[TITLE OF DOCUMENT] SPECIFICATION

[TITLE OF THE INVENTION] HEATING ELEMENT COVER COMP ONENT,
HEATINGELEMENTCOVER,RADIANTCOOLINGANDHEATING APPARATUS,
AND AIR CONDITIONING SYSTEM

[Technical Field]

[0001]

Thepresentinventionrelatestoaheatingelement cover
componentgheatingelementcoveraadiantooli ngandheating
apparatus,andanairconditioningsystem. Specifi cally,the
presentinventionrelatestoaheatingelementcove rcomponent
fomprotectingaheatingelementofaradiantcooli ngandheating
apparatusandhavinganexcellentclose-fittingpro pertywith
a heating element disposed inside and excellent in thermal
conductivity and a heating element cover, a radiant cooling
and heating apparatus, and an air conditioning syst em using

the same heating element cover component.

[Background Art]

[0002]

Conventionally, various radiant cooling and heatin g
apparatuses using radiant heat of heat exchangers h ave been
proposed. Moreover,ineachoftheradiantcooling andheating
apparatuses, various types of structures have been proposed

foracoverthatcoversthe heatexchangerpart(he reinafter,



referred to as a “heating element”). As an example

a heating element cover of a radiant cooling and he
apparatus, one as shown in Fig. 10 of the following
Document 1 can be mentioned.

[0003]

Theheatingelementcover9(describedasan“oute
body”inthe specificationofPatentDocument1)sh
10hasapairofshellmembers9laand91bhavingt
aseachother,andintheshellmember9la,anabut
92aformedwithaconcavefacetobejoinedsoast
fittedtoan outer surface ofaflowpipe 90 being
element, aprojecting piece portion93a,andarece
94aareformed,andintheshellmember91b,anabu
92bformedwithaconcavefacetobejoinedsoast
fitted to the outer surface of the flow pipe 90, a
piece portion 93b, and a recess portion 94b are for

[0004]

The shellmembers 91a and 91b have a structurein
the respective shell members 91a and 91b are fitted
with each otherbyinserting the projecting piece p
intotherecessportion95bandinsertingtheproje
portiond4hintatherecessportion95ainamanner

the flow pipe 90 with the abutting portions 91a and
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[0005]

Asaresultofhavingthe constructiondescribeda
because the heating elementcover 9 protectsthe fl
andisasimplestructurethatcanbeassembledby
together,nospecialtoolorspecialtechniqueisr
operation, which enables quick assembly. Also, bec
shellmembers 91a and 91b are identical components,
expense in component procurement can be eliminated
resultingly achieve a reduction in manufacturing co
[Prior Art Document]

[Patent Document]

[0006]

[Patent Document 1] Japanese Patent No. 5544580
[Summary of the Invention]

[Problem(s) to be Solved by the Invention]

[0007]

However, forthe heating elementcover9,inactua
aninnerdiameterformed by the abutting portions 9
isprovidedslightlylargerthananouterdiameter
pipe 90, and for the resulting gap, an operation of
or filling with a heat radiation grease has been pe
Thisisbecause,forcloselyfittingtheabuttingp

and 92bandthe flowpipe 90inamannernotdamagi

bove,
ow pipe 90
onlyfitting
equiredfor
ause the
needless
to

Ssts.

lity,
2aand92b
oftheflow
applying
rformed.
ortions92a

ngtheflow



pipe90byapressingforceappliedfromtheabutti
92aand92b, ahigh processingaccuracy becomesnec
both of the abutting portions 92a and 92b and the f
90.

[0008]

When a heatradiation grease is used, because a st
cleaningthesurfaceoftheflowpipe90followedb
or the like is required, the operation takes time a
andalso,theheatradiationgreaseprovidedbythe
orthelikedegradestohavealowerconductivityi

[0009]

Onthe other hand, for heat from the flow pipe 90
transferredtothe abutting portions 92aand 92b qu
asmallheatloss, itisoptimaltoadoptastructu
theabuttingportions92aand92bandtheflowpipe
fitted,andwhenthisstructureisrealized,theri
radiantheatisradiated fromthe heatingelementc
also be shortened.

[0010]

Thepresentinventionhasbeenmadeinviewofthe
points,and an objectthereofisto provide aheati
covercomponentfor protectingaheating elementof

cooling and heating apparatus and having an excelle
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close-fittingpropertywithaheatingelementdispo
and excellent in thermal conductivity and a heating
cover, a radiant cooling and heating apparatus, and
conditioning system using the same heating element
component.
[Means for Solving the Problem(s)]

[0011]

Inorderto achieve the above object, aheating el
covercomponentofthepresentinventionincludesa
shell portion of arequired length, having required
and thermal conductivity, a substantially half-pipe
abuttingportionformedwitharequiredthicknessa
siteoftheoutsideoftheoutershellportioninp
a longitudinal direction of the outer shell portion
flexibility and thermal conductivity, and with a sl
penetrating in a thickness direction formed over th

lengthinparallelwiththelongitudinaldirection,

portion having flexibility and thermal conductivity

connecting opposed edges of the abutting portion pa
the longitudinal direction with the outer shell por
anengagingportionconstitutedby engagingelement
disposed at line-symmetrical positions using a long

straight line located at a widthwise middle of the
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portion as an axis of symmetry to form a pair struc
be engageable with each other.

[0012]

Here, the outer shell portion, as a result of havi
requiredrigidity, securesstrengthtosuchanexte
heatingelementcovercomponentisnoteasilydefor
the outer shell portion, as a result of having ther
conductivity, can radiate heat transmitted from a c
heatingelementandabsorbheatfromtheoutside(h
collectivelyreferredoas‘exchangeheat”). Furt
theoutershellportionishollow,thememberweigh
toreducealoadtobeappliedtothecoveringheat

[0013]

The abutting portion, as a result of having therma

conductivity, can exchange heat between a covering
element and the outer shell portion by abutting aga
heating element. Also, the abutting portion, as a
beingasubstantiallyhalf-pipeshapedabuttingