agai nst dew

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



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 Zeed air (lowering or raising
the air supply tenperature than usual) so as to decrease the air 10

supply vol Ung...ulated %.rpg‘fe%efcwéﬂsn%%lghﬁ%wc%ﬂrg %gh%@g)p%g%g adl.atd190

heating to the roomi nSi IS carrie rom or age

radi ati on ne t ] e, whi is. thermal.l.y cqnducted via
The heat st opdguat A sRbfeRES R phRbElullnl AP RVIgH S HRTE B o
heat (| ow 15.heat hi.gh at;) .tq reach.a |ong-di stance point, with
o o1 efReyine e itruliiy aitdodianifer Atk PRt AN BichiSs
the roominside,..pwhich i,s a ﬁpace to. be adjusted, so as to uniform

t he tenperat nPesile to redpre il CIPHIFRE 0Heat source of heat medium
because of obtaining heat fromthe mxed air, to elimnate the 20

possi bi | i?y of | eakagdodpe mofiedihab theuesans Anvieationeanimy sutibeat
and to sinplify the equi pments: Wth the heating and coolin

.

uni t accor di agissionh Phesemmn inmdatirom, thd heat storagearatiagion member

further suctioned fromthe roominside when circulated air in the

circul ated awia ph¢ lopenisgets waldy haap snilseicqguicen ghehmixdoca dewlitken
case and the air pressure in the 24 circulated air path |lowers, such
g"'st ructure toncéntinaadsadistenaldred carries out only heat emission from the

| panel face, and therefore radiation (emission) energy can reach a

10  long-distance point at a high rate. The 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



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 operating cost. 5It is to be noted that the
present invention carries out heat emi s&%n to the roominside from
the heat storage radiation nmenber via the opening as well|l as heat

em ssion fro 1 xer se whil.e a; conventi-on radi atiqn panel, .
carries out glnttg]%nueméqn 3&1%21& 159 Pﬁ?ﬁqeh%’ ﬁﬁﬂ’edmggté]& ﬁﬁWdoﬁﬁé‘? gcfl(’ﬂag air
radi ati on (em atsi on enerﬂg cane{{each ﬁ’llo Ion%;;déstan e point at a
high rate. THE VH% PEC RS Bttt oFodRinstds He arlashinats e n ey
uni formed dug,to synergetic effect, of; .t he aboye | ong-di st.ance

radi ati on acttUFov r’I‘Fég:f‘ RAssHaede Waps ﬁ@aﬁ‘){é‘ﬁ@@& aﬁif%]é“iﬁlﬁta%d
to a wide area.caused- by decreasing, the tenperature difference

bet ween the ¥ Yk te apdirerres Jidehahpat steraessradiagiaay ermbge by
m xed air_fromremaining close to the ceiling and emtting the m xed
air in afanthaflovwdiddingdinsasdrgoragethadidasnte ccnducaga@@d by
suctioning (induction) the circulated air, and confortable air

condi t i oni ngumifornHydle B4 mixencpsenanfitghalpoyer caary det aibleveht

wi thout the draft and tenperature unevenness. 20 Accordingly, space

unsui t abl e femiastonconditioning is less than air conditioning
enpl oying only heat em ssion, and the present invention can be used

pore extensively. With the hditihgtdied bealihpaireinthceopdinigtd/thé present
according to the present invention, it is possible to suppress the

draft to be ghv&mkiba, tHe hesestéPadd pifiers ORITes MAQRRNED ity
uniformthe tenperature 25 distribution at the roominside by

di vi di ng@ hephh@y £ ot HddH Bs{d @I dHRRNGNDaS B tHhNethehind © Lhe

roominside in a |am nar manner. Mreover, it Is possi to transfer

heat of M xeihaher! | OB EROLEEHARIG) AP AT 0000, Sl

E:gsr Segb t ts? éi%?([é}q;ﬁég oggsﬁﬁicslg gg‘;ﬁéfg%gt 8t %ﬂ]eeﬂglwxg{viaﬁge ’finasngr tRe ?{evz\{%ys
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
ivention 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 is 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



Wth the heating and cooling unit according to the present invention,
the heat storage pipe radiates heat obtained fromthe 10 m xed air to
the roominside and functions as a strengthening nenber Mreover, the
heat storage pipe can prevent occurrencetbf deformation such as
war pi ng of the flow dividing fins or the heat storage radiation

aaiat | on morigiog e sk AEREE kRS AT AR odh SR e e

ai r, which has_passed, the heat storage radiation nenber, to the room
i nsi de. SUHAPLRSY9% heating and cooling unit according to the
present invention ei.n l.urality of short tubular protrusions
formed to protrudew&g‘rﬁh&? ﬁ%@@ngfal? é’o‘f’fl & Wi 3R ITI}%EO gﬁ%‘éﬁ’é’gs?ﬂﬁ
direction of .20 radiation h ing toward the roominside and the fl ow
of mixed air 1?66%@O§lu§pﬂ€1“é@?%6m¥@t$%ﬁnﬁ ithe Hewrdivitiarg angiaged,
heat fromthe m xed air is obtained and transferred by contact

bet ween the postiieredadoandherpentved odithefmixeireasmpd astoyohnienct tlee
entire area of the heat storage radiation nmenber, occurrence of
unevenness i apeBtureliftowshvimaniofgnixed hir othe losgidedanal direstiop of
of mxed air is 26 inhibited, and tenperature unevenness at the room
i nsi de can béhsdppwelisating fins is Yrompted, bgabsadgahy) todhiergpamie can
according to the present invention, a row of the protrusions of the

fFrow divi di ngefpirsreartedrediedily] andd atiovemtiked agechtrie tfartdferradker
tase so as to obstruct the aperture, flow division of mixed air in

the | ongi t udividfoidhlechi@igledut fiee EheWwedireadbinthd hest ksoicdMmid@Edtion
bypass (go by) to the aperture can be prevented reliably, and heat of

trrihé egegit mg fg%g%%g{‘g‘{&i%gﬁﬁ&bﬂ RiAQ Rb¥t tOhoUobRULtddhehIBRLETEd 8428y 2fd
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 m‘ixed air 1s 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 is wide, and the air conditioning efficiency can be

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



10 nenber. Moreover, since heat is also emtted obliquely downward
fromthe flow dividing fins through the aperture of the m xer case to
the roominside by the protrusions, the radiation (em ssion) energy
can reach a wide area, the tenperature &/stribution of air at the
roominside is further unifornmed, and confortable air conditioning 15

o eroge s AIMTBXENNSSeL D BSTLSHE  iting o eKhehIB SRS

and cooling un according e pre

is deliveredgal a _central part the m xer case a bl,own to the
room i nsi de Fawg@%@f)ﬁ% %@’to ?3?%6190%&%% dh TﬁgH{,@‘f{;’C{l‘h@% | ow of

m xed air is divided reliabl d the 20 mxed air is,nade to.flow]n
o onr SRt e EhErPre Fhe B Setipicarht oraisied Snd

radi ati on nmenber t hout uneyen_ distrihution or bypass, heat can be
conduct ed unm%%tﬁmﬁﬁj%&e ﬂaﬁéh@fWE{Fe area of the m xer case, an
effective air condjtioning area per_a unit is wde, and the air

condi ti ol ng ef fi cVEhbythedreatangmrehpopldng umbBscording tretho presemter |
which has a flat shape, can 27 be installed easily even in a narrow
cei ling, forizvempbe, uRereheeapie therdly vedems andl npoetodity of
required for the adjustnent case, and therefore the structure can be
sinplified aadjwstedf@ctiorbabloan de frani the atieblowWif poittharhbat i ng
and cooling unit according to the present invention, unevenness in
rhe air vol useppresddiboventhe ehoiietfn cofofatlieusi-ddoioff porthehblvwinnesibf
fromthe air blowff port can be suppressed over the entire face of
the air bl oveficubsidd atrhi MokudEoakdcibCilabaiabhth S tss ehixeRat se
via the guide path into the m xer case 10 due to decreasing air

pressurel@t Hoe RediaRacnehit Peeaiiides Pald pWRidierker A %‘2{0%29‘315

flows fromthe adjustnent case into the mxer case“also b

constant, ang;518khe SFALWafNHoGRObAPERE LeGhsGRBNP8aRE QIS Be mixer

case also becomes constant, and stable heating and cooling effect can
be produced. '
With the heating and cooling unit according to the present
16 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

i)

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



Wth the heating and cooling unit according to the present 15

i nvention wherein the volunme of the adjusted air to pass the air

bl owof f port or the air suction port can be adjusted, the ratio of
the adjusted air and circulated air inZ%pply of the mixed air can
be adjusted, and the air volune and the wind velocity of mxed air to

be fed to th om insi de;can he .changed .as occasion.arises., 20Wth

t he heating gﬂhg%goqf&rs{]ge ‘#A‘%St‘éa&}r &P Stsot%t%%wg@@gvéﬁf pPﬁ@Bﬁt@S T

wherein a pair of an air owof.f poyt,,door, .ne r d air of, an

air suction 58{5‘%08&)91“%{&%%?%}15%: JEETRS ﬂg?ﬁﬁlagﬁﬁsé‘f?%a%éj ust ed
air to pass the air bl owff port the air suctipon pgrt e )

respectivel y© Rt ed Pb’a?féh%\m%@hallrd}?@ g? (?é]guﬁea(is g the air
rectangul ar air bl owoff_ port é)r { he recgtangul ar air suction port, the

28 vol une of V?i'lém&cﬁi thg wind velosals ot paxgdraistess fedotn theroene air

suction port can be adjusted, the ratio of the adjusted air and

circul at €l aiinside earppechomgeteasiogeasianrataes.be adj usted, and the

air volume and the wind velocity of mxed air to be fed to the room5

i nsi de can be chan§édhathecheatingramadiceebng unit accdtding bethe qtrengntind

cooling unit according to the present invention wherein circul ated

air in the cincehtbadvherepatircubatedcdirdnethd arouldtedmixerattase
through the space between the air blowoff port door menber and the

gl r suction poctiogedrinterthermixer case through the space between the air
blowoff port door member and the air suction port door member

10 while the adjusted air flows from the adjustment case into the mixer
case, 1t is 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 1nvention 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.



10 while the adjusted air flows fromthe adjustnent case into the
m xer case, 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 operating cost. Wth the heatd9g and cooling unit

according to the present 15 invention wherein the adjustnent case

bort. unevenness | iPhEBEHumE Aol ine ihattidiBe U Rustiled
air to be blown qut fr.omthe,air bl owoff rnt can he suppressed over
the entire fgbveeng;}oré MRS HhsunnersRags) q:a%&}st m 5F tthe

heati ng and ¢oolin it cordi tqQ the present invention, it is
possible to é?‘é(\‘)]é edégr@m&g‘ﬁc"glrﬁ%ﬁﬁa\ﬁéaﬁégstrﬁ?ﬁe?Wé‘rdiSﬁdeﬁpe@?ﬁjre and
the wi nd vel pci t_éﬁ&e%jn(gi ng.on the distance fromthe inlet in the
adj ust ment cﬁ%’@l ngg dgppiies ofvherair qlawof port kbewiwil pressurccandd

the wind velaocity of adjusted air tg be blown from25 the air bl owoff
port. 29 the wiandrvelpeitiiean he wnifowvediover thietentdropdeagntthet he
present invention wherein the inner space of the adjustnent case is
downsi zed frbmgitedinialdlizectiondd the airdlbemibpdrisadd imunifermity does

| ongi tudi nal direction of the air blowff port, the wind pressure and

5 the wi nd vebberisg. caicdoedunglyonmedreonarsstdiesenst e san@ssudtidhef
| ongi tudi nal direction of the air blowdff port and un.uniformty does

ot arise. Aciroultited!sir, thevamudatiodosfedtal athatedd) ¢railhesd ofir and
trculated air, the circulation effect is enhanced, circul ated air
and adj ust edagjustedmibeafi k& eh BN YenTye TPRRHESrd HENLOBRGSSs RS At
10  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 it 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



10 arise in air to be emtted fromthe m xer case, and stable air
condi tioning can be achieved. Wth the heating and cooling unit
according to the present invention wherein a heat storage nenber for
obtai ning heat fromthe m xed air and st3(9ring the heat is filled in
the heat storage pipe, 15 it is possible to uniformthe heat

di stributionggld qugﬁ' heat d ' g%i
produce furt g[]rlss a gbﬁgat I ngtgégﬁgggpégg%e %%?glﬁﬁ%%%‘?‘ﬁgld‘?%g%an
t enperature n at _the r-opminside. Wth heat i a .
cool i ng. unt « 1GEET BRAT bmi i [iRB0e e m JE kel G: PERP eI eI eed Ay
to provide an_iynstal l.ati.on space,far providi t he |l ight. ng{ﬁjevi ce
separatel y, f‘ﬁén%’(% 'eécge 1§ ﬁ%@ﬁﬁq}?&ﬁ ieﬁgi({%‘gvicgnéﬁﬂgﬁbgﬂl 12klyRpd
the ceiling fagce w dely when the heating and cooljng unit is
installed i njﬂ%%@éﬁgﬁfri‘gedﬁ%eﬁleawtt%%%%ﬁ%@rdfe%aﬁ%m% apppupply
installation of the Lighting sysi}em,can be reduced. 25 Moreover, when
the cool ithg ¥ebHert y Mereenans agitheomemet beating, the¢apacity of a slevice
enl arged (when the air supply tenperature is |owered than usual),
heat from t h&n fe@ﬁnngéhgyéeérﬁlwa@sb@ lpweredhoat thgyhehtingechpa citynedn
therefore it is possible to prevent dew condensation reliably and to
further redube elmmast bpyudingthet afddreehghting sestaim fsupptlesting of
vol une. Moreover, at the time of heating, the capacity of a device
gbr f eedi ng fdwl imed air can be | owered and the heating capacity can
e enhanced by using heat of the lighting systemfor preheating of
feed air. Wth theWiehtthegheatdngaohd REcHARA R M tReGIcBrAThd €0 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.



10 present invention, confortable air conditioning with high
efficiency and high power can be achieved w thout the draft and

t enper at ure unevenness, due to the heat em ssion (radiation) and the
| ami nar mixed air supplying. Accordingl ¥l the space unsuitable for
the air conditioning is less than the air conditioning by the

conventional 15 r aWiﬁtlitﬁg }?%%%%Vq\%adg&mgg%@%?ﬁgtﬂﬁg})ﬁ(ﬁig%n%g negdt he

range of use of the apparatus’i

cool i ng app s..according .o the. prese i nventi.gn, ;Si nce t air
“0°the r oom PRe e BSREE Aifeg T bRES Bl L ST RS Biup{ Fadetr
is induced and sucti.oned as to be 20 reheated, it |i. ssj bl e .

by event ¢ he. e L TICROS DR IZIIE Rt aPBRTAa0 This DSHDMA R REPRyviLR a
savi ng and a,cost savi can be achi eyed. W.th the heatjng.and

cool i ng appad%%s%befglﬂ%gl%??%& %r%@eWﬂnﬁiﬁWeﬁi P(ﬂfif,lf? §$ﬁgﬂ:ea|and be
functions are put together and _integrated . into the apparatus, it is
easy to ichst@RITY Ak @Cpﬁlfﬁé@shlﬁlaérzgﬂdbtla@m%ve a space saving. 31
Wth the heating and cooling apparatus according to the (f.r esent

i nvention, since iWith theshediingtand novlingwainaratuatacobrding & the
condi tioning performance per apparatus, it is possible to deal with a
di sper si on opresenthientertoan iatis ploesikiladowislide varibudeydtickes saoH g0 5

carry out the confortable air conditioning. Wth the heating

gnd cool i ng apigat hotisrater.oa tieag rumphes priesgndoureasftitherhedf exchanger.
possible to utilize various systens such as cold / hot water, a heat

punp as a heat souitighcahelhieatifatarek ebalifigrapptitukhtcbedidg e ehe
cool i ng apparatus according to the
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.

s

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



10 present invention, it is possible to use the space inside the
casing nore effectively so as to achieve a conpact structure of the
entire apparatus. Wth the heatiggaand cool i ng appar at us
according to the present invention, sin it is possible to keep the
air blowng 15 distance within the apparatus long, it is possible to

reduce a noi t o 4 NEr.ove Letn nd nf.pf t abl eness
Wth the neabriy GhetnedfietsBl At kBERGR, T E: SRE Bl BEREOTES:
invention, it i.s unpecessary 1.0,provide the,installation space,f

the 11 ght | ngteyes il Simnat sri bRy Aad G pnaher fenet thec Ry fHahsy
heating and gooling apparatus is installed in the ceiling fac t he
Gogr o of 1 r HSRSANRE GBS A S e YOEH: cMAFeREehasls e BERs PLBCPRRE.
wi dely, and the cost, of equi pments for.installation of the lightin
syst em can. bEN¢ §aRAEHY N g@%—i@, %amfsﬁdm& tﬁ@éee Gl spadie lj“’]b@fedjﬂrlg
air volune of the feed air js enlarged (when the air supply 25

t enper at Ut e FBe hoasing cepasitiisigm he endwncedoby vistng il@lﬁittiQf(ﬁwylsgh’mligs
32 used for reheating of feed air and therefore it is possible to
prevent dew epsidandar psaheatingbdfthenteadafurt her reduce the cost by
further decreasing the air supply volunme. Mreover, at the tine of
heating, the capacWighdheshestingearidicobkadi appdteusenttoailing smthe

| owered and 5 the heating capacity can be enhanced by using heat of

the |ighti ngpsyséenifenticehgdsipigsiflettoecfdbddaimaintenancelit theteat
heati ng and cool i ng apparatus according to the present invention, it

i s possible tackasipby, e figi ahdngncHkefrbReteabepked pRGeRvithbasf an
and the like fromthe opening part w thout 10 detaching the entire

appar at ug) f r gexi8eireind BatirdNhyartaRifhbhy tRE GONRS: 9008 w il ALy it

is possible to use the opening part as an inspection port, and 1t"is

SpneSEsSar Y VBB 6o, NeTLPERRE, o BBKh)dRo\ 69 L3 SERRIFE L
spection 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 inspection 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.

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



Wth 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 inspection port of the lighting system
and it is unnecessary to provide the in®fection port in the ceiling
separately, whereby a cost reduction can be achieved. Wth the

heati ng and i C i nt. . nt.i on,
any vain enerﬁg itggnegf&ﬁis\g%@ﬁ %aﬁﬁ%egﬁg%i?F%%ﬁ%%gggégﬁgﬁgtw}%é%men no
person exists_ | e ce be air _condi:tioned (t;he room inside)
and an ener g%lésrg\#ﬂbg?]g 5&%%’&’/‘3&@ power, Wh%ﬂ%’ lt“h%heﬁ@ﬁ?‘? %agﬁhe it
cool i ng apparat ys.according tg the present, inveniion, since the heat
Cranstor pi pEOBHERRR A e e BocoistrHEted by diiecsaldd het weker
pressure | oss is. l.ess, dit is. possible to 3 keep the_ effective

| ength of ¢ hEORheHriSmasT n]@rtop?dg@lﬁ%@ﬂww ewer o4 threrwmp due
bl ow ng power, whereby in the case that the air conditioning heat
exchanger® i st@&he @wa@%/ seperekare difderenns: anditbe less water amopadsi bl e
to significantly reduce the power of the punp due 5 to the great

t enper ature diff er Bfith thedhedengenyl wacking ammanatus accorditig to the
heati ng and cooling apparatus according to the present invention,

si nce the bapkesindeirofertthen ceankce riheilsacks sifleasf thwe csidiemid aded aisl theg
chanber, a duct is unnecessary and a cost reduction can be achieved.
8i'nce the heab-datledheibagkclsiddeof atdhetdeidnmerdssaiP anideatcost reduction
simul taneously, it is possible to prevent the heat em ssion fromthe
ceiling facecah & 4¢hievetl. c Kinicaghet eitehy tiag biaeki dide T thRedAYng is
savi ng. Wth the heating and cooling apparatus according to

the presEnt trRuBHiLARltaBedasly, ieiehbEsihad 86l pRble DS hietit BRSO from
enter the 15 m xer case through the guide path due to decreasing air

pressure at the Laihphety afh L% artgsinat '
mixed in the m xer cgse aﬁdas&gg?i ed 16 ?h@?%%%%%eg?%% éen%
feed air flogavi o the m xer case, and therefore it is possible to
control the ewlg%i nt to forgo a drain treatnent equipnent for

measures against iy 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

E b,

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 is 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.



20 dew condensation so as to reduce the cost. Mreover, it is

possi ble to reduce the cost by reduction of blast power and
downsi zi ng of equipnments such as a duct by increasing the cooling
capacity or the heating capacity per unit*air volunme of feed air
(lowering or raising the air supply tenperature than usual) so as to

Cool i ng. appar at us MERRPHY ToiiERe Plaling anphtig HEclfdu S B
crroul at et ahedshd HiYelHla T EL R I LS RRTLERSI B e o, e
path 1 ower s, reterii &8 St i Piaftd ol EbG Supuidiad e it o and
ci Toul at o aPEGERE S LA HRe e EAs0 AT IS TG FR0% Sngodis s assure
e OB (02 obt e et e i g PLESE e

e 551 o 11 of RALH HEXIsASE aal e ooy Wonareseaty dpipro e
carries out only heat enission fromthe panel face, and therefore

radi ati on (edegyicoloy fendingy thariredatedaintythic starreapei supattelynagh
rate. The tenperature distribution of 15 air at the roominside is

ghi f or med dugb tsopeymbleg rededd tle¢ opkrating @sdve | ong-di stance
radi ati on action; a heat transfer action to a |ong-distance point and

to a wide area caubeid foybeeotedshay theeieerpeiatoheiod dfei@n6at heat

bet ween the roominside and the mxed air so as to prevent the m xed

air fromg emgidisB@rctO8le tOofErHAE it A6 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
80 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 {';o 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



20 and emtting the mxed air in a |am nar nmanner; and a circul ator
action to be caused by suctioning (induction) the circulated air, and
confortable air conditioning with high efficiency and hi gh power can
be achi eved without the draft and tenperdture unevenness.

Accordi ngly, space unsuitable fOr air conditioning is | ess than air

25 condi tionj i I 1SS and the present 35
i nvention ca%ﬁgeeﬂl%%%'}rlong%%g%pelﬂg?%g%g%ﬁik]%w‘ Wth the heating and

cool i ng appar at us r.di t,o_the present invention, it.is possible
to suppress the drziﬁgﬁttgmgge%ﬁlggﬁn}cgC?@gng%padﬁatflﬁ@CFBb‘#H%Eq €and
to further uniformihe tenperature distribution,at,t rqoom j nsi de
by di vi 0 ng. PRESTTOIGIAHE Tk Bposihle R S i it s IR 10
the roominside in alanm nar nmanner. reover, it.[s possible to

t ransf er hea%ﬂ%ﬁlsﬁ?ﬁé& §i1i°0é‘ﬂﬂ11§i!é@n%llg%8 rgéﬂ HppipTy thadepmqradure
area of the heat stoqrage radiation nenber_ by the flow dividing fins

and stor e thdrHagiiontad Genmam Inside by dinidimenthe tlow pbthe xeixedagis,

and to always carry out stable heat emssion. ~~  Wth the heating
and cool i ng apgdasupplyingdbedinnged ain trethe sgemt irisidennicolymiher hemner.
storage pipe radiates heat obtained fromthe mxed air to the room

i nsi de and f DMotdoves, dsisapadsiklegtcbrsimafed hemb mienixddamoafficiently dredt
storage pi pe can prevent occurrence of deformation such as warping of

the flow di virdlinbly tosherenthe heat oftles hgatrstoratd eadimitiemembdrtie
m-xed air can snoothly pass the heat storage radiation nenber with a

| ow pressur ethedtow RlivREAgOMnS herdiied gaithe N hohan dRrSIRG ! he heat
storage radi ation nenber, 20 to the room i nside. "Wth the

heating amd ¢RBFhRELAEPERA NS RGREILRE {PalWeyPEER/NbUL BV 198t
wherein a plurality of short tubular protrusions fornmed to protrude

froma face @iy, {!ow dividing fins change the direction of
radi ati on heating toward the roominside and the flow of 25 m xed air

to be supplied to ggy GAMEAGELahd bUlHRC o PhYd98% cbdbhl %o 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



36 tinme, heat fromthe mxed air is obtained and transferred by
contact between the protrusions and the mxed air further uniformy
over the entire area of the heat storage radi ation nenber and

t enper at ure unevenness at the roominsi dtb can be suppressed. 5Wth

t he heating and cool i ng apparatus according to the present invention,

2 row of thenrot push afdncihd oLl ate o6 wibdlng f 403 RLRPOSLATIANEhtact

above the aper € m Xer case SO0 aSs 0] ruc e ap

flow divisio ' i, r.in.the | itudinal .dicregtion of the flow
i viding 11 noerwebhos Bttt apd s A St iR aboplg oved
prevented reljabl and he of, m,xed air can be transferre
unifornmy t hrthﬁ e 2Fea Qﬁ%b? éleé‘#esiomg% ﬁ%gwgé?n &%ﬁn}ﬁ Ef%ggi ation
menber. Moregver, since heat is also.emtted obliquely downward from
the flow di vitBTRPIATHES PRCTEEMOSA LAl YR8 1918 eanibeesuRRERSSEE- t he
roominsi de by thewﬁ_r%t rusjons, the_radjation (em ssion) energy. 15
can reach®a w de aredh thfeheahpa andcectingtappatatar agcozdingtothe
roominside is further uniformed, and confortable air conditionin

Wi t hout t enp@rgsemtinyevidanessrovs obithe @reticusions of thetfhowrbividiag ggs
and cooling apparatus according to the present invention wherein

m xed air is adelpostioved! drmyeativeapestuneast tIROnuker ke saisvers tmebsnudtt
blown to the roominside through the heat storage radiation nenber,
rhe flow of rheexbaituresfldiwidedionedf abikyd aid it hheroxedtwedinal €iredéon
to flow in a | am nar manner throughout the entire area of the heat

st orage radi affithie fiewhdividirddhfing iypaveipidids byipassi (@6 18)) teyitasapelrate
can be conducted uniformy throughout 25 the entire area of the m xer

case, anieffesll ¥e prbtehflkEliaPlGAL Baat 3f mixed air can be 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
90  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



per an element is wide, and the air conditioning efficiency can be
enhanced. Mreover, the box nenber, which has a flat shape, can be
installed easily even in a narrow ceili ng{, for exanple. Furthernore,
only one air blowff port is required for! the 5 adj ust rent case, and
therefore the structure can be sinplified and manufacturing can be

faci i tated. po, oy oWl i 8hE811 00 (ARGE0RLHRAoARPELEUS,REC0N b0

r
to the prese%‘ta Irnvention, unevénness Inthe air v ne an he “w nd

vel ocity of i ai 0 out Q e.air bl f ort
can 10 be subBPHBLES OoPRnBR, Mo Ml T AR hhg AP shaBE) tan
the volune of cir ated air to be suctioned,viadhe_qui path into
be SheElH £

the mxer cab® BEEANGH GasHyyeRy PR HraRo Grling foREXAEPlhery of t he
gui de path ile the adjusted air Hows from.the adjustnent case into
the mxer ca élrgh%ﬁn%%»o‘i@té’ eohsih ‘?Waﬁd’%‘fttéﬁlréqﬁé‘éet‘f cool i ng
15 effect_can be produced. {th the heating and cool ilgg

appar at us acadretmerbcase andibarelpre dheistruchmessan gegamplyiedang r

bl owof f port door nenber and afair of an air suction port door

nmember for agamafacguring oanheetasilitatedadj usted air to pass the air

bl owof f port or the air 20 suction port are respectively attached to
edge parts of bot hWithghsi besting amgcoelingmglp‘c‘a:rataisradnbndhfg tpthe or
the rectangul ar air suction port, the volunme of the adjusted air to
?“ass. t he air phteswf fnvyeoartiowr uhbecanessucthomipeviunanahd thdj waidd,
he ratio of the adjusted air and circulated air in mxing of the

m xed air caReheigdpfiatfpdstedrwirdd hdhBl@vh ougl faotn ghd AhlowsE port can
velocity of mxed air to be fed to the 38 roominside can be changed
as occasien delHifgpressed 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 ﬂovs}s from the adjustment case into the
mixer case also becomes constant, and stable heating and cooling
156  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



Wth the heating and cooling apparatus according to the present
invention wherein circulated air in the circulated air path is
suctioned into the m xer case through the space between the air 5

bl owof f port door nenber and the air suctd on port door nmenber while
the adjusted air flows fromthe adjustnent case into the m xer case,

It is “””ece§é&£1yi&s‘?dé’%g%ﬁilfeecﬁaﬂgc‘—é&%@s éé?:rasic?r?%}fﬂ-:%é he circulated air
parately, and it 15 p

to the m xer case separ . ossibre to reduce the

Che. present i nvent | Dinher bt bk ol el AR AdleBRRERE AR B B ng
Phe ai r vol URBCSHY HHer it arisariflakies o8 B hP PG e T PR oS
15 The ot aADERARCG POBIBRINIF G SE UrouEh (¢ AoEAe HRGUEPAG ARG
o prevert " 0BV PEALE 51O BFBHES 3N HenEIn d HALH B6LAEORREBRET I nd
vel ocity dependi ngbon the djstance fromthe inlet in the adjustnent

case and to SUpde 8be agguatrthaiotameyfrpm the adivetipent case larmtheanixer
wi nd velocity of adjusted air to be blown fromthe air blowff port.
Speci fi cal | ycasdetiianamansasaryto prevaty astemoe foafedingdiwnsiraekhted
fromthe windward side to the | eeward side in the | ongitudinal

di'r ecti on of atthéo dhe rhixeaoddsepmrptarattbly, wirnditprsesstsibleatdré decert e

vel ocity can be uniformed over the 25 entire area in the |ongitudinal
direction of obbeating dsowof f port and 39
10 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

oy
£ k)

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



ununi formty does not arise. Accordingly, unevenness does not arise
in suction of circulated air, the circulation effect is enhanced,
circulated air and adjusted air can be m xed evenly, tenperature
unevenness does not arise in air to be e tted fromthe mixer case, 5
and stable air conditioning can be achi eved. Wth the heating

and cooling ?ﬁ% C i th r i nyention. sjnce the
air bl owof f g@?ﬁ{ ! ou ][tgs(%agssdftlﬂga%%ﬁ‘i d?}@gg@frgé]lysgggegep&%ﬁ e&iri‘% ng
the feed air, it :i.s i -1 eyent .t he .apparat us,f rom bejn
i ncreased i nagilstzeelhasn gcgét%k%i]ﬁwgﬂe%/ﬁg’ ﬁ&gtﬁmﬁ WEEErEht %Biﬁﬁgﬁ?@s
according to_the,present_ invention, since,it is possible to
suffici entl ycggg&zgtgd[s% %‘E 'Qﬁiﬁ%bﬁua?ﬁ:}l QSS‘B%‘?CESHQB %ﬁﬁﬁb@eﬁsﬁuﬂ"ﬁe
hum di fication of the feed air, .by.the air, bl ow n%e{path it Is
possi bl e to BRA¥ABEESS SRE§mati dsein &dr tehenematterdrenniae miger case,
condi tioni ng apparatus. 15 such as the fan coil and to enhance confort
by extend ng2f etheeRelttgnngstan segrchiBRe®F DESCRI PTI ON OF THE
SEVERAL VI EWS OF THE DRAWNGS 20FIG 1 is a perspective view of a
heating and cool i n§/iihithedreatingmmns epeling\aamaenusisoserdingto the
bottom face side thereof. FIG 2 is a plan view of a heating and
cool i ng uni t pe¢semelrpreadeon, sincerhiecnr blowoff path dofbtes 3sithea pl an
view of a heating and cooling unit of the 25 present invention
wherein a pahtumfd1ﬁmatuppmpetcmcﬁ)rdiumidi_fymg thedeed 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 =
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 is 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



40 thereof is cut away. FIG 4 is a sectional side view of an

adj ust mrent case and a m xer case of a heating and cooling unit of the
present invention FIG 5 is an overall sectional view viewed fromthe
E 5 direction of FIG 2. FIG 6 i a sectional view for
illustrating a main part of a variation of a heat storage radiation

flow divideryf, forhodirent, of the present invention. FIG 7 is a
sectional viewof a main part of an adjustnent 10 case and a mi xer

iewed fromt F.directi H G- . F is a
ggfgp\e/;:te ive view ojf??(a}' %ggt&} %%étg%g%%lgle%%&%ﬂf ?no?d&%&%rﬁl’&scearﬁe and a
Lhersof 1 citikensdsBRta RerfileRlTeopBhg Sitalh BF Wb ipgrrtinn o
heat i d 15 ' it of E di t. 2.of the sent, i nyention.
T 8 0, 2o kI sUpan SRR S ol oo e

radi ation flqw divi de Enbodi nent 3 of the present invention
wher ei n paairqcﬁ@ﬁ’e%#Ffé‘-gm tted.

FIG. 6 is a sectional view for illustrating a main part of a
variation of a heat storage radiation flow divider of Embodiment 1 of
£ the present invention,
‘‘‘‘‘ 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 is 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



FIG 11 is a sectional view of a main part of a m xer case and 20 a
heat storage radiation flow divider of Enbodinent 3 viewed fromthe J
direction of FIG 10. FIG 12 is a perspei'ctive Viewillustrating the
case of installing an induction em ssi oftlai r conditi oni ng appar at us
according to Enbodi nent 4 of the present invention in a ceiling 25
wherein a pafe 9fo@0 upper face thereof is cut away, and viewed from
41 the above. FIG 13 is a perspective view of the induction

eni ssi on ai 1 condi i eny 8g. AMALAHEACCALIEA0LL 0 FIDALEALdoRTait e

present invention Viewed i room’nside side er eof .
"nduct i on ert Ly Hiphie St fos isPR S E a8 pat 2 U R SR e n
4 of the present .invention. FIG 15 is,a plan yview of a heating
2nd ool | hg UHERLHE THEVEHAGER BAOGH L2713 SIHF tBEREPY | oni ng appar at us
according to 10 Enppdl PEnt S bt CRpIRhaToy view (lustTating an example of
usage of the induction emission-air conditioning apparatus according
to Embodiment 4 of the present invention.
{ . FIG. 15 is a plan view of a heating and cooling unit 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 is 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
o 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



FIG 16 is a plan view of a heating and cooling unit in the induction
em ssion air conditioning apparatus according to Enbodi nent 4 of the
present invention wherein a part of an upper face of a m xer case of
a heating and cooling unit is cut away. FIG 17 is a sectional side
vi ew of an adjustnent case and a m xer e of a heating and cooling
unit in the induction em ssion air conditioning apparatus according

to Enbodi mengdhedirh 88t grﬁsm@t FeReRRtinRBntion wherein a Phfd 0f1§n'1.§p1§’er
sectional view of a whole vi evved fromthe E 20 direction of FIG

FIG 19 is argecif %Qaid&]ﬁéﬁﬂeh‘ﬁrcable!df%l g@%h@l HRbBLP3 dnft is¥ht away.

adj ust nrent case an Xer case Vi ewe e F di ectl on of FI G

17. 42 Enbodi menthGo?ma%ea B{.f‘&%ff(;{e w%&flgh&ferémgé

upper face of an adjus t~ case coo |ng (gfl s cut

awa FIG 21,js S f

b achment aﬁat%@?agﬂké&d ditachefeht | héﬁi%@%m%gsﬁ@?% b Hsting and
cool i ng i-n the .,ndugtion,em.ssi on. ai.r condi tld ni nﬂl ag ar at
accor din tot%%ﬂll}%h’tnh EFl]P‘f]lBCBPEse@HfSSll%@% CBRL tHorlthg Epéragli‘si s
a bottom vi ew of hel ti nem air conditioning apparatus
according to? W tp‘i g RLSFERL BYCWMIEF i n a i ghti ng

systemis detached nd vije dfromlOt roominsi de side.
Y FIG. 22 is a bottom view oth ﬁle ?IMEQICthIl emlsss(ljon air

conditioning apparatus according to Embodiment 4 of the present

y iy,

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.

A,

FIG. 25 is 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



FIG 23 is a perspective view of an induction em ssion air

condi ti oni ng apparatus according to Enbodi mrent 6 of the present
invention viewed froma roomi nside. FIG 24 is a
perspective view of an induction em ssigg air 15 conditioni.ng
apparatus according to Enbodi ment7 of the present invention viewed
froma roominside. FIG 25 is a perspective view of an

i nducti on eningsindoraivwhearemiat part ojanpparat ieearfcoedsing socErdwdiyrent
8 of the present invention wherein a part of an upper face of a
casing i s cuindwayweddrandthé elvesief rom t he above. FIG 26 is a
perspective view of an induction em ssion air conditioning apparatus

according to EnbodIGnes 8s ef péhweptisentew of entindhucticanethibsiom airr oom
i nsi de. FIG 27 Is a perspective view of an induction

em ssi on ai recRli¢RAEh !é}fﬁﬂ&t@@%@k@ﬁu%ﬁ&@ﬂbﬂ@im@nEM frenbresdiit
the present 43 invention wherein a part of an upper face of a casing

is cut avway,jARGtYhewetk iAm f)Q?t éf’,ﬁﬁeup}?_ler facd b cA8idSidcut away,

perspective view of an 1 nduction emssion air conditioning apparatus

accordi ng to,fEahediment.10+RE SRS ePresent 5 invention wherein a part
of an upper Face of a casi ng i s cut away, and viewed fromthe above.

DETAI LED DESCRI PTI ON A description will be specifically given bel ow
of a case that a

- DETAILED DESCRIPTION
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 exampie, 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 1s 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



10 heating and cooling unit according to the present invention is a
so-cal l ed pneumatic radiation lamnar flow unit of the heating and
cool ing apparatus as an exanple, with reference to the draw ngs.

The heating and cooling unit (the pneurmgy c radiation | am nar flow
unit) is buried in a ceiling at the roominside, for 15 exanple, and
adj usts tenperature and hum dity of adjusted air gf eed_air) supplied
from an air formdixingndwocaapbsioategdsaimaeliveradsinog dbp abuatmeataasel 11
the air to the roominside. (Enbodinent 1) FIG 1 is a perspective

vi ew of a heatingiranthtedotirryomnthe room dxsidherplt debnering/dm avnto the
viewed fromthe bottomface side thereof, and FIG 2 is a plan view
of the heatirwprmandsobal ing unit 1 of the present invention. The
heating and cooling unit 1 of the present invention conprises: a hood
(box member) 13; aRI@dBUstaphin ebse ofthiedicditng andgodlinhgaondil bdtled
air fromthe air conditioning apparatus 25 and adjusting the fl ow of
the air- gondhiéRadraicti G & Her@ix %rﬂéf’ts@f AR upider RiceBHUHImixer case
air-conditioned air delivered fromthe adjustnent case 11 with

circulated ajf ¢ re?%bfﬂ@cﬁto A L agrsgﬁ%%bﬁ\b%mgdé Beewidf the the

room i nside. Fl Is a planview o e heating and cooling unit 1

o .2, SO e gy ol S0 KRB S Bl
LR, 50 U5 T 558 A0S LA A 81 ol AL L i
zggi : 82:: z: %\éw\/iezg\ﬁggmftr}?en‘j}t &i%egtighroeicﬁ’i@.n 2?51’15'1%(}.2 7 18 %dschlt%ngl ‘ifi%\x?
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 s 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

:f'w

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 end.part 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



10 of a main part of the adjustment case 11 and the m xer case 16
viewed fromthe 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
roominside S, and the aAj ust rent @gse 11 and the m xer case 16
are held inside the hood 1513. The hood 13 is a flat

rectangul ar parall el epi ped. box nmenber having a | ower opening part 14
at one face RoEr E¥ sompthbedietachablur i taeitnsppetieninanr) YAndsa
manner such that the one face having the | ower opening part 14 faces
t he room i nsidecBedmtas position glesef foaone snel folevt the heod di3 imthe,
and a rectangul ar inspection port 19A is provided at one end part of
the ot her faceimtpadddietimspeetiongpdicEA Hoeas hs paonisoflapdate 18ah the
penetrates the hood 13 fromthe inside thereof to the outside

t her eof , andealiogv€r Bhehovdddothahehnoine aapermblre: andt &lodthll e.
Mor eover, a rectangul ar inspection panel 17A is attached 25 to the

one face 5f phesdinaavbatiin Bapdse tueh Dphastdrs eabhse basiigedhsbdlledd
port 19A so as to be detachable. The inspection panel 17A is

attached at @y@@shtd ARredwRiliAgone end side of the hood 13 in the
vicinity of the inspection port 19A so as to forma flat face with

the ceiling C. Theyhipadvds e 4 dRiAAAIN NN H1 GOk EAhdNES tﬂeﬁtlelgpe 5

present invention having such a structure can be easily Insta

BYEn L, el b 13, e ABEAOL 11 196wl pRge 11 1
| ocat ed bel ougt NG AHEATET 8810 bSO BRRTA AR, EOS 11,

adj ust nent c

10  and the adjustment case 11 and the mixer case 16 are surrounded by
a side wall of the hood 13. It 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, is 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
receiving 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

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



10 and the adjustnment case 11 and the m xer case 16 are surrounded by
a side wall of the hood 13. It is to be noted that a circulated air
path 15 for delivering circulated air at the roominside S fromthe

| ower opening part 14 to a guide path Kd6iwhich will be described

| ater, is forned between the adjustnent case 11 and m xer case 16 15

and the inside of the hood 13. That /is; the cifculated air path 15 is
communi cat i v&?%&&%%%Pﬁlﬁ I%lﬁmé"%t&ﬂ‘ﬁdi ﬁé’iﬁﬂ@fl?(ﬁ THEHREBY Céﬁ?;]l]so
that circul ated ajr. can al ways ter or exit the circulated.air path
15, and of r ol @4 bW GLE DEEEA RANBAS FeSTERE gaapa o 15 formped at
circulated air path 15. 20The adj ustment case 11 conprisges: an air
inl et 18 for thedewersgdeof theduildeoradge @iatfﬁf]rlcﬁn&m@%gﬂraddﬁﬁWMrﬁaﬁg
apparatus; a holder case part 11B for holding air-conditioned air
fromthe air lilnisetonk8ractedaidj natiavg towertl B abuelovesSf poet W2dd
direction, the wind velocity or the air volune, of air-conditioned
air; and mn air bl Gefdirdnleot 8 Hedha fegtinklrivdngh el astlad @miovideddo
flow of which is adjusted at 46 the hol der case part 11B, outward

fromthe adj pehdkrdtectseoiter fHie ¢ thebhovd1f3 from thaAnbate thereof to the
rectangul ar shape and is fornmed at the | ower side of the hol der case

part 11B, anchiBRlAthiRbIBAtheasBinkty iof thenskpretiet gartnaA efthevassd
the air blowoff port 12A. 5The air inlet 18 has a cylindrical shape

and is provided to penetrate the other face of the hood 13 fromthe
i.nside thereof to the outside thereof in the vicinity of the

i nspection port 19&y¢ f}}ﬂnégaaBB{?gfgﬁéct f}eﬂrﬁﬁ%t@ﬁ%ﬁ@e%&{)ﬂ?é Héﬁtin§ an%i

mai nt enance on the hea and 00 g unit can be carried ou

easily f ;ﬁ? Ec(@%}]h'%ﬁﬁﬁj[ an%%nc%rtr%e?(f‘o%teggﬂ&égghlaﬁ@é %S&?f%gioggbhhgl 17A

heati ng 1fro e cerling roproviait _

et 18 of ohabautiaghine M SpEERChEEnt ando Rl | Bana? |

| nspection pocretili%lg O%Opnrsotvri&fx{é gﬁ’inspection port at the ceiling C separately.
Moreover, since the air inlet 18 of the adjustment case 11 1s
positioned adjacent to the inspection port 194, 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.
It 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

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



15 mai ntenance and the like of a fan duct (omtted in the draw ngs)
of air-conditioned air can be carried out using the inspection panel
17A and the inspection port 19A, and satisfactory workability is
realized. It is to be noted that the prd§ent invention is not limted
to this and may be constructed w thout providing the inspection panel
17A and 20 the.inspection port, 19A i The hol.d { ase part 11B is
connect ed wi PRAAT Bained piate (Smaressiga %’ffl"utcﬁ‘ér%?if %g@l‘e?u%?e%&ga

t aper shape narrowi ng d ward, and is ox nepber extended al gng
the | ongit udunaveﬂne%%pf air Yﬁgﬂﬁﬁ(ﬁiﬂi‘?ﬁe Ay elority afi}ﬂa&ﬁegmr to
strip parts 7, 7, ... 7 for guiding 25 air-conditioned air from_the
air inlet 18bedblewa fapm bheast bloywelf przh 124yanepravidastingide thedrdder
(suppression structure) ha for suppressing unevenness of the air

vol unme and t bmsenpadt YéBocity of adjusted air to be blown fromthe air
bl owof f port 12A are provided inside the holder case part 11B. 5FI G
8 i s a pd¥spectivelFllze® iefa pbespweaivegicamdf ¢hellicagingiandlcadlingenit 1
present invention wherein a part of an upper face of the adjustnent

case 11 ther gpthé preséntidyentibe wietedh £paet plah dgPer tagy bStse t WO
opposed inclined walls 7B, 7B, which are inclined in a symetric

fashi on, andgiestsi@ht cied 1 1HerBoPR &8t dwak. -The haddér $0s®pavt da®
to protrude fromthe inside of the respective inclined walls 7B, 7B.

Jfhe smal | Wal:!ém?ﬂéé% 19:%&3% bsed inclined WaNs A3 B! andehalreShrPdedth a
t an Inte

are j uxtapose al at the inclined walls 7B, 7Bin a

manner such Egﬂfnﬁeﬁig E'QQ%&P 4 neknd is@ffzﬂl iv?ﬂétsgﬁpeﬁfirﬂsﬁ Of i .‘?.mYQc%gt Y

the vertical directi el alr-con one rom t’he air

| nl et 18,4 ol lp'rgx?isde\g thphg'ﬁ"u%%e%rlong\@hg iR dLoPid ?egpec%ive' incifned Walls

wi nd
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

P

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

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. This is
because the wind direction canrot be adjusted when the height of

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



direction thereof is changed and the air-conditioned air can be

gui ded toward the air blowoff port 12A The di mensi on (hei ght)
of the small wall strip parts 7, 7, ... 7 in the protrusion direction
and the di nension (w dth) thereof in a 8 direction crossi ng the
protrusion direction can be freely changed, though it is preferable

i | f h
Lo SO e RapthRe 2 iRk Ak PAnh O B b TRk P e e srp A
th hor t f th t 1 th
i rect | on caNAdh SBe RATEALed, whants FEARETGHEY ’&hezb%lcﬁﬁgﬁﬁmeq SR

strip parts is topo low, ,while rcondltlone. 48 ai r
rom the ai rFTGH drend adarior Beeack: dA6® pak 15 gPReptt gl‘f@ﬁﬁ}lﬁ%&f
strip parts 7, 7, ... 7 as |nd| cated by the bold dot-line_ arrows

FIG 4 and allharspagadratveaan tleedolddob il pEroyen ans tee bﬁl@flﬁ-}aith%tly
in a space between the bold dot-line arrows and the bold full-line 5
arrows wien ahewemndinn the teoght ghtoo higls. t & isetmbe ewteddhatiide
full-line arrows in FIG 4 indicate the wind direction to be

gener at ed byfulldiremattowalih Bli(hi 4 ipdidase theyind difeatagatabesserafratbd
height. That is to say, in the heating and cooling unit 1 of

Embodi ment 1bgfthehsmpllesalit stiviyy patktofi, 7a..1 ctdddreless ofitheheightl0
conposed of the inner face of the inclined walls 7B, 7B and the smal |l

wal | strip parts 7That is e sdyl $n Bheldigthglanideoddpgstiientoftase 11.
Air-conditioned air which enters the unit fromthe air inlet 18 is

gui ded by t hEnﬁB@&iﬂlbﬁf 1S4 i Présdat 1vae@i‘ﬂ{cﬁ1 Sa()?@étﬁfl@?'shyucth'i*é (Wi nd
direction thereof is changed to vertically downwar d by resistance of

L5 B Terageast dh et buelf s, oyl
the air bl OWQJJH R&%h ﬁaa‘%s 7,7, ... 71s 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
g; 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  Dblowoff port 12A is the largest in the vicinity of the air inlet 18 and



The inclined plate ha has a rectangul ar plate shape which is extended
al ong the longitudinal direction of the hol der case part 11B. 20 The
inclined plate ha is |ocated to be opposed to the air bl owoff port
12A in a manner such that the distance #9mthe air bl owff port 12A
gradual |y changes al ong the Iongitudinal direction. Mre
specifically, i.ncl i ned ha is at.t to be . nclj

downvar d, ¢ hgEa %all}fﬁiegr% @aeﬁacri%a%? D SEARCE oG aiebs
bl owof f port e lar in e vicinity of the air, inlet 18
and 49 gr adllél I ﬁ‘-‘&@é ]é%léfs StPPEi %éirl‘efééﬁr?‘fﬁl%%‘éccd%ré'?%ﬁ%é?ffrom t he
air inlet 18. Accordingly, is possible to prevent occurrence of
ununi f or m t yUPRLEEAIEY 1@% AHEDFRASHEE P el epteal g Bt Hethe pir
inlet 18 and an area far fromthe air inlet 18 in the hol der case
part 5 11B aimletd&apgrass eremderirmasthst antialet 18vsl thesheltertersep aut
velocity of adjusted air to be blown fromthe air blowff port 12A

A partitifon ﬂx[lh andofrpesdiugeenmessnefi theoabdvemé rod the wind
inlet 18 in the longitudinal direction of the adjustnent case 11 is
provi ded di r eeldeytypef adjudtedadir torbeeblokBn fFtwe ter hitt bluwalf aioet 12A.s
10 located to be opposed to the air inlet 18, and a clearance Mis

provi ded between tAeppatitiohilatel7at Briauididgtdie-conditivadd il IfsoriRhe
7B. Accordingly, nost of air-conditioned air fromthe air

gondi tioni ng ai’srpﬁﬂ'é@tll@n?ﬂﬁéwn% @.d&'ﬂal direefiohhef fid alflRimdSt 694d 1448
with the partition plate 7a e wnd di rectlon t hereof is changed to

15 the | ongi rt‘%r Ouﬂﬁ!d ﬁife%f%fg‘ BN th tl\f%lﬁﬁh ntTE@%fal%ﬂtaoﬁMaﬁﬁ”m i8

part flows t arance tovvar e alr bl owoff port 12A

It is tojpe noLy gdt%aiéengggo%&%?he'sﬁié‘iﬂiétoi‘fs'é 8% cle ?hggg st ! he

exanpl e expl ai ne r 6Seht i NvVen er ei

the adj ust ”er]}:tro%zafeed %%txgggn%h%uﬁé}%tﬁﬁ%ﬁgge G053 1680 ned walls 73,

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 t_oward the air blowoff port 12A.

It 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 a}bove.

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

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



20 (or taper shape) narrowi ng toward the air blowoff port 12A having
a w de upper part and a thinned | ower part as described above.

The m xer case 16 has a flat box shape, is attached in the hood 13 so
as to be detachable and conprises: a nobfiting part 16B where a heat
storage radi ation flow divider (heat storage radiation 25 nenber) 2,

which will be de I bed | ater, ,is attached: cayer 50 part A
for coveri n@%ﬁef%ﬁ? CRYCH&S ths BowH n@&/@&nﬂ%ﬁt %}@%v&rtﬁ%rt 168
nount i ng part éGS are formed in % i nt egrated nmanner. The
mount i ng pardndéBeimoxnting ppgkd Eig@ﬂf%l OReE|NAR BRIRETaked MBRPET-
havi ng an opening at one face thereof at the upper sjide. 5 _The heat
storage radi ati on Thewenptiag part b6Bdstaflat rgcraneneatparelinlgrinrdt
fromm xed air and radi ating heat toward the roominside is attached
to the i nnerbex decmberimvingesn bpecningpdrang fadeadererat dhetuppénsisie.
si de opposed to the one face of the nounting part 16B so as to be

t her mal | b cofTthedient siorhge redmmiiohifhowphividdaitB.fol Obiaicandilngt heaheat
stored in the heat storage radiation flow divider 2 is transferred to

t he nmount i nghjxgt heh6Brandmiked ady anhdpeadiatbify head towdirdtthen-duatingidw
heat or high heat) can reach a | ong-di stance point with high

ity e ko sdeliontin yip i seption e 1 4
;ﬂ'v' der 2 buth@lsReP¥%idd'8pPBset tHghe e HRB dFtletieus@Ms pBat 16554e as
| to be thermally conducted with the mounting part 16B.

10  Accordingly, heat stored in the heat storage radiation flow divider 2
is transferred to the mounting part 16B and the cover part 164, and
radiation heat (Jow 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.

Pt

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



Moreover, a plurality of apertures 9, 9, ... 9 for blow ng the m xed
air to the outside (roominside 5) are provided at the other face 163
of the nounting part 16B. The apertures 9, 9, ... 9 are long 20 hol es
whi ch penetrate the mixer case 16 (nountilng part 16B) fromthe inside’
thereof to the outside thereof. Mxed air in the m xer case 16 passes
the heat storage radjation f]ow divider_2 and the apertures 9, 9, ..
9, and is subﬁ??se(?nc ail‘ﬁépre& 8 i%e-.-- ?H&aﬁﬂé%%%? %‘il'%s)‘%. gsd fopnd
limted to the exanpl e explained.in Enﬁ&dinent 1.25 of the present

i nvention wh&PEPR G ragfengilas shapg. Morgoygl, tb@r@ra@gem%%,t%@nd
the apertures 9, 9, ... 9..my have a shape such as a round shape or a
rectangul ar nupker MBABEVYRS of hae apexbukemft 9. t-hd mavee cbangre 2§ ke
of the apertures 9, 9, ... 9 may be changed as occasion rises. 5It is
to be noted vheasipn nisepreferable to set the total area ratio of the
whol e area of the apertures 9, 9, ... 9 to the whole area of the
other fac® 163 of fhe i kemotadahh6 it imprefargbpate sébBhe eqtel aten patio
| arger than 30 %in order to maxim ze the radiation heating action of
t he heat stowfigherabokt asn 6f e dipeirtieres?0 afd. .t Betoniheewheds ardh diche
the 10 roominside S and the heat transfer action by m xed air

eni ssi on fromthbe fate63FthelBixdNeneh 15N MieHaRipdVEFB) equbd to @k
limted to this. The heat storage radiation flow divider 2

gonpr i ses: alpled@iidy 39f°oﬁﬁ661}de&%§§3%5<iﬂi§é %hM‘Q\é!d@éﬁbHiH&tiﬁgga%ti%glgof

8; and a 15 plurality of elliptical heat storage pipes 99,
99 f [ I gl : :
or Sttﬁ'é'}giﬂi%é,%w-rggég?allah%blﬂ e Aivid %Bgﬁrﬁﬂa ﬁgﬁ@%&li@e '_i%gufo the

transfer plates eat transfer plates

it and 0r anebey ERERE sl Renp bR e a8y EBled RATRADES

and the elli %('Jr%ajcheh?rﬁgcer 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 parf 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.



20 storage pipes 99, 99, ... 99. The elliptical heat storage pipes
99, 99, ... 99 have an elliptical |ongitudinal section, and are
attached in a manner such that the major axis direction of the
ellipse is oriented to the vertical diré&ion. Accordingly, mxed air
in the m xer case 16 can pass the heat storage radiation flow divider

2 smoothly with a l,ow,pressure ] gss. 2 The heat transter
biates 8 e gTRe HetHL SRRt B R Bt SPERTRENE PopierrIRPLS
titanium Carpolite or the |ike haying hi her mal gonduct.ivity an
hi gh t her mal aﬁ@é@?%t%?}’%d%@,? ﬁflg‘b*&gga#thﬁﬁ% Q?pé}fsgg‘et %‘Q&ﬁlg%
other at a proper interval in the 5 direction of the shorier side of
the mounti ngtlwrma!sgndqrﬁ VE] agﬁih}gg thepmal epdgaviinpedicbare g9,
99 are installed so as to penetrate the heat transfer plates_8, 8,

8 in thelyxhepaseditoikmoppeeed terach atheriadar prepesirnteryrdiedhs,
8 ... 8. It is to be noted that the elliptical heat storage pipes
99, 99, .5. d¥remtimmulithothovpeside i thiecaountingpart 1683.boThee or
the like and are juxtaposed along the l|ongitudinal direction of the

heat transfeelipptat@kh8at atutageepipeatd®tah,agedd adieanisballéd ew abi to der 2
has a flat rectangul ar parall el epi ped shape as a whole, simlar to

the inner shppacofatichtheboat tnmdfer pldtds 818W.1 B isuidhe pustfapositios,
the wind velocity of mxed air in the mxer case 16 to pass the heat

storage radi @iridd ekl Hedetrankferdsioneased, by 8 heligalo bé ansé@ihat

plates 8, 8, ... 8, the flow of the mxed air is divided into a

plurality of +},a¥gTistRAUhEEE Ab*Esk Bifed §9599P..1 €9 are made of copper,

10 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.

15 With such a structure, the wind velocity of mixed air in the
mixer case 16 to pass the heat étorage 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

20 therefore it is possible to suppress the draft to be given to the user of
the room inside S.

It is to be noted that the present invention i1s not limited to
the example explained in the present embodiment wherein a

plurality of elliptical heat storage pipes 99, 99, ... 99 are provided,

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



to the roominside Sin a so-called nulti-layer flow manner, and 20
therefore it is possible to suppress the draft to be given to the
user of the roominside S. It is to be noted that the present
invention is not limted to the exanpl e®8xpl ained in the present
enbodi ment wherein a plurality of elliptical heat storage pipes 99,

09 may be. 1 argeR e igoRaRe. SMaBifmr PHg hbiet Rordafheat Tl B0P°

elliptical t st.arage pi pes 99, 9 .... 99 ma ave not an
ol btical 59 BLRHS Bals Boldn Sllintiedl GosTSbelBb bibe Sidar crRes
structure of the elliptical heat storage pipes 99, 599, ... 99 is

not |imted $HMe above description. FIG 6 is a sectional view for
illustrating a main part of _a variation of a_heat storage radiation
flow divider 2 of ¥eseayapihestsictyre o wentlinthicallpeahstorageaipes 99,
storage nenber T for obtajning heat of the mxed air via the

el lipticdl h@8i..sO8riggrotpliputeddo tbe above descamption. stiiG.ngis he heat
is filled in the elliptical heat storage pipes 99, 99, ... 99. The
heat st oragesesnbeal iewefoisilbmdtyatinghe mate pafrt vhnevaidhtiom oha desat
store heat and rel ease heat for a long period of time, and may be in
a liquid staswrageasshhtidnslatvedividbee BvdrEnthvelisteape] of hheminbent t he
pitch and the |like of 15 the heat transfer plates 8 8, ... 8 and the

apertures 9, ifentiond # Besektdrhge nmmibsr Iuftr ddtainiieheat o€ithy of
mxed air before passing the heat storage radiation flow divider 2 is

decreased tonfige@ialvihaherellipdiral i dtakhe@bipbe 9veboci LYoPhnH xed
air after passing the heat storage radiation flow divider 2, or nore
preferabjy eguink@h@hd L 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 eqgual 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



20 than 20 %to 30 % in order to ensure an opti num function of flow
di vision, diffusion, heat transfer action and the |like of mxed air
to the roominside S. On the other hand, the cover part 16A is
provided to cover the one face of the nodhnting part 16B at the upper
side. The cover part 25 16A has a shape to be obtained by folding an

outer edge ofyan er..54.plate 161, ich s e of ,a.rectangul ar
plate materi %]ra%ﬁawgwgl‘% gnﬁfﬁ%f’gﬁﬁe& Efni}g]éj(ﬁfa]?n%t%S Ipﬁéelﬁéﬁwgtuggfge
radi ation flow diuider K 2., downward, and extendi ng the sa .
Accor di ngly, S]&%ﬁ}ﬁ%%agﬁﬁlbﬁﬁa@\é?s?f tﬁﬁj"‘fiary#rfgf)m%gé agiattlﬂ%%@wﬁjaerrt 2,
16A and the heat 5 storage radjation flow divider 2 is fornmed in the
m xer case 1 Q“QW%‘FAE&‘ a@@engidpﬁstg)@oeadpﬁ-frée%oﬁ'ﬂm%@sﬁﬁﬁé}@t case 11
and circulated air fromthe circul.ated air path 15 are m xed by a

met hod, whi cRuvrqundrd gedbe ey facero! thedcdwrapartrl &ddnd the heat
Moreover, in the cover part 16A, an induction port (air 10 suction
port) 162 f ostaagei mwliatioadflowt dider 2fisdor adfs oerer casel @1 Bnd
i nduci ng and suctioning circulated air fromthe circulated air path

15 i s provi déde apaae cadiusibd par tfrqmetiot edjintnientckdasl 13Pnd pirchdated
direction of the shorter side of the upper plate 161. The i nduction

port 162 hasadr frect ahguiwrulabepeaiehatiydies-d mikbea bkba eethddidirhadh will
direction of the upper plate 161 and is forned to be opposed to the

ai-r bl owof f perdest2ibed ldthe, adiUsdcoeid neixed dik. It is to be noted
that the induction port 162 is formed at the m dpoint between two

opposed si de facesMireoRtrUiPthe RoMELpASE 16A, H1PidduEHSh fHrt €6l On
and constructed to be matched with the air blowoff port 20 12A It is

b d - h gl idni 150§ o '
to be not@d thatiohhsnd) 1e? ﬁ&g%@&@g%@é?@& alPEf@ﬁ.ﬂétQ&ﬂﬁé%ﬁ wo

si de faces and the ‘upper plat the heating an ool'l ng

uni t 1 accor dhag 110, { 5nBRERAPLIWERIS R SirBhRelety b Hhe Oul de
pat h K gui di ng 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. Ttis

e
s
i %

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 anci 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



adjusted air blown out fromthe air blowff port 12A of the 25

adj ustment case 11 to the m xer case 16. The guide path K incl udes
55 a part of the air blowoff guide 12 (or the air blowoff port air
vol une adj ust ment member 3), and a part ©8f the induction guide 10 (or
the induction port air volune adjustnment nenber 5). Mre

E:L? The ai 12 @%%ﬁg??hgﬁ%;%’?i%'éffg$ulﬁﬂ’92§%{(ﬁf %ﬁ%wﬁg%‘ Pgﬁﬁpﬁ“é?dﬁ %}"fgﬁ’”h i
' 3 N ' 5

?njgﬁ tion gH??%%@%@%ﬁ%ﬁ?ﬁéﬁﬁ%ﬁ%#ﬁ gffaﬁi‘e' Uﬁiﬁ?ﬁ&g%‘ﬂéﬁ%@%he
ToA s oui dod PG PRt 68 BOHR AHHAPeAk P HIS Ak 1 MATEL T on por

10 162. At this.ti the circulated_air fromthe.rogminside S is
suctioned i n%l‘tﬂ%f;&m q gﬁlffﬁapﬂthg‘é 1§ ﬁ%ﬁ@ﬁwtwg b@uﬁ'&%gﬁﬁi% e
the space Nvja the cjrcul ated air, path 15. The air bl owoff

gui de 125 s eff thepadbloyvelligaude Iénrpidra anr bloveoff port asevakume 78, 7B

of the adjustnent case 11 in the vicinity of the 15 air bl owoff port

12A, and gui adpistheendi neraberdd,i the spacal N stredi the guwidedtaigofmltdfeha r
bl owof f port 12A to flow into the induction port 162. Moreover, the

air bl owof f mudweid? graderlidses e aidustdduperadinsthene stjustinere A

for adjusting the air volune of the adjusted air. The air vol une

adj ust nent  stteraber &) fand thenpdisededlair blpairordiroin ahe dit dlowbibesitt
ai'r vol une adjustnent nenbers 3, 3 attached to the outer side of a

| over end panpAoks giidleidrisy itheduidk!sathBR, BBEA0a i@okBeskidiani®i pare
screw nmenbers 4, 4 for fixing the air blowoff port air volune

adj ust mery  mpgher A3hi3 19 2%hbLiR&IakEAAR} Brom the room insTESEL!
bl owof f port air volunme adjustnent nmenbers 3, 3 are 25 nade of

rectangul ar pl,at;gnBRLAES 2h8 iRANCERPpb A 854 Y88 the guide path K 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 blowoff port 12A to flow into the induction port
162. Moreover, the air blowoif 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



56 di nensi on substantially equal to the | ongitudinal dinmension of the
air blowoff port 12A. An upper end part of each of the air bl owoff
port air volune adjustnent nenbers 3, 3 in the lateral direction is
fixed at an edge part at each long sideb& the air blowoff port 12A
by 5 each of the screw nenbers 4, 4 so as to be slidable, and a | ower

end part of each of the ajr blQwoff port . aiy volu dj.ust nent
e 3. sdnsepgiona R THasn A dRdt IR aa R the
form each of gujde f|anges 32, 32. For exanpl e, | gng, t.hr ough. hol
s provided 8ir Blovipis@OrbdAL0 SarepBer ERAMIT efRach of b fee Blcb%?ff
air volune adjustnment. nenbers 3, 3, and _each air b]owoff port air .
vol une adj uspethaimeeene adjustmest mymbeysrbw Heibelaterad ginecidon is
screw or a rivet, having a dianeter equal to the mnor axis of the

| ong t hr oughfixedeatsanasigecpaes st eacibleng side of thp evir Mlowoffi pedt 1A bt
the I ong through hole. The air volunme 15 of adjusted air to be bl own
from t he &ir eatbwifthepmrewldembeardd, ddjouss éo behdidatile, padra bdwar end
bl owof f port air volunme adjustnment nmenbers 3, 3 slide respectively

al ong the outpesrtbeachfoftthe dindlowed patt siviBluri: bdjudtenéntchierabers 3,
direction thereof so as to open or close the air blowoff port 12A

that is, whery fshalded anviadxieiedoRiweed thhendiuktid® poevdd tpdoimaddch
vol une adj ustnment nenbers 3, 3 increases or decreases. It is to be

pot ed that aq;'fﬁﬁag fBdods03pe3pl own fromthe air blowoff port 12A
exits the air owof f port 12A and then the wind direction thereof is

i ded by th id Igggﬁ i . ' F%\&f
gﬂ: dg 12yfun§t ?glns%:tofg a jué%éﬁle(ﬁ% FH%%%OE(?I?%OE@%]&UéPg& al rImd

d i L de th ust - . : . .
attached Vo PREEFAE R i ghof port SIS OIME UL AR By
the inducti 162 ' dj.ust ed_ai I .
e rduct o 0t AR A0 HI At o SRS oyt ReB ot B b e
162 and guides circulated air from5 the circulated,ajr path 15 so, as
to be i nducedYaREEEF NEHRRET ‘ifh%u‘i%(?ﬁc% PO BTG SV RatefaRetd

dtoth i.r bl ff i 2 L
SEESZ? © eeqlfallrto tl?em?ninog léllxdlg o% thg(iggéstlfrgﬁgﬁpﬁglee S_No Y tg %%Csrlllgaelgjle

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

s

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 (HHA) between the air
20  blowoff port air volume adjustment members 3, 3 increases or
decreases. Itis 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 s to
say, the air blowoff guide 12 functions to adjust the air volume of the

25  adjusted air and to guide the adjusted air.



Mor eover, the induction guide 10 conprises an air vol une adjustnent
structure B for adjusting the volune of air to be 10 suctioned. The
air volune adjustnent structure B is conposed of: a pair of induction
port air volunme adjustment menbers 5, 55dttached to the outer side of
the upper plate 161 so as to be slidable; and screw nenbers 6, 6 for

fixing the inductign, port air volu adj ust t. menbers 5 sp,;as to
be slidabl e. 15TherPJ|“%E%‘éFF‘§an%‘% i 1%/%?%‘?@%%%%’&5#63 %%eqﬁﬂse, 5
are nade of rectangul . at,e nmat er.i al avi . L ongi t udi nal .

di mensi on sU%BP%P?%ﬁﬁGﬁaﬂéﬁeﬂacvﬁéy|0§&§ﬁ1&3#9w§10r598@m§8%%# sties

i nduction port, 162. An oyter. end_part of t central part at th

outer side i%‘ilt‘ﬁge@iafléé?ilé@ﬁb]@fm% @@@ﬁ&q@rh%e]ioél‘@r}gpo‘éhgﬁ%w ﬁﬁéoebe

i nduction 20 port air volunme adjustnment nmenbers 5, 5 is fixed at an
edge part atSwHernediatatle ndueheninutdidoandauidesrimulaseh asr fram
screw nenbers 6, 6 so as to be slidable. Mreover, an inner end part
of each &f thhe tivdutatednaizaprathald secisitbebedpdsicadrindrenbtioned, Slhe
fol ded and extended toward the inner side of the m xer case 16 so as
25 to form eauudgion guideil@dsfloaaebt®be diposedsio the aiFblovecmnlide a
| ong through hole is provided at an outer end part of each of the

i nducti on poif agirosythespaedNssrdnicritenbabsvé, 5, and each induction
port air volume adjustment nenber 5 is fixed by a screw nenber 6,

such as a screw orMarebvet, thRaridigctiord can@é 60 domfdidestah hhevahiige
axis of the long through hole so as to be slidable in the major axis

direction of agAgsthons: sfiieuare Bofe- aﬁ%ﬂ’r@é ¥hE veludd oft é’ir%fﬁémt I oned

into the induction port 162 can be adjusted when the pair o

ot ( | ( _pal .
i nduct i oy Poktcidbhed O %Qﬁl&tﬁh;ﬁé‘p%gﬁgﬁﬁéﬁt Sttt $id 3 SokbYRYa

al ong the outer face of the uppe 1 so as to open or close

the inductiop,pogtinfisetid Bort Sir YORMENR; WA 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, 5 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 in the direction of the shorter side of each of the induction

20  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

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



bet ween the induction port air volunme adjustnent nenbers 5, 5

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

fl anges 51, 51. 15The present invention&3s not linmited to the exanple
expl ai ned in Enbodiment 1 of the present invention wherein the | ower
end part of the aiF bl owof f

port _ain vol adj_ust nent nbers. 3 an
the inner end par t!8F CEREEIAHALEPE T HESRERaRo e i Rhnd ed pE e gt on
menbers 5 are folded., It. . is.tq be noted that .any one of the air.20
b owor 1 gun dBaibohiach E the dhduebietoRSAit s e 8Gstin ht niehbeds 5,
The foll ow ng description will explain met hod of i nducing apd
suct i oni ng Cgf gl aﬁaégl ngr(fuqtpaplg W@rgﬁﬂéﬁp 88 %ﬁﬁsmt@eﬁg?%f gﬁ% fixed
m xer case 16 and m xing the circulated air with adjusted air _from

the adj ust neRY ZaEW MEHDEE & GUARKas i SCBEWAPT & 125¢h IR aajeus téamater
blown fromthe air blowoff port 12A (air 59 blowoff guide 12) is
suct i oned i nequeahto themetianaperef ig2loqngtustiginhgld de as0o, be skidable
pressure around the air flow fromthe air blowoff port 12A to the

i nducti on poit thé2nbhpwersis dimettienatfidie loagohrvgehaholebl dibé fvoduimeof
12 (air blowoff port 12A) and the induction guide 10 5 (induction

port 162) i nabnmwbennrrticherl mtloodat BtludtioppostdcLasin bensljastad svhdie
space N, through which air in the vicinity (circulated air in the

ei-rcul ated akhe %&tﬂﬂ ol Mdhtivs patait Relipdusd] indnidmckbetd s, 5 slide
-nduction port 162). Accordingly, when the air pressure around the

air flowl 9"‘@5§pe&i¢é§?'a@bﬁg e onifer! fBRe Wfrthie @bser plata! 16 PabMSR bfen
caught up in the air flow (as indicated by the dot-line arrows WL 1n

FIG 5).16 replopd&otid {%&ﬂéﬂiﬁﬁﬁ)dﬁﬁ%ggﬁ@”ﬁﬁgd&é hQaedri)t 0

the m xer case 16 together wth adj ed air and is mxed wth the
S0P 2 B IO o P R o RS 81
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



15 to the roominside S. At this tine, it is preferable to set the
ratio of adjusted air and circulated air to approximately 6:4, though
the present invention is not limted to this. It is to be noted that
the air pressure in the circulated air §3th 15 lowers by the vol une
of circulated air suctioned into the 20 mxer case 16 at this tine,

d | at l. d th d d.b
The dot -1 neouprie s 20 ap ekipRZH Mol Tnd i bR P ERASGON,
dascr | bed abgVid C?W%%tee%rvl“afe%ﬂ?%argéﬁﬁh' Tfén%er %%yr rﬁ{aﬁ%ﬁ%’ia"é‘%?ﬁ%wfﬁ :

convect ed, CII‘CU 5 and stirred en the ide S an
t he heating Hﬂ@ ré‘ E'E?PWFQH Porﬁ'agbvig&’rﬁrﬁnsi ? e'%t er%an(?
ai r-condi ti oned by m xed_ai r({gaw ng a terrperature | ower than the room
inside S andalrdwom{ gumle d2daimblawelfmors 198l ithe Indmickon giaideoth

inside S is air-conditioned by m xed _air having a tenperature higher
than t he & oof fide Soeint6s) in ghmbediment dsaxmlagatedantapmpsetl
heating. Air-conditioned air is set, for exanple, to have a

t enper at ur e hogitems awossttéledﬁmq@oNnﬂ:hrWhmhicﬂ'eahﬁn tlee vodmiiynsi de
S and a | ow absolute humdity when m xed with circulated air in order

to prevent d&iredadedsat inthendradasodeit @ath|1r5)cﬂm\dstm®@|thg induction
ef ficiency, though the present invention 10 is not limted to this.

Moreover, thsuid do (ghé inButtionosortti 1é2)ed Accordhghy, Stheigttieenir For
exanple, the feed path K nmay be constructed w thout providing the air

bl owof f gui dgrddsipRtatdifhd RREGEY %v@%ﬁélslcblré\@b%@&%ﬁr 1ﬁ'tﬁef&§&ﬂ%é8!
K may be constructed by connecting the air blowoff port 15 12A with

;? gv: 3?;}5{5 Iaoﬁo]lpgégltl ]l?) ﬁlesbég;aw gqﬁ%epr%er sor(ggggl gl 1%9;&&%& R Htdine
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



comuni cated with circulated air in the circulated air path 15.
(Enbodinment 2) FIG 9 is a sectional view of a main part of a heating
and 20 cooling unit 1 of Enbodi ment 2 -of the present invention. In
the heating and cooling unit 1 of Enbodbffent 2, a lighting systemR
for lighting roominside Sis provided at an edge part of a | ower
opening part_1 f hood 13. . D he si of .the other .face
163 of Ja moulttt pahe 1peE rasise S iapiteopAiionsd Ty mukeT Athdaving

openi ng part, 14 of the .hood 13, .61 and a cl.eafan (passage . .

ol ear ance) 1AMPETA RV ilicimthhaopBEISidganARg 198t hosh Capisgin at
hood 13 and the other, face 163 of the nounting part 16B when the
heating and ‘d¥otimg ofgpeling; w 1fﬁsﬂa¢ Faem m&ldalit%awamndlﬁquqbyroom
inside S passes the clearance 141 and 5 is suctioned into a

circul ated aixpdeir bavinge temperagieykigharilian phevpdedingiderfs and
cl earance 141 in a proper manner. The lighting systemR is provided
so as not t chighsheatentissm at e dimepddsatgnghe Adtwandniengd Iyir se set,
that circulated air can pass freely. That is to say, the lighting
system R i s farpasadpld tochave auleatpersiure daghiend hametlod damapomtlal.
Accordingly, circulated air passing the clearance 141 conmes into
contact w t htdrhpelaighis albtisy sd@m iR sade Sobihdiankow edisobereek abddifiywihite

lighting system R The obtained heat is used for reheating or _
graeheat ing i thigediviEBhodiréliRtal raif ¢A Grie® A8 Privend b v cbABLALSH A dnd

hat is, at the tinme of cooling 15 with a l'arge cooling capacity per
unit air vol gfRafke thE air conditioning eff_iciency, 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

T,
# S

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 2-0f the present invention. In the
heating and cooling unit 1 of Embodiment 2, a ighting 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,



air-conditioned air (when the air supply tenperature is |owered than
usual ), heat fromthe lighting systemR is used for reheating of
air-conditioned air and therefore it is possible to prevent dew
condensation reliably and to further debdease the air supply vol une
20 of air-conditioned air so as to further reduce the cost. Mreover,

at the tinme of ,heat at from.the |ligh stemR,i S _us
preheat i ng oﬁ‘n‘élara]@ %PF? g?\%%saﬁerdgﬁﬁa?ﬁ@ L#g?%%%{mpg]bﬁg&ee& @1% %ower
decrease the capacit vi.ce fe n he .ai r i oned air
and to enharfRERRE P\%]étt ﬁé’fgg Q‘{/?éf’éﬁeﬁgh?%ﬁﬁﬂ' ﬁ%ces}égéﬁr% f or
exanple, a fluorescent tub ncandesc anp or. an LE n
the number, EXMINEBEMAFH 1455 e Bﬁet tingea meﬁa%ids 198591‘?63
proper manner. ldentical codes are used to refer to parts identical
to those of Circuabrdiniefion thameosetasidedS masisanabpaiearanaot 4hiand
be omtted. 5(Enbodi nent 3) FIG 10 is a sectional view of a
mai n par 5 of isashetadnsd onbme andilatédnaif peshdifvi der 2 of Enbodi nent 3
of the present invention wherein a part thereof is omtted, and FIG
11 is a sectional TVhelightiagmngisbempaRtisqfroaided et thasdeatamre 1 41 ez
storage radiation flow 10 divider 2 of Enbodinent 3 viewed fromthe J
direction of pFber dhnner. TRelRHiting syrdewoR! isngroviddéd soafs not to
Enbodi ment 3 conprises short tubular protrusions 98, 98, 98, ... 98
formed to pr @béﬂi‘%@tfc&ﬁﬁlﬁﬂﬁl é%ﬁa@ém%aﬁre BRalraheansfiesophatte:iBeulbhed
protrusions 98, 98 ... 98 are juxtaposed at one face of 15 each
heat transfep; Iﬁkﬁifr]g)a%saﬁe@lypr %&t iéﬂﬁ@&ﬁ%bﬂ% DG tide L onah RIS Bbosed
direction of t at transfer

pl at e re particularly, apertures

9 are j uyy ap ﬂiclﬁﬁéﬂ%’& Eﬁ%%?%g%cﬁﬂe eBERhFASIAANS & cﬁ'Hlﬁ‘t%ly, curculated

predetermne erva rate In FIG "10. "The protrdasions

have an elli Bhl pabsHPERe TRETRA AN 855 8A¥ Ethd x%ﬂPﬂTéhg?Rﬁ*fg

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

5 E

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 device for feeding the air-conditioned air
and to enhance the heating capacity.

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



20 that the major axis direction of the ellipse is oriented to the

vertical direction. Mreover, the protrusions 98, 98, 98, ... 98 are
further juxtaposed in the juxtaposition direction of the heat
transfer plates 8, 8, 8, ... 8 with eac®Zentral axis thereof bei ng

positioned on the sane |line. 25The protrusions 98 have heat storage
capability, and I f 1 i ha .t . fer
pl ates 8, store r@%‘%&hggtﬁ% dgftgcrill %@? ’P%fé&%]élgtﬁltl%lvt\%rr dpgﬁg’%rg%%%?g%?%%f
S. A protrusi 10f one heaat nsfer plate 8 is extended to cone
into cont actbﬁjebgﬁggeo?%%&)ea@?%%%% 1ﬂ@aPl(§)I??n]§Jfaé(fn%'ate 8 and supports
t he adj acent heat transfer,plate 8 as .t o, prevent [ pi f the
adj acent heat tranﬁqeé}tlﬁﬁa?%i% are use&%ﬂgefgf' VgRFﬁBS @@gﬁi‘%&&%o qfel 9F
explain the actjon. of e protrusions 98. Radiation heating tqQ the
room i nsi de Ec%boa%%ﬁgn Bé“tdgiti%b?éi‘i SXRHARAIBR 69\?’%‘1"\?/1&&901@113@&

di rected downward ég}a the apertures 9, 9, 9, ... 9. In such a manner,
since he proceed ’@éﬂdilﬁ%frg’r@und the protrusions 98 as indicated by
the dot-line arrows_in FIG 11, radjation heating is directed

obl i quel y downwar dffemOtisea apelionakbyion iof a maini panti ofja beas stocade
area bel ow the protrusions 98. That is, 15 radiation heating in the
vicinity of trhdighion flesy oasides 2ol élmbodiresndi’ etthe presaviand eartdon
obl i quely downward fromthe apertures 9 since heat noves downward
atong the perlpheinla pactetlodrevliés pratiadsiaons F96. 1Acsa dectgbiyal view of a
possible to uniformthe tenperature distribution at the roomi nside

S. 20Mor eovemmami paet bhe hiaw edsaigethdhrhdLe fagsact hadapohies 9,
9, 9, ... 9is further divided not only by the heat transfer plates

8, 8, ..108 BWiRlrSPob¥rhbedRheht B5iRRFePBrolGhedB directictBof FiI€;. WiONd
velocity of the mxed air is further lowered and the mxed air 1s

S 10,1 0SS BT MO Sttt
given to theuser t0hular 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 longitudinal
direction of the heat transfer pléte 8. More particularly, apertures
G 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



64 the roominside S. The present invention is not limted to the
exanpl e expl ai ned in Enbodi nent 3 wherein the protrusion 98 of one
heat transfer plate 8 is extended to cone into contact w th anot her
adj acent heat 5 transfer plate 8, and a§d otrusion 98 of one heat
transfer plate 8 nay be extended in a proper manner to the vicinity

of anot her agdjacent heat t{ransfe ate 8. reqver, .t he protrusion
58 my. be. f ofRahTRGRHBIIeH B ot SPERE i dRaiEr Eat & S B BedicyAnd
may be construgted so as to be achabl e. .10Npbreqver,, the present

i nvention i sr%‘g{éﬁiti’ietlé%laﬁ &Wﬁ%‘ggﬁﬁﬁﬁpg é&‘f}?ﬂé:\ﬁed -W@W@mrﬁgﬁtofgne
wherein the protrusions 98 have an elliptical shape, and th

protrusi ons Dgakdyansies Hlate ﬁclﬁl%?teﬁdaéé%o@eQBPQ/@@HE@C’CS‘HEgéaHOthGT

| dentical codes are used to refer to parts identical to those of 15
Enbodi ment 1adzaeerderent tansipr atale dancheveportaithe adjasent thant

A description wll|l be specifically given below of a case that the
heating and towhsfey pdataBatouss de predent waopihg girtheendjacanélieiabn is a
so-call ed induction em ssion air conditioning apparatus as an

exanpl e, wit hraméfergiate 8o t he drawi ngs. 20( Enbodi nent 4) FI G
12 is a perspective view illustrating the case of installing an

i nducti on em ssi onTaierfotlending dedargpidppardl esplain the action of the

{” protrusions 98. '
Radiation heating to the room inside S by the heat storage

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, éince 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



according to Enbodi nent 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 em ssion
air 65 conditioning apparatus accordi n§4 o Enbodi ment 4 of the
present invention viewed froma roominside side thereof, and FIG 14

is a brief explanatory.yi illustrating an exanple of usage of the
i nduction e %F%ﬁma]ir{a%%?gi tioning apparatus according to 5

Enbodi ment 4 of t resent , invent.ion. . .. The induction, en ssi.on
o Condi 1 oni ng. abBEIIESENE AYSRIAG o atimiter i th srorRmle il Biped
invention is, vided w the casing 19 buried jn,the ceiling at
the room i nsﬂgf@bog}meﬁag ngl%tﬁ% PEPtERREoR, HE}‘I@@ he@tptrr@@isgﬁd

wi th the heat_exchanger 20 through 10 which the feed air induced_ from
the outdoor Bldle Pasestendadite sereamtpepyest wythmnataey adincent begh

the heat exchanger 20. Further, the inner side of the casing 19 is
provi ded i t bratsfehpdatany, and apovtirngiamPB of dror hebbiansfenelata8dnay
ai r obtained by inducing and suctioning the air in the roominside S
by the feed herextandedgnid propenghanher hedheexchrhgef a20thad adj xécargt
with the feed air to the roominside Sin a |amnar manner, and

em tting theheaatrafsfelreplatx&d aloréovéhéheanrotiasioted$ mandd fiemed
lighting systemR for lighting the roominside S. Further, the inner

gide of the ¢adlerigitdSratedowidh detbad frarisier plated o nthypbE koddtructed
comuni cating and coupling 20 the heat exchanger 20, the fan 22 and

t he heating apdCPbé dAatyéhible, the detector 28 such as a human

sensing sensor or the like detecting existence, a position or the

ke of ohuman bogoidbyeheys 0RRAS! ffchifth 38 1l JGHIRME 1 RIS B0Bple

according to a detection resu ‘and a contro or contro

G1E, 9oL ShoA 5l o RLLEDLY O 0EE PTG LADEL OFale ua
elliptical shape, and the protrusions 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 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

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



66 air blowoff tenperature or the like) and the |ight nodul ati on of
the Iighting system (increase / decrease or on and off of the
illumnation intensity) in response to the signal fromthe detector
28. It is to be noted that they are inté&§rated. Since the induction
em ssion air 5 conditioning apparatus according to the present

i nvention has_the. structure nt i oned. abpv it ,can be easi |

i nstal |l ed ev%?}l$lﬁ1%lﬂgr3rwfﬁg‘§lﬁ aficgedyie go ?@Pbpiﬂrb‘peﬁ%é %ﬁ@%‘%\éf"ﬂsﬁ%
back side of.the ceilin erves as a sq-cal.led ceiling mher. In
ot her wor ds, Y% Vﬂ%‘%ﬁgﬁ%@c% rePE1RY Eﬁéectg‘ieff? %%E )L 4o¥s & he
ceiling Cis, passed.through the, Eeat exchanger 20_as the feed_ air.
The feed ai rPTikéEFRBNAIEYprigTeEsestTaing aglexamplsmofusage Odiber at ur e
and humdity is control|led by an outside adjusting apparatus (not

i |1 ustrat ed)irgtugtien enkissiarhaiyr eonditiasring appardtvswataodingper at ur e
and humdity is not controlled, 15 the m xed air of the processed

ext er nal fai r Eamdodimeent Aol thteeprdsenttrioventiomr.oom i nside S, the mi xed
air of the raw external air and the circulated air, the circul ated

air, or the like. The induetivnhemnisdiba dieaonelitibange mpRrasup eeociithg
with the heat transfer pipe, and the heat transfer pipe is an

el liptical ptpEmbsdifehbd dftdie prediaitdervezlion is psovided Wigh the
utilize various systems such as a hot / cold water coil heat

exchangi ng t 8gsidiof 19 Hueed of thY deflenedb dtVileSFocRh 1hBRINS! awal®le irfher
di rect expanding coil heat exchanging the air to be fed by the

refrigerant gfgd Sﬁw@aﬁgiiﬂtgefé 1S QLbERIT wgﬂ@ thk rhéa%aé)ﬁi%g{g:egtﬁtg%hmugh

punp, and the |ike, an is not limted to an 25 | e
exanpl .19 N J}i8hGa8Ceclhil-NB dHBW RGm £18E BLEAGS: side passes, and the fan
‘ 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 exchanger 20 and mixing with the feed air to the

room inside S in a laminar manner, and emitting the heat of the

L,

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
so 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 volume, the



67 nuneral 31 denotes a drain pan. The casing 19 is a flat
rectangul ar parall el epi ped shape which is forned into a rectangul ar
shape in a plan view, and is provided with the induction port 30 in
one side face for suctioning 5 the feed6&ir. The heat exchanger 20 is
arranged in one, and the fan 22 carrying out the air bI owing is

arranged in th nbohend of the h cpal i

whi Chgl s :‘orﬂgﬁjlioﬁ‘f(g%gel 4hgti 8?‘ zﬂ}%e |W§%§8{]‘? %ﬁ/ﬂ ﬁ’g‘ S *
heat d I t Wi t hi 19 t
frat Pﬁc?Qngﬁgﬁﬁr%ﬁ%@m renSe h A8ErASART R AR GPREAET i I WIESKEn

direction is slig by shorter than the ca mgé% and |s&%€0\il ded |n
such a nannelrﬂtteﬁ!étty 8 1eshgineadpride Q}gﬂé& Aetegber 4 1s to be

| ongi tudinal direction of the casing 19. It is to be noted that the

| i ghting sysnetedthat phewistedntegtsiet. efminsedbs indudhizor smission air

| ongi tudi nal direction of the heating and cooling unit 1. In other
words, the | cghdithmisgsspparaivs acoadygegl to the present shientionehsh thé
the heat exchanger 20 and the fan 22. The air blowi ng path 24
i s forned instthetuppenestidaedfalidve, ibatnnig ansilyomtiadidievenlin ahe
air blow ng path 24 has a 20 wi ndward side wind path 25 communicating

and coupl i ngnhhmw%cl@%ﬂmmgbeﬂmgnd the fan 22, and a | eeward side
wi nd path 26 conmuni cating and coupling the fan 22 and the heating

ggge;:oolTlh ng. gg:jt a}’}‘h}g?ﬁﬁd@%ﬁ%ﬁ@batk%@&é @0%haRiAAYET SBPvéDagach
so-called ceiling chamber. In other words, the air in the back side
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 1t is not limited to an

25  1llustrated example. In this case, in the drawing, reference



the | eeward side wind path 26 flows into the heating and cooling unit
1 viathe air inlet 18. The air inlet 18 is fornmed in the upper face
of the heating and cooling unit 1 in the vicinity of the heat 5
exchanger 20 which is spaced fromthe fd&V 22. In other words, it is
structured such that the air blow ng distance of the feed air from

t he i nduction_port t.0 the aify i.nlet 18 becones longer. In the
illustrated Qﬁ’f’r@ff’eﬁ&[ ﬁgng??s ﬁl(iﬁﬁilﬁé)aﬂhth 24 constructed by the

wi ndward side w nd.path 25 d. t he, | eeward side vvirﬁ@\;oath 56 is 10
constructed by co (a8 %ag]a%tﬁqc ohepiat araligieppped shape
comuni cati on port. gnd t he. duct nenber .23, however, .the structure my
be freely chify& is Tormed e 4 EREAREUIAT SHEDEASR RIAD YIS AND 151
the fan 22, according.to the aqrder of induction port 30 -> heat
exchanger 20prsvidatiwathl the isfystingnnpopaihinonesifdgfage for spebwaing
side wind path 26 air inlet 18 -> heating and cooling.unit 1. In the
il lustrated thedeediaice Uhe heat ezcladzehdliladucangadporangedtke fan
away, and the air blowi ng distance is long, a confortable | ow noise
oper ati on caloenmyhmgvad themirhilswinges arhasged tindhewtdercan bbeh ends
freely changed, and although an 20 illustration is omtted, the

struct ure maypfhbertesgging emdzesiphe wsiith whath idhéofreed iats a sdtadgabs:
fromthe fan 22 side by changi ng the conmuni cati on position between

the w ndwar d shigghe e adbgpeda FEewand the | eeward side wind path 26 and
t-he position of the induction port 30, and flows according to the

order of fan 22 ->Thpahe£156Ra088 codindlunit NeathNOtRE@aSRY 109sYBliel
69 FIG 15 is a plan view of the heating and cooling unit 1 of

the indugpi 0Qn?&iaﬁ%é%?e@cia&g‘iﬂﬂijE%a%ﬁﬂ%![’@%%%ﬂ%ﬂéix? il 0G5 %nsion in

Enbodi nent 4 o resent” 1 nvention. heati ng and cool1ng unit

I's provided w Lh,a fodidd: isaéiigafgély%h%?f@r 835¢ the daQing 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



5 receiving the feed air and adjusting the flow of the feed air, and
a mxer case 16 for mxing the adjusted air delivered fromthe

adj ustnment case 11 with the circulated air fromthe roominside so as
to feed to the roominside. FIG 16 is &8l an view of the heating and
cooling unit 1 in the 10 induction em ssion air conditioning

apparatus acgordi.ng .0 Enmbodi nent 4 of ;the esent ipyenti wherein
SPpart of aniiound d e BIPR B Teyéroia b SoBh ARk, I sl aifpoma
cooling unit,1 ts cut,a FILG 17,5 S4a sectignal side view of. the
adj ust ment ot i SR wing dathizs Tl ke 866 FIE R @@imgqg
unit 1 in the induction 15.em ssion_air canditigQning apparatus
according t ouEhtbgd’llﬁéﬁP aﬂlrdFTgithﬁé-pr g@’@n@lri %’g%l‘hggdﬁ ?0 1pgthe upper
sectional view of_ a whole viewed fromthe E direction of FIG. 15, and
FIG 19 is atatecefdmhestiog and cpplingivwanti hin dheangingty of hethrat

adj ustment case 11 and the m xer case 16 viewed fromthe F direction
of FIG 57. evdhangendlrshisth ishepanest fnogn dhe fovo??.ngluwither veends; dt iy
to the present invention is provided in the casing 19, and the

adj ust ment caseicttretduthdhattbe dasdo®bngrdstmused. thsfal ahefroandhe

13. The hood 13 is a flat rectangul ar parall el epi ped box

menber havi nghéudthvepoepSd fuotlpanir et . Sobecdmee loriger. hoadth8 is
provi ded 25 in such a nmanner that the one face having the | ower

gpeni ng part illdstrafed $xdiniglel €He t=0r Yiewi 0 paths24leoBstmicked bsi tle
.l.ush with the ceiling C Further, the adjustnment case 11 is

attached to HAAdetHRY sidRCRiNdipelh! 35 aRROSRI1dly 4B sPEwh A S th 2695
hood 13, the mi xer case 16 is arranged bel ow t he adj ustnent case 11
so as tojbe pPROFRRtE® '@ mparting 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

AT

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  1illustration is omitted, the structure may be made, for example such
that the feed air 1s 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 ’-che order of fan 22 — heat exchanger

95 20 — heating and cooling unit 1.



5 adjustnent case 11, and they are surrounded by the side wall of the
hood 13. It is to be noted that a circulated air path 15

communi catively connecting the circulated air in the roominside S
fromthe | ower opening part 14 to the g@e path K nentioned above is
formed between the adjustnment case 11 and the m xer case 16, 10 and

t he i nner side of od 13; In.oth rds,. the ¢ircul ated. r
path 15 is comuni fcvgﬁr 35 ‘3 Blate diew ﬁ%%%%ﬁlpgﬁﬁg ﬁgpfégg&%aﬂ of the
circul ated ai ra and is. structured %uch t hat the circul at ed air can

al ways come ™ UrHOB FRsRIO AL G P Tng %BPW%@S AFPTENRE &Pr cul at ed
air is sucti i.nto ide path K via.the rcul ated air path
15. 15The adﬁﬁ%gﬁé%eeggeofg qgr%@é& BT ahbg hed tingan g
is continuously provided in the ajr blow ng path 24 so as to receive
the feed airunat Edﬁd@"ﬁw&%“ﬁéhta hoed i, @mﬁéan@mt eae’l L1Aiforf r om
the air inlet 18, and adjusts the flow such as the wind direction,
the wi nd &el te¢aiying hbeaije(a d wdr amd adjustmng she fow of shd facdiairphndo f
port 20 12A which blows off the adjusted air having the fl ow adjusted
by the hol demwse:apar% farBriiwive the hejostesl aki dalivdradhfroanjthset ment

case 11. The air blowoff port 12A is formed into a rectangul ar shape,

and is forneddjustanentesssildevith theecivotiBaedcas drpar thel i@ mandiddeo as
adj ust ment case 11 is structured such as to be narrowed toward the 25

ier bl owof f poféed 2dthe#bom insidehe hol der case part 11B is a box
nmber which has a taper shape which narrows toward a | ower side, and

extends along a | oMYt ud fxad plhh REEWOSE Be hBStI Qna%oom% hﬁﬁel zﬁlt%%

of the hol der case part 11B |s provided with a urality of smal

wal | strig p%ﬁ&ﬁcﬁonSerﬁ1851?n afr fcﬁﬁggﬂbﬁii ? %I nea@écfrdf ih8M the ai r

inlet 18 to the air bl owof ort 12A, an ate~1la for

s €551 19 IREENIERRO of I S M ARSI, KPS, G

perspective v ew,pi,a n'i'&%&' %AW oFORL 'h%%tﬂ?é tanicilncooling 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
illustrating 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 is a flat rectangular parallelepiped box member

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

25 1n such a manner that the one face having the lower opening part 14



10 the induction em ssion air conditioning apparatus according to
Enbodi ment 4 of the present invention wherein a part of an upper face
of an adjustnent case of a heating and cooling unit. The hol der case
part 11B is provided with two opposed ifdflined walls 7B and 7B whi ch
are inclined symetrically, and the small wall strip 15 parts 7, 7,

... 7 are pravi.ded t otrude frog e.i.-nside of, the respectiwue

ol § ned wal BOFEEOHEE Mo AT R PR O Bl i BES eltbng ¢
the rectangul ar s e, and, are,.j uxtaposed at. an jnterval at the

el i mod il | o 75 REEbrS, the pOMARBEDE Sae cHats EHECTBHgRrii idfer face
direction thereaf .is oriented, to the verfic diirection. \Wien feed.
air 20 from VHGCEIF OPROEEA 16 thEI MQIECRl e heod bt Xt £GP igrlﬁs

7, 7, ... 7, the wind direction thereof is changed and the feed air
can be gui dedrtasgaddbelosv she asljvabnensese ldaso as to be oppaseditadhsi on
(height) of the small wall strip parts 7, 7, ... 7 in_the protrusion

di recti o® anddiuséneintecesicohl ( andttieyt s sefraunded by dhesstieomall of the
crossing the protrusion direction can be freely changed, 72 though
it is preferhbbe 1t3o slktisttberevaptéd dhatrnogscwledted anr phthhkd smal | wal |
strip parts 7, 7, ... 7 to be 10 - 30 % of the maxi mum cross section

in the directimmuohiddievepacerecsirietiod cieal ajdisimenthe asemlinsidbiS
i s because the wind direction cannot be adjusted when the 5 hei ght of

the smal | wafdonstthefop@rtpehing part 14 tb $hequidewathhKl sdrgeshéd bbove
fromthe air inlet 18 cannot reach the |eeward part of the small wall

strip parts fsfokrmed befwddn! thll §df8dnbint Aol @lrﬂpﬂtlé ig@ﬁce%rda%\ésl&f

FIG 17 and a part where air does not flow is generate
T O B D RN AE ol o e 48 i
119, et LS LR R e d SRS (ke e
o089 29 OLLIE I 8, o LOPLGE e PR A 600LA "9
recti erstujetyte Gueammoset ph A L ter (s, B 1M nld ned e
s 1 o oL ot St oS 8L e o e L kel
wind d riag tiont he&‘%%fa(i{jstlstment case 11 1s provided with an air inlet 18 which
is 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 is
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.



20 changed to vertically downward by resistance of the inner face of
the inclined walls 7B, 7B and the snmall wall strip parts 7, 7, ... 7,
so that the feed air flows toward the air blowoff port 12A. The
inclined plate Ila has a rectangul ar pl atle shape which is extended

al ong the longitudinal direction of the hol der case part 11B. 25 The

inclined plate ha i$ l[10Gated b [ 0 ot
73 12A in a manner c}ﬁcﬁ?ﬁgtca%%é) it?taﬁgggfé%m ?%%Sgr‘%}%%%? I%pé(’)ar er
12A gradual | y, changes ,al ong the | ongitudinal.direction. r
specit rcar | y SDERE Rt heBhy A tenRat & 1o PR sirk it h8%endt e
downward, that is, .in a.manper such i ha he ,di stance fro e.air 5
bl owof  _port 19ngitigiRskdiaehion, of the f}@ﬁﬂi’ﬁ-mf@e SRR sids PL HHE diolder
and gradual |y decreases with increase in_the distance fromthe air
inlet 18. Ac€areibsgt\l 1B is proyded; wrd aplpralibnel 6 step parts 7,
ununiformty in the air pressure between an area_near to the air
inl et 18 @nd 7an..af & gaidihgdihea feedanir frametha 817 mlehel thin e agabtowoft
part 10 11B and to suppress unevenness of the air volume and the w nd
vel ocity of garud2edd amd atimchimesdl platefTlenfarheupp redsingoifeveortess 24 the
A partition plate 7a for guiding feed air fromthe air inlet 18 in
t he | ongi t udiaiakotinmecindthefwind vathdaist obthe edgestbtl ax: Iploown ded from
directly belowthe air inlet 18. The partition plate 7a is |located to
5. be opposedhemit-ldodioff pottel 2A8, and a clearance Mis provided
etween the partition plate 7a and the inclined walls 7B, 7B.
Accordingly, nost Gf(f.erdlishpeaRpeeiing vieRoft Db editing Ahel cobditdlhitps
with the partition plate 7a, the wind direction thereof is changed to
the | onghpudigpalindifc@iid eﬂneéio&ﬁgi@wﬂaﬁh%@ﬁg%%ﬁaﬂa%usasméo@@iﬁlgzﬁo part
20 flows through the clearance Mtoward the air "bl owoff port A
It is to be H?eéat j j [ Ak .
exanpl e expl 21? %e d:ln r?b%glf%ﬁ?ﬁ%%%?egﬁgé%ﬁggeﬁ?@?érﬁe%{ﬂi%ﬁ%vf\kt?glr {elpﬁel
t he adj ustne 1 - : i -Or er
dosE P amr PRatent PR GEA ARG B3R fEding hrher TR

shape) narrow owar e air

holder case part 11B is provided with two opposed inclined walis 7B
and 7B which are inclined symmetrically, and the small wall strip
15 parts 7,7, ... 7 are provided to protrude from the inside of the
respective inclined walls 7B and 7B. The small wall strip parts 7, 7,
... 7Thave 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

25  direction crossing the protrusion direction can be freely changed,



25 wi de upper part and a thinned | ower part as described above. 74
The m xer case 16 is the-sanme as the m xer case 16 according to
Enbodinent 1 illustrated in FIG 6. Mre particularly, the m xer case
16 according to Enbodinent 4 is forned i/Ato the flat box shape, is
det achably nounted in the hood 13, and is provided with 5 an nounting

5 : ' 3 ¢ - . g
Sﬁézvel E at t?%% Eﬁﬁsdﬁﬁ@f‘%%%%;%g%{ f}tgéﬁ%%@@%%é%?ﬁﬂég%%%;;n%tun ?%ba‘ﬂ‘ed
ar , an € _Cover r n i art_. are forme

R bt cor AUt R Rerler nar (Lpe WEs T & CEfhe Befrb il fossy

t 16B i flat . t I | | el epi ped, box, i i ch
part 168 15, & fLal i LML, PataLl S epl pedh box ener L. a1
obt ai ning | ow, heat. or high heat fé&m the mxed air so%qaegle"gvg]ﬁrnta iate

heat toward tH& FoBRFAWES Hee MEng GFRAEAT R hoggiu

other face 163 at the | ower_ side opposed to the 15 one face of the
mount i ng Spar hexBE eldhessmelbwadhefrimpayte dnduct ddakaonomhevhdedepdpir
part 16B (and cover part_16A). Accordingly, heat stored in the heat
storage radi fwinodhel wwidleti e cannps repshdherleeward pae ofolre swglparall
16B and the cover part 16A, and radi ation heat (|low heat or high
heat) can reathppdrvad- di, st.dhae ipdicatedi tshthe dlol@ dotfline bency s wf FIG.
carrying out radiation cooling or radiation heating to the room
inside S not 1Gnind hypdttewheats ast dvagaatdtihwatis gerfdravedinicdenitebtlyy in
al'so by the nounting part 16B and the cover part 16A.

Moreover, a play=dleiietvwderaples bol@slo%lire arrows sl té Bld gukifienen xed
air to the outside (roominside 5) are provided at the other
10 arrows when the height is too high. It is to be noted that 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
é\ wall strip parts 7, 7, ... 7 is provided at the adjustment case 11.
The feed air entering from the air inlet 18 1s 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



25 face 163 of the nounting part 16B. The apertures 9, 9, ... 9 are
long 75 hol es which penetrate the m xer case 16 (nounting part 16B)
fromthe inside thereof to the outside thereof. Mxed air in the

m xer case 16 passes the heat storage rdd ation flow divider 2 and
the apertures 9, 9, ... 9, and is supplied to the roominside. The

present 5 i nysRLOR hanAk il 8K &R A\ BXATRLE G It aft PqfP pgrt

Enmbodi ment 470 present |nve i on ures

2s a round s ﬁ%&%ﬁc{‘%&lﬁ%ﬁ%ﬁ%&%%lgéﬁ%&%%m@&@ PR SR, "
10 occast on preafieally? the inffindiElatt Taris ttahed ¢S 3 éf‘%?ﬁgfg e
510 the wholleWAREA b G ot her MEREETIBS TofDahEhe pgf;;{éggrz@mﬁé aii-
the radi 5t | ohlFEatineg Tt ot op L EE QAR VIR BHAE SIRETOR AGWRS
divider 2 and t he m xer case 16 to the room.inside S and the heat
transfer act goadpgllyidesteases sitl sheredseom the disteacedgem e aihingh
the present invention is not |imted to this. The heat storage
radi ation fl a®. diddadedi@zlyomtprs pwlbbe E@ppemm ptgumrkenheaf transfer
plates 8, 8, ... 8; and a plurality of elliptical heat storage pipes
?9 99, ... 919ufnifomnﬁjyi ingthewihpatssarretbahwdantn area near to the air
inlet 18 and an area far from the air inlet 18 in the holder case part
10  11B and to suppress unevenness of the air volume 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.



transferred fromthe heat transfer plates 8, 8, ... 8. The heat
transfer plates 8, 8, ... 8 have a rectangul ar shape, obtain | ow heat
or high heat fromthe mxed air, and transfer heat to the nounting 25
part 16B, the cover part 16A and the el l'i"ptical heat storage pipes
99, 76 99, ... 99. The elliptical heat storage pipes 99, 99,

have an el i pti calThergixtdididxal 1@%@%11@%@?@@3%% Rikechesk hg déctcg?gﬂfg

such that the major axis direction of the ellipse 1s oriente

vertical di rgemhBodeERE 9! s)éraif@ G’f 4.n Mgﬁe:?o %{ﬁﬁ@éfy jtﬁeca“

pass the 5 heat storage radiation f IVI der

S B 0 1%“&&?3%%%8%@@%%@3% B gt SR T
i ke havi h t:h

5% DI NGB e LB

550 &7, ARl B 65 kIS TURLU A o

so as to pen te _the heat nsfer

j uxtapositi oa g%@tW bqnﬁf‘%é%%ﬁtls taltﬁ%é? Cgtae@vﬁf I@Tt 16A§0TI t
is to be noted that 15 the elliptical heat storage pi pes 99, 99, .
99 are nmde &FveEaRgdNe morating paut JHB,cndbhe cever pams 16/ endridiear e
j uxt aposed al ong the Iong](é udi nal direction of the heat transfer
plates 8, antautingaiarétléithgee favinadiionaniotegtiatedenanneadhareimmfter,
rect angul ar parall el epi ped shape as a whole, simlar to the inner
shape of theseolG.ifg. part 20 16B. Wth such a structure, the
wi nd velocity of mxed air in the mxer case 16 to pass the heat

st or age Iadi ati on Thewnduwittey part 3 60y 2dbad deyahpaldephralaksiped

plates 8, 8, ... 8, the flow of the mxed air is divided into a

plurality of bbaygemiaadn Whighxee apper SacditpPbp@s. 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 so0 as to be thermally conducted

with the mounting part 16B (and cover part 16A). Accordingly,

e

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



25 to the roominside Sin a so-called | am nar manner, and therefore
it 77 is possible to suppress the draft to be given to the user of
the roominside S. It is to be noted that the present invention
is not limted to the exanpl e expl ai ned7gn the present enbodi nent
wherein a 5 plurality of elliptical heat storage pipes 99, 99, ... 99
are provided, and one long elliptical heat storage pipe 99 nmay, he
fol ded to haweles vnhmbd@em@raématg\@.mwm&%& 16t(meowntingrp e 1Exfrom
storage pipes 99, 99, ... 99 may have not an elliptical cross section
but a circultdre rside thereolote thontededherent sMivedunie infthehaixer
elliptical heat storage pipes 99, 99, ... 99 is not limted to the
above descr igideoht pasbemthe thesdgaonegbeadiation fhbw aivider Deatd tie t he
m xed air via the elliptical heat storage pipes 99, 99, ... 99 and
storing the fpeattures, 9, ed 9,mridés shpplitddel theeadorstinsabe PTrhepr@8ent
99, ... 99. The heat storage nenber 15 T needs only to be nade of

mat eri al Awhi Giveaaios i9het Maaitednth tled easmiieaixylainad 19 Mimbedi®eénef4
time, and nay be in a liquid state or a solid state. Mor eover ,

the shape, t@PtH\élg‘@génentt BRIt SR vk diHG Tl %ﬁeﬁ%ré@@, beal, d haabeE

pl ates 8, 8, d the apertures 9, 9, .°.. are sét 20in a

manner suc Bpgghgﬁgo%ﬂdlggb}m%g dgrigced gip ggis%ee%reéﬁg W dl8sefbund

storage radia I der I's’decr éas ual to or [ower

Fodi at on {1 BWABrSTdoredbrg Rk B8Rt abhFyasiar sk RepEdl, RL00°
i vi $i on. i PRISPEROT HRERINT GhEFeARSei arih ¥ne Trve oF MATREd 28 r
to 10  occasion rises.

It is to be noted that it is 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 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

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,



78 the roominside S On the other hand, the cover part 16A is
provided to cover the one face of the nounting part 16B at the upper
side. The cover part 16A has a shape to be obtained by folding an
outer edge of an upper 5 plate 161, whielg is nade of a rectangul ar
plate material having a size substantially equal to the heat storage
radi ation flow divider 2, downward and extendi ng the sane.

Accor di ngly, 99, sp&9 <hhe elinpEdabheabetirage pitesddf99,he. 88VEEVEant
16A and the heat storage radiation flow divider 2 is formed in the

m xer case leéllipticdlOlonlgetshiace seatipns ted are attamherha adhaaneesuchase
11 and circulated air fromthe circulated air path 15 are m xed by a

met hod descr thettladovgjorandshideatttomiof ¢He aillip6e e ofrtemtddster thy vertied]
FIG 5). Moreover, in the cover part 16A, an induction port

(air suctiondp@ictionl 62At&irditgly, ani-net adh 4stled ndiverfd2a® t1h@an pass the
adj ustment 15 case 11 and inducing and suctioning circulated air from

- the circu at gdaRiskoRaldrd @it iiow d8ddat PsBtER} whel b 1% pebashiky
LinFIG 16) in the direction of the shorter sidé of the upper plate

161. The ind jon port 162 has a rectangul ar shape el ongated in the
| ongi tudi nal "difection of the upper plate 161 and is forned to be 20

opposed 10,1 21 HREHBLE R IAM BE A 2B E Ca S i b
peLveen 110 QRRRRRBL 5SS s AR PR g0t BBl i
Lo 15 el LB R B R iAo e 2

P e 8 0 £ P b0 0 1 15

inthe vicinity of the air _blowoff port 12A of .the ad] uséme;}{h
direction of the shorter side of the mounting part 16B. e

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 alorig 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 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 1s supplied

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



case 11, and the induction guide 10 which is arranged so as to be 5
opposed to the air blowff guide 12 with the space N being

sandw ched t herebetween, and is attached in the vicinity of the

i nduction port 162 of the m xer case 16777 The air bl owoff guide
12 is attached to a |lower end part of the inclined walls 7B, 7B of
the adjustnment case 11 in the vicinit¥ of the 10 air blowoff port
12A, and gui thepotdiblaimduppress thon doaltad) be gevenite theowserf ofothe heomai r
bl owof f port 12A to flow into the induction port 162. Mbreover, the
air bl owoff guéide A2 conprises an air vol une adjustnent structure A
for adjusting the air volune of the adjusted air. The air volune

adj ust ment st ruct ulieisAd Ise cotpdshdt dhe prepant idbenfioal is dtolnfitedhdot
air volune adjustnment nenbers 3, 3 attached to the outer side of a

| ower end pathe @kabiisle &gpliamedd Walthe pdsenB csebadirhenbeviséidiakl e; and
screw nenbers 4, 4 for fixing the air blowff port air volune

adj ust merg  MpIRRLSty3of SllERias E@atbgto%b'gggﬁbes oBNeRI.I. & aveifroRaddd,

air volunme adjustnmént nerbers 3, 3 are made of rectangul ar plate

material s ha&'gllfago@e h&@g%ﬁr |i0a1 h@&gﬁg&% %ﬂ?%f@@@ﬁéﬁ'ﬁe)/fo?&é&'tot}%aJ&E

| ongi t udi nal mensi on- o e alr 12A.7 An upper end part

of each of t i or i I [+t gtrc_q:g . | N
the | ateral |?%%§?§h%}l\%{41?§edM a(ﬁjegﬁ&e)? ge %lgﬂitt'f%%ln}gé;%% ong%?llg{easo% ’

the air bl owgff p 12A; by 25 each-pf. th crew (s 4,-4

£0 ba 51 ¢ aanPe: B HRORRee SR RS RIS FRELLHEARIIP B 4Bt Bbss
port air volune,.adjustnment nenbers 3, 3 is folded and extended toward
the inducti of°pYPE: 162 to form each of guide flanges 32, 32. For

exanpl e, 18 long t hMglge%vg?r! tehtla %mPJc%'rg %? tﬁg e?ﬂp%li%gﬁle%@dstorage 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



5 part of each of the air blowoff port air volunme adjustnent nenbers
3, 3, and each air blowoff port air volunme adjustnment nenber 3 is
fixed by a screw nenber 4, such as a screw or a rivet, having a

di ameter equal to the mnor axis of the7Rong through hole so as to be
slidable in the major axis direction of the Iong through hole. The
air volune 10 of adjusted air to be blowm fromthe air blowoff port
12A can be adjausewd insede Bhe pair of air blowoff port air vol ume

adj ust mrent nmenbers 3, 3 slide respectively along the outer face of
the inclined wal | OfBher@har hamed, ot coneerdp arict 6Ansroveddd socaven the
open or close the air blowff port 12A, that is, when the interval
(HA) bet weenohdidaad of five bt owafihgpoatt BB atdheneppely ssterentheeober pasdt
3 increases or decreases. It is to be noted that adjusted air to be

bl own from thgAdhis Bl shid tdbetobldfmeX bySoldiegaan dulteweldizensrdn 1dder
and then the wnd direction thereof is guided by the guide flanges

32, 32. Hatplgel BoBayhidhes pdddbpyuaickt ot dRiriglaftnaht@na] havaey ast
the air volune of the 20 adjusted air and to guide the adjusted air.

The i nducti Oé‘iz%%ﬂ‘ﬁstéﬁtiaﬁlﬁ%&tﬁﬁb%i the I Utbiabe RPaHtat9bn iy WRPRTer 2,

plate 161 in the vicinity o e Induction port 162 and gui des

adj ust ed al r gb@ReaPd QMY LLANANE Bl AU BfIniAash AR 1O Pe

suctioned into thein ion por gui des ci air from
25 the circulated air th 15 s St ' anela s ' -+ The
Sl i nduct i onS}jHO&El%l ?’g q%c%%%e% {%c?’ebo t%‘%p%ogggcf%tt %@Aaﬁﬁé Eﬁ%\%%ﬁt

gui de 12 across the space N-as desqgribed above, . Mor egver, . th

i nducti on gu?g@afﬁ’ ragﬁﬁf]i%l\tlogng "iliﬁ% I]ﬁrﬁr%&ﬁ%g} R RS (@55 B f%r
adjusting the volume of. air ;ta he 5 sucti,oned. The air _.vol une

20 st ol sPhbepare B EtedrsdEamoRie BUBRHmERY Fas Al R Pocriaied
vol unme adj ustnent nepbers 5, 5 attached to the. o r side. of, the .
upper plate %Il?%nat et‘i}rﬁélaé?ﬂ@éﬁlpél;tﬁalr%a§%ﬂ)éweﬁﬁiﬁé’r@eg,hoé ciqﬁcrlbed
fixing the induction port air volune (aldj ust nent nenber ,.D.S0 as to
be slidabl e. abovReandderadmes med airr S@@Wbﬁﬁ%ﬁﬂ’?@#%rﬁg ks 5, 5

are
Moreover, in the cover part 16A, 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

., s ,,\.

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
between two opposed side faces of the upper plate 161 in the lateral
direction and constructed to be matched with the air blowoff port
12A. It is to be noted that the circulated air path 15 is formed

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



made of rectangular plate materials having a |ongitudinal dinmension
substantially equal to the | ongitudinal dinmension 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 ea@lg of the induction 15 port
air volune adjustnment nmenbers 5, 5 is fixed at an edge part at each

| ong side of the ipduction port 162 by each of the screw nmenmbers 6, 6
so as to be slidabiiarthass ébodreating amseeodine pait loicceadingto the

i nduction port air volune adjustment nmenbers 5, 5 is folded and
ext ended t ovidrepertidnivenéiorsisiprafidedevitixhe easblasof@uade 2@ whithrim
each of the guide flanges 51, 51. For exanple, a |long through
hol e is provatfedhat iantheuveindyditdre anf blescff port AEA ofitied adjugphent
air volune adjustnment nmenbers 5, 5, and each induction port air

vol une adj ustamenl 1 pentiahebindudtiotedubde d0sehévh ieabeinged suek tshe
screw or a rivet, having a dianeter 25 equal to the mnor axis of the

| ong t hr Gughoppbgeds to 8Be tdr beowbifdabide 1B3vith thisesyricON eding _
direction of the long through hole. The volune of "air to be suctioned

into the indughf@iched thdfehaatde Al 1 hedhdeand fite Q?éiﬁissgrf of the
i nduction port air volune adjustnent nenbers 5, 5 slide respectively

al ong the Ouir?duéiﬁ‘&?é)%frttl@% I\}\ﬁlk@}%ﬁg@aﬁs‘o as to open 5 or close
2,

the induction port 1 that 1s, en the interval (HB) between the

Gadctton Port, 2 TG PR LTSERGES 5 By BISLBASAR B e
pacsee L | RPN ot RO Bk Py o D DR ot
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
15 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 18
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



present invention fornms the guide path K for guiding the adjusted air
bl own out fromthe air blowff port 12A of the adjustnent case 11 to
the m xer case 16. The guide path K includes a part of the air

bl owof f guide 12 (or the air blowoff pogp air volunme adjustnent 15
menber 3), and a part of the induction guide 10 (or the induction
port air volume adjustnent nenber 5). Mre particularly, the guide
path K i s cdtirafceasd obihe akr glavaefpoahger solwnetashugimeptonentbers 3,
guide 12 (or the air blowoff air volune adjustnent nenber 3), the
space N, and théolgedomd eaberedsd totvardehenhdudtoom gat‘déGZd:O(fbo:m kacho
i nduction port air volune adjustnent nmenber 5), and the adjusted air
bl own of f frahgtite Bangbs 8R0BE. port 12A is guided by the guide path
K, and flows into the induction port 162. At this tinme, the
circulated air frdsmt Beangds) alshgehoughshislie ienaadvidéd at ke upgeetdrah
port 162 through the guide path K fromthe space N via the 25

circul at gd apartPat éacdtbof tl8air blowoffhdeiRee vabih el BeGeIETOmeen bées 3,
present invention, the description is given of the case that the

| over end pagtaRf doleh A b1BkOfOHbriPLfrvalim ¥ aliiEReht 8l dBbler BEEked

and the inner end part of the induction port air volunme adj ustnent

menmber S arepy f Qéf@%p%%é}hgei'rl? sh%h@a%@ﬁv @fatﬁ@e@mh&%gﬂn‘% zér

it is not linted to this. Inthis case, the structure nmay be _
30 Ts om t1 euoBhet ke A wels P e R Al Bl R SR PRABMES
of the in the major axis direction of the long through hole. The air volume
10 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
15 blowoff port air volume adjustment members 3, 3 increases or

decreases. Itis 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
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



10 nmounting part 16B is smaller than the magnitude of the | ower
opening part 14 of the hood 13, and a clearance 141 is fornmed between
the | ower opening part 14 of the hood 13 and the other face 163 of
the nmounting part 16B. The circul ated ai®&l fromthe roominside S
passes through the clearance 141 and is suctioned into the 15
circulated air_ path 15. O FIG 21 is a brief sj.de vi .

i || ustrati ngindneierguaderlOis eptehto EWCPM freHie gir gm"?’%ﬁtglﬂ&e
system R of the heating and cooling unit_1, in the induction em ssion
ai r- condi ti onRragrappahaspacadd esadergribedabedenent 4 of the present
invention, and 20 FIG 22 is a bottom view of the induction eni ssion
air conditioning abpaeaves, thensductitr guidatlithepnpsisen B adr getwmired,
and viewed fromthe roominside side. The casing 19 is provided
with an openhdjugtanén®tnuthre Bafoi adjistpogshblvelumd atairt trebheat
exchanger 20 and the fan 22 fromthe 25 roominside S by renoving its
lover face. Apdtibhed! i dHé adr soktreadjuStimest ptovitded B s sonipaed of: a
manner as to be freely opened and cl osed or be detachable via the

openi ng part pair of inducthSn WAt iAAA]@RQVLI U thdritOdniBe sy 51 BratRatlsed
provided in each of both end sides in the longitudinal direction of

the heating 3,3pd aﬁt&%li"is'f&e WRithe lbiert PRat¥l 18 NE6 st E@@liﬁh?ﬁ%%@@

141. In other wor t 1s structured such that a part of
circul ated ai

o bl kR TEERlE Ak BhER BN poreat R uhen 1!

Clearance ingly, the circulated air

obt ai ns the %gﬁﬁ§ﬁ§g§8%é§%&%stgﬂ% g%ggﬁ?g&og%iagﬁm R at a tinme of

passing thro : I'earance "1: arned heat is used for
eheat nggor o el |0 BE T Bl R OS5 goe
gaglp: Sgt gﬁgg?rigtpéfegﬁirrglépéﬁgﬁa{r f)llce)lltg Ha ériglilsehfa%argg gi lgn%\i@uecﬂngfe air
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
g 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 1s
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 poft air volume adjustment members 5,
5, and each induction port air volume adjustment member b 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



| owered than usual), heat fromthe lighting systemR is used for 15
reheating of feed air and therefore it is possible to prevent dew
condensation reliably and to further decrease the air supply vol une
of feed air so as to further reduce the8%st. Mreover, at the tine
of heating, heat fromthe lighting systemR is used for preheating of

feed air and.therefore it.i ossi bl.e,tq decrease,t ca ity.of a
2 devi ce. fof FEbaR s teisr BeBOGRh B deBEHERIER Rilsont hng Ol of
capacity. . The lighting systemRis, for | e, a f.luorescent
Cabe b i ncaidaBe snckims O R SHien ReThdBadAn GBS Bihen
t hereof or tglg- | i ke can_be changed .in proper manner. .
| dentical coHadPaikolidueldongrat aip vehyme rdBmtment memhesedob sdile

Enbodi ment 4, and detail ed explanation thereof will_be omtted. 85
(Enbodi ment Eg§spectivelr alengithg ewlierdase iofgherippar platenl$ heo@s enopen

em ssion air conditioning apparatus according to Enbodinment 5 is
provi ded i t br ghmetthajm[%atrtl@nmqrbsiﬁ&mbasis,gsheasthe. integgal tiifed to
protrude from5 one face of each heat transfer plate 8 (see FIGS. 10
and 11). betweph thal induaiopport axi vrlurA8 ad@st@8nt menft@erar®g 5

j uxt aposed at one face of each heat transfer plate 8 at a proper

i nterval al ohgerdagel @rgidardnped. dlrgcio low noted hBabeae wihadsieictibmabe
8. More particularly, apertures 9 are juxtaposed bel ow the respective

__ 8_ prT (k)\te rusi ogsr, 98hath gaQé@ﬂi@Eﬂ&ﬂ_@ﬁoh'}icﬁ%\d@&% glidediptled guid &l G
10. protrusions 98 have an elliptical cross section and are
provi ded flanges 51, 51.
10 Further, t];1e 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
5 _ 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 1s guided by the guide
path K, and flows into the induction port 162. At this time, the
circulated air from the room insgide S is suctioned into the induction
port 162 through the guide path K from the space N via the
25  circulated air path 15.



in a manner such that the major axis direction of the ellipseis
oriented to the vertical direction. Mreover, the protrusions 98, 98,

98, ... 98 are further juxtaposed in the juxtaposition direction of
the 15 heat transfer plates 8, 8, 8, ..838 with each central axis
t hereof being positioned on the same |ine. The protrusions 98

have heat storage capabjlity, obtgin heat frommxed ajr via the
heat transfer pl at]g’sggﬂt%‘h %ﬂfaea 31%802%&%%6%1 enNReRti0loWaF d
the roominside S. A protrusion. 98 of qne eat tragnsfer plate 8 is
ext ended to GeSEIPHEB l8dHVaBIOR vhhew%ﬁ%ﬁrﬁetr %ﬁfﬂ&&%@n gart tcrfgtrk@r &

pl ate 8 and supports t he adjacent heat transfer plate 8 so as to
prevent war pblayvof o 2an W@Léme péiastirentsem pembeargd the inner end
The action of the protrusion 98 is as nmentioned above, and a 25

det ai | ed despaifpof the ihdnetbnupdit die voritteddjugendmt Ereobembnare,

the description is given of the case that the protrusion 98 of one
heat trarisf efoymhed énto tle duldeidshap e awehientxmmeie dedweireh, dnetrivdr

adj acent heat transfer plate 8 as the exanple, however, the structure

is not |imtéenitedtthithisa phnahisishesn e efrueterdnhwpbetmadef@iciptladie
8 may be extended in a proper manner to the vicinity of another

adj acent heapni @S bEtheladt BlSwoffurdilder12 tihe ﬂi@iﬂd‘&é@@n%&nﬂ@ﬂ@%
formed integrally with the heat transfer plate 8, and nay be

structured dghaehably. Further, in Enbodinment 5, the descriptionis
gi ven of the case

On 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 .circulated air path 15.
FIG. 21 1s a brief side view illustrating an example of
L 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 FIG. 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 1s 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



10 that the protrusion 98 is fornmed into the elliptical shape as the
exanpl e, however, it is not limted to this, but may be forned into a
circul ar shape or a polygonal shape. Identical codes are used to
refer to parts identical to those of 84 Enbodi nent 4, and detail ed
expl anation thereof will be omtted 15(Enbodi nent 6) FIG 23 is
a perspective view.of .an i nduction em ssi.on,air,_condit.ionin

appar at us acSITRALEE HEHSER PRARIET G toRe &%&Eﬁpeﬁ?@e‘?ﬁé&g‘)ﬁﬁ%%be
froma roominside,. In. Engodi ment 6, aﬁi nt enance and i nspection
panel 17 is Ckﬁ de Vi bBEIPPERANEREE 9h 20 a | ongi tudi nal direction
of the heating and cooling unit 1, in the gpening part 27 of _a_casing
19 so as to be frebs mepapnradahove sbedighting systemnBiperovided in
Accordingly, at a time of mmintaining and inspecting, a nmintenance
and i nspect i eachnof kotlasnilesidgs inddeolomn eptudiated dlirecfionof fhadiedting| t
is to be noted that the structure may be 25 nmade such that the

| i ght i ng5sysamdncRolingomitt kon bhemakimfy ofiéhe&temansie 121w Th ather
opaque material, or the structure nay be made such that the lighting
system R i s woeis dedsistracturedesudh tleabh pdre gfavhed citdubstedudir ngnt de
panel 17 with a transparent material. Further, any one panel 17 is
provi ded wi tintbherdateatioh tB8 lighting dykeeEOR! whlehel p2sk8rthrough the
controlling an air conditioning capacity or |ight nodul ation ofg a

lighting sysgleavrhAce 3R0NsRedRdanSiydRtRk difQiatbe 4ebBe4Ns B heat
Ldentical codes are used to refer to parts identical to those of

Eg?‘ég%gg?;eﬁ%e@?&t@ﬁtw kBE 15RiAR AL REAE A tild bf PEsSfd £18%ugh the
10 clearance 141. The obtained heat is used for reheating or
preheating in the mixing of the .feed 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 is possible to prevent dew

condensation reliably and to further decrease the air supply volume

P

of feed 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
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

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



FIG 24 is a perspective view of an induction em ssion air

condi ti oni ng apparatus according to Enbodi ment7 of the present
invention viewed froma roominside S. Enbodinent 7 is structured by
omtting the panel 17 according to Enboditvent 6. 15 More
particularly, the panel 17 (and the lighting systemR) according to

Enbodi nent 6 are omhtted. an he opening part 27 of the casing 19 is
provi ded in such a%gi?mﬁ?gtg)a magni t ude thereof becones to a

magni tude which is roxi mately .equal .tq the |l.ower opening part. 14
of the heating andAg}g%ftilﬁé Btmffigql_mg\,}gg}tgli ﬂgf‘?,mm‘ét@@ %’é’#gsﬁﬂﬁi%lﬁ is
exposed to the roominside S via the ceili is reduced in addjtiqn
to the nore §Pﬂ%1té0%1t%%PH%%t‘h9n%|C%dé@géPrﬁlﬁg@é}ﬁ%@ ] F%W@W&fﬁ)‘ﬁﬁﬁl
i nside S becones better. ~ ldentical codes are used to refer to
parts identi 8PTt bBubRTDTTtrERISEE HBn?8.498 and I8doameashterprtanats Gom
thereof will be omtted. 25(Enbodi nent 8) 88 FIG 25 is a
perspective vhevaoce cdeachduetti transdesplate di(seeHTRGS.i ldhand Bbpar at us
according to Enbodi nent 8 of the present invention wherein a part of
an upper face of tAephasilny dPricdrastonav@s, OB ek vi. edBdirkrjomtiposed at
above, and FIG 26 is a perspective view 5 of an induction eni ssion

ai r condi ti onnedagppdraaichshegcardisigr plate®edi apnop&r diterhel pl@sethe
i nvention viewed froma roominside S. The i nduction emnm ssion

P con | choapsabasEaiecfostuttagin Groaduryl g he,pcoen

22 are arrangegtpflA8Gt hyekMutdy @R¥e juxtaposed below the respective

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 directiop. 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.



10 one of both ends of the heating and cooling unit 1, and a air

bl owi ng path 24 conmuni cati ng 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 c&ing 19. The air blow ng path
24 is constructed by a partition plate 33 with conmuni cation port

coupled 15 to the fan, 2 and dugt -sha . mepber. 34 muni cag i
connected with thefrf E%Pé?dwgln?ﬁe%‘égr{feisfzfﬁlﬁﬁ g v$3 ﬁf&ﬁe CALE BhhY Eh
comuni cati on port., Further, the air inlet 18 king the, feed
S 1 ow i nt BrORESRIASSRS AR Peab i ARSER RIne PelSE et Famerato
vicinity of the other_in 2%&?% ends .of the h?atiﬁ’g asgd cpol i ng ugeift
1, and is streRtasartirRothen adiagent heakitignaian piide HRs the PEdaP -
becomes | onger. In FIGS. 25 and 26, there is exenplified the
case that th&omiavels) the sirpdtmeia nod lowated e this, Byprasparan A altmne

inner face of the casing 19 by the partition plate 33 with

comuni cdt i ohepbtransigrirates wag be kaperded e pBAyethogavrsr, ta tle
structure is not limted to this, 89 but may be freely changed
variously, fweiciexgnpf another ddptcesihdped tmamisfer ghtesS.onfutrtlder, dhe t he
inner face of the casing 19 in the upper side of the heating and

cool i ng uni t protmudionB¥nasy bbdoanedbimepngliparith thienheat heartfbeplate
structures are the sane as those of 5 Enbodi ment 4, a description

-her eof wi |l goeremidyele structurktl ddtechaBlgti on enmission air
ondi ti oni ng apparatus according to Enbodinent 8, the feed air flows

based on the drivemfrth8f inARnAsodecontbthd debélpBlotels §fvehrtq!t@fei ke

port 30 -> heat exchanger 20 -> fan 22 air blowng path 24 - air

inlet 1887 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



10 heating and cooling unit 1, and the roominside Sis air
conditioned by the lam nar m xed air and em ssion fromthe heating
and cooling unit 1. ldentical codes are used to refer to parts

i dentical to those of |, Enbodi ment %, and detail ed expl anati on
thereof will be omtted. 15(Errbodirrent 9) FIG 27 is a

per spect | ve Yhaw 97 Sitn SAYHENL SHEANANRLS e SONGLNAY B BEREe o

accord|ngfto resen nvgnt|on v fre| a

9
The T hauct | onchiBeF3Re Q?aﬁ%'gisaf% r%v%%e)%%s'i T gb"@%‘réﬁlﬁa o?%i’le
Enbodi nent 9_is ctu h that e humdjfi
provi ded in Pﬁgegﬁg%ﬂ eﬁé&fﬂgf gaspﬂr% i” rde of
t he heating and co

un|t 1. Ino vvords t.he tructure |s made
such that the huni ﬁiutft T, 39y @nﬁrﬂaéﬁéeﬁ{ i% PrOVidedevitihy t

24 (the 25 windward side _w nd path 25) and the air_b] ovm ng path 24
(the 90 i naRerdescertrpilen ?&f F &1B) trpBing ey agrcanditivnangyamg.csyaee
of the feed air. The steamis delivered froma steam generator (not

i 11 ust rat ed) hehtunednlation of erlightiog swstem be reppeysaito atdgnabfram the
bl ow ng path 24, and the feed air flowing into through the heat 5
exchanger 20diesedtomo®. f i lebntical codpsraresnsedso irefedi tiof pa st idendmatl e
case of Enmbodinent 4, the air inlet 18 is provided in the vicinity of
tfhe fan 22. #hoss df ﬁljthbodhhenwmdt\m?r detiitied wkpthpatibn 2hcbecHwsl by de,
and the hunmidifier 35 can be provided. Further, the heat exchanger 20
and the fan 2#itfedre separated therebetween so as to elongate the
air blowing path 24 (the windward side wi nd path 25), and the

structurggi s made é@Ehodiment 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 rootn 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)



that the steam absorption distance can be sufficiently secured. The
structure of the air blow ng path 24 can be freely changed, and the
st eam generator can be freely provided i@l%eany of 15 the outdoor and

t he indoor. Further, the hum difying sy m nmay be freely changed its
structure to the other steam systemthan the illustrated one, an
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articularl in the induction em ssion air conditioning o
P yEmgodlment 8 of the present invention viewed from a room inside S.

The induction emission air conditioning apparatus according
= to Embodiment 8 of the present invention is structured such that the
ﬁl heat exchanger 20 and the fan 22 are arranged collectively in any

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

S,

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 is 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,



5 apparatus according to Enbodi ment 10, the air blowing path 24 is
wi dened by omtting the duct-shaped nenber 34, and the hum difier 35
is provided by utilizing the space. The hum difier 35 is provided in
the vicinity of the fan 22, the air inl 18 is provided so as to be
spaced fromthe fan 22, and the structure is nade such that the air

spaced | ure s made such that t
ut i of ent1 y DL darE era e, CRAAREd EBR Sy G exaburls, PRERUR Bilsbed

any one of -bBIREEeEELE oRdel Br HEhR, BRI ot LRI SEMMET o
he st cam gefoEsr aithg 1Be HuhE St ruled M, APl 81eBh gt ana
Structure oL HEISE Ret o SARPE O A eR AR T HETE ATei i Garhers Depe of
ot her ot rict SyBEogBenRd. ZoTeuEb BN S oD EbnaTHERS. 4. | dent i cal
codes are used to refer tq parts identical to those of Enbodi nent 4,

and detail ed expl aratPeAnHNEEOf exLEFlop s Bopdationing apparatis is to
be noted that the present invention is not limted to the enbodi nents
menti oned abé&¢eording teahintrodimented, the fersb hiinflow sasddonbesddpe of
whi ch does not deviate fromthe scope of the 92 present invention.

For exanpl e, thadapdil acorrdingttoctheuotber of indhecticmbbin§Osysheat R and
he panel 17 may be freely changed, and the nunber or the position of
t he det ect or e28hangdet RO coftin @2 -er aRObhmwirkepatle@dy—<chanpddt liofeach
of the enbodi nents nentioned above. 5 Further, the position of the

i nduct i onQ poteadthgraydhedlirgelinit haagddhearsbrh Hasfld 8GEWie coRifiBned
made such that the feed air can pass in the heat exchanger 20 by

provi di ng t hgyi gl dia P AikedChi hukl 8afsSor HOMh itHBHAG IS ¥ SERIEGIA
the panel 17. In Enbodi nent 8 and Enbodi nent 10, the |ighting systen%
R 10 nmay be pyfyijded so as to be freely opened and cl osed or be

ddentical 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
z\ 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 is made such that the
humidifier 35 1s arranged within the air blowing path 24 (the

25  windward side wind path 25), and the air blowing path 24 (the



detachabl e in place of any one panel 17, or the structure nay be nade
such as the enbodinent in FIG 24 by omtting the panel 17. _
Further, in each of the enbodi nents nentjoned above, the casing 19 is
buried in the back side of the ceiling y exposing the 15 | ower
face of the m xer case 16 to the roominside S, however, the

Shoucture MekiREWRPRCH AN ARPRAMIS I BYAAP L e

the ceiling Cso as to b 0 the roomins
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cooling unit c aracteri nprising

et de w i Thearatsdlho bR ?Leuaﬁ b P oraf nBraded ke 23
Gui di ng 1t he bi%ﬁ%“'%% S 1P RRELbt Shwineiiade e bhahheaieat i on
?E(Tr)ﬁ;i I ngﬁéﬁ%ﬁét@? ﬁ%éwm?afﬁ@o?:r nilggcﬁzzt ! pr gm the mixed air
200l i ng uni _accor BRAGHE] 3 i GALEFePG Atme: theoapea of Hgnbodiment 4, the

air inlet 18 is provided in the vicinity of the fan 22. Accordingly,

. the windward side wind path 25 becomes wide, and the humidifier

e

35 can be provided. Further, the heat exchanger 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

£

illustrated 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 is 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



15an adj ustnent case for adjusting flow of the feed air; and a
box menber, which has an opening at one face thereof and is buried in
a wall at the roominside with the one fg_(r:e facing the roomi nside,
for housing the adjustnment case, the m>? case and the guide path,
wherein 20a circulated air path communicatively connecting the

opening to t&tﬁl@i@i&ﬁn@%ﬁpéﬁaﬁ&ri&@rﬂﬁg g5 BB oo cTRMIETs strdctded

heating and cooling unit according to aim1l, wherein the heat

storage radi g4¢QRhEE %H@rdmra};%g&ﬁ n?ex:ﬁ'og{" A4 1o fitﬂeuXﬁaﬁ?glgg gféatag‘cei%ﬁ

dividing fins for dividing flow of mxed air to be supp
heati ng and oaarriey S RELTate Al ordind th Erallodiignis. .
Proma face of tne Ve ARIRE AL b Erd ss S IotER L SR o
a5 1 oAbk AP Y Bt 1O YR R o ot Ah i P B i
e e 0l b S B S e
fo be suppl | 8816 @rONEe B wiALrE pas sescand it bsTriRalips g rsicsaded
and the aperture is positioned bel ow the protrusions. 5. The heating
and cool i ng Unithe ydeisnty agthe lanaddnthe aldndeh 18He myexidadbeastasba
Hat shape, spaced from the fan 22, and the structure is made such that the air
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

P

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 .



15t he m xer case has a flat box shape and conprises an aperture face
which has an aperture where nmxed air to be supplied to the room

i nsi de passes and faces the roomi nside, gtehe circulated air path is
formed at an outer side of one face opp(? d to the aperture face and
at an outer side of any two opposed side faces adjacent to the

aperture facgresiit ineehaltal aFoRlkekaghislel @Re RRYSELiBATrSUEE hAR PG ﬂfe the

adjusted air fromthe adjustnent case and circulated air fromt

room i nsi de lishBibfRenaR anfl IROhBLeDEYWREH Bé‘ﬁ-te%?ggjﬁglgtéﬁga e

faces on the one face of the m xer case, _ nt"case
ST and sai e o 2o BostebR A heRfttoct 28 At 1% B b YA ShEY
ani ¢ accor di 2 T G atfed HSach S ie Syialulit it it fbete. .o
suppr essing BaEr e Tt B i By PR Ra s dmsD de 8 i sdnaeed.
o anee PR AR Bl e e O3 RR Mahate o e
suppl yi ng m'éed ai r. whi ch obt ai 'Qﬁggb m xjng feed air to be fed

i ]
and ci rcul at B8ahE¥chaBgen 20 1oV} e insludhion pert BAsndelace of the

characterize . conprising: a heat exchanger;
c ﬂgﬁ%mg g;r)stem F?or the panel 17.

In Embodiment 8 and Embodiment 10, the lighting sys'tem R
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
156 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.



a fan for passing the feed air to the heat exchanger; and a heating
and cooling unit for rectifying the mxed air of the feed air passing
t hrough the heat exchanger and being treated, and the 15 circul ated
air so as to supply to the roominside, and enmtting the heat of the
m xed air to the roominside; and a casing for housing the heat
exchanger, the fan and the heating and cooling unit, wherein the
heating and cooling unit conprises: 20a %4 xer case for mnixing the
feed air after being treated with the circulated air; a guide path
whi ch is conmmunicatively connected with the circulated air and gui des

the feed almHECCIMMEDEFMSENCATHR IRAENTRORIA HBHATOLT Eryher
which is attached in the mxer 25 case in a thermally-conductive

manner, for obtaining heat fromthe

1. A heating and cooling unit characterized by comprising:

a mixer case for supplying mixed air, which is obtained by mixing

5 circulated air from room inside with feed air to be fed, to the room

inside;

a guide path, which is communicatively connected with the
circulated air, for guiding the feed air to the mixer case; and

a heat storage radiation member, which is attached in the mixer

10 case in a thermally-conductive 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:
15 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
inside, for housing the adjustment case, the mixer case and the guide
path, wherein

20 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
25 dividing fins for dividing flow of mixed air to be supplied to the room

inside and letting the mixed air through.



m xed air and radiating the heat to the roominside. - 96 - 8. The
heati ng and cooling apparatus according to Claim?7, wherein t he
heating and cooling unit is structured so as to induce and suction
the circulated air into the m xer case by using the feed air after
being treated. 5 9. The heating and cool i ng apparatus according to
Claim?7 or 8, wherein the heating and cooling unit is forned
into a rectangul ar parall el epi ped shape; 946t he heat exchanger and the
fan are respectively arranged in both sides of the heating and
cooling unit sandw ched therebetween, and an air blow ng path for

conmuni cat ivel y THRestintahleobBialy @ﬁ%gﬁéll%@-ﬂmg he Gl@ﬁn@ﬂ,df&dmer

heating and cooling unit 1s provided. . The heating and cooling

appar at us eaoonpdiing: aplGiralioy 9f shbet eibubahpmidivkions, whtl ang€srmed to
within the air blowng path, and the air blowi ng path is structured

so as to beoroteiledrem i ¢f du flow dpading dims doi chayighgg teheirketidn of
Ctontl g PEUEEPRIEABnE towREAdnp room inasle And dividing fow of the mixed
5 air, 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

10 where mixed air to be supplied to the room inside passes and faces the

room 1mside, and the aperture is positioned below the protrusions.

5. The heating and cooling unit according to Claim 2, wherein
the box member has a flat shape,

15 the mixer case has a flat box shape and comprises an aperture face
which has an aperture where mixed air to be supplied to the room inside
passes and faces the room inside, 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 face,

20 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
25 blowing the adjusted air, and said air blowoff port is located to be

matched with the air suction port of the mixer case.



the heating and cooling unit is forned into a rectangul ar

par al | el epi ped shape, t he heat exchanger and the fan are
arranged in one face side of the 25 heating and cooling unit, and

a air blow ng path communicatively connecting the heat exchanger, the
fan and the heating and cooling unit is provided. - 97 - 12. The
heati ng and cooling apparatus according to Claim1ll, wherein a
humidifier is arranged within the air bit®wing path, and the air

bl owi ng path is structured so as to be used as a hum dification space
for 5 humdifying the feed air after being treated. 13. The heating

and cool i ng. appdta Heafi ﬂﬂ%oliﬁg%ﬁit@&o@ﬂi&g 6 TS Nrherein
the casing being provided with an opening part facing to the room 10

i nsi de, and the thiBueherintg:apardonerisgspr ovi ded with a |ighting
systemso as to freely open and close or be detachable. 14. The
heating and cookioniglepiferr aeceaving thelifeed var;Glmd m 13, 15 conprising: a
detector for detecting a.human body jn the roominside; and
a suppression structure for suppressing occurrence of
5 ununiformity in a wind pressure and a wind velocity of feed air in the

adjustment case depending on a distance from the inlet.

7. A heating and cooling apparatus supplying mixed air which is
obtained by mixing feed air to be fed and circulated air from a room
10 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
15 circulated air so as to supply to the room inside, and emitting the heat of
the mixed air to the room inside; and
a casing for housing the heat exchanger, the fan and the heating
and cooling unit, wherein
the heating and cooling unit comprises:
20 a mixer case for mixing the feed air after being treated with the
circulated air;
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
25 case in a thermally-conductive manner, for obtaining heat from the

mixed air and radiating the heat to the room inside.



a controller for controlling one or both of an air conditioning
performance and the |ight nodul ation of the lighting system based on
a detection result of the detector. 20 15. The heating and cooling
apparatus according to Claim?7 or 8, conprising: t he casing

bei ng provided with an opening part facing to the roominside; and
25t he opening part being provided with a mai ntenance and inspection
panel so as to freely open and cl ose or- ¥& detachable. -98 - 16.
The heating and cool i ng apparatus according to C aim15, conprising:
a detector for detecting a human body in the roominside; and

a control | gr fofThediésidhkl 0d aBoBhE Hdidtienidieraid 66 AR Paghdréin
on a detection result of the detector. 17. The heating and cooling

appar at us accor thederdirG anch doading@unihes sirmctheed asiawgtd muavaddd
in a ceiling at the roominside, and ) _ ]
suction the circulated air into the mixer case by using the feed air after

being treated.

9. The heating and cooling apparatus according to Claim 7 or 8,
wherein
the heating and cooling unit is formed into a rectangular
parallelepiped shape,
10 the heat exchanger and the fan are respectively arranged in both
sides of the heating and cooling unit sandwiched therebetween, and
an air blowing path for communicatively connecting the heat

exchanger, the fan and the heating and cooling unit is provided.

15 10. The heating and cooling apparatus according to Claim 9, wherein
a humidifier is arranged within the air blowing path, and the air
blowing path is structured so as to be used as a humidification space for

humidifying the feed air after being treated.

20 11. The heating and cooling apparatus according to Claim 7 or 8,
wherein
the heating and cooling unit is formed into a rectangular
parallelepiped shape,
the heat exchanger and the fan are arranged in one face side of the
25 heating and cooling unit, and
a air blowing path communicatively connecting the heat

exchanger, the fan and the heating and cooling unit is provided.



10 the casing is structured such that the air in a back side of the
ceiling is used as the feed air, and said air passes through the heat
exchanger. 18. The heating and cooling apparatus according to Claim
7, wherein 15 the heat storage radiati on nmenber conprises a plurality
of juxtaposed flow dividing fins for dividing flow of mxed air to be
supplied to the roominside and letting the m xed air through. 19.
The heating and cool i ng appar at us accord?%g to Caim18, wherein

20t he heating and cooling unit conprises a plurality of short tubul ar
protrusions, which are fornmed to protrude froma face of the flow
dividing fins, for changing a direction of radiation heating toward
the roominside and dividing flow of the m xed air, t he

prot rusi ond2ar e Thexhaptingdand caolimggapparatals atgording o dlatitel 25wHarein
dividing fins so as to reach or al npst_reach_adjacent_ flow dividing
fins, - 99 humidifiey eamarged sythiothe iagedlewingpathr entlads auhi ch
has an aperture where .m xed air to be sypplied to the rogminside
passes and@%‘@é@gﬁ)ﬁ@ﬁﬂﬁ HETed seAg tf’ﬂ@ ‘dﬁ%‘gﬁﬁr% uan gy sicatiomespace for

accor di g TR e e priRrer fiping (F256he cai ng being.
provided with an opening part facing to the roominside, wherein
13. The heating and cooling apparatus according to Claim 7 or 8,
comprising:
the casing being provided with an opening part facing to the room
10 inside, and
the opening part being provided with a lighting system so as to

freely open and close or be detachable.

14.  The heating and cooling apparatus according to Claim 13,
15 comprising:
a detector for detecting a human bedy in the room inside; and
a controller for 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.

20
15. The heating and cooling apparatus according to Claim 7 or 8,
comprising:
the casing being provided with an opening part facing to the room
ingide; and
25 the opening part being provided with a maintenance and

inspection panel so as to freely open and close or be detachable.



the heating and cooling unit conprises: 10an adjustnent case for
adjusting the flow of the feed air after being treated; and a
box nmenber 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 the guide path, and 15a circulated air path
comuni cati vely connecting the opening tg the guide path is forned

I nsi de the box nenber. 21. The heating aﬂ%‘cooling appar at us
according to Claim 20, wherein the box nenber has a flat shape and
conprises an aperture face, 20 which has an aperture where mxed air

to be suppllbed Tthet heatiagrandsbdEngassesratng davedindeo Claim 15 de,
the m xer case has a flat box shape, the circulated air path
is forned esvmarisungér si de of one face opposed to the aperture face
of the m xer case_and at an_outer side of any_25 two opposed side
faces adj acent toletgstaptartdgtectigea human hodeindhguiosm ansidsiericon

port for suctioning adjusted air fromthe. adjustoent case, and
circulated air ﬁr‘iﬂ%ﬁtif&]lée]i: onigiofdng am ik, cepditignigg performance based

5 on a detection result of the detector.

17.  The heating and cocling apparatus according to Claim 7 or 8,
wherein
the casing is provided in a ceiling at the room inside, and
10 the casing is structured such that the air in a back side of the
ceiling is used as the feed air, and said air passes through the heat

exchanger.

18. The heating and cooling apparatus according to Claim 7, wherein
15 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.

19. The heating and cooling apparatus according to Claim 18, wherein
20 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 changing a direction of radiation heating toward the
room inside and dividing flow of the mixed air,
the protrusions are juxtaposed in a longitudinal direction of the
25 flow dividing fins so as to reach or almost reach adjacent flow dividing

fins,



- 100 - mdpoint between the two opposed side faces on the one face
of the m xer case, the adjustnment case conprises a rectangular air
bl owof f port for blow ng the adjusted air, and said air bl owff port
is located to be matched with the air suction port of the m xer case
5 22. The heating and cool i ng apparatus according to C aim 21,
wherein the adjustnent case conpri ses: an inlet which is
communi catively connected with the air b Owi ng path and receives the
feed air after being treated; and 10a suppression structure of a
rectangul ar plate nenber which is |located to be opposed to the air

bl owof f port inthemait@rcssctompaised dh sipncerd 00, kichi hadlaevabérture
port gradual ly increases or decreases along a |ongitudinal direction
of the air vhexsoffixpdrair tafde supplied to thieatoarhdnisrdepaised andddces the

one end side of the suppression 15 structure in which the distance
becomes na¥Paphinside, and the aperture is positioned below the protrusions.

5 20. The heating and cooling apparatus according to Claim 7 or 8,
comprising:
the casing being provided with an opening part facing to the room
inside, wherein
the heating and cooling unit comprises:
10 an adjustment case for adjusting the flow of the feed air after
being treated; and
a box member which 1s 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
15 a circulated air path communicatively connecting the opening to

the guide path 1s formed inside the box member.

21. The heating and cooling apparatus according to Claim 20, wherein
the box member has a flat shape and comprises an aperture face,
20 which has an aperture where mixed air to be supplied to the room inside
passes and faces the room inside,
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
25 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



10

15

- 100 -

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 is located to be

matched with the air suction port of the mixer case.

22. The heating and cooling apparatus according to Claim 21, 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.



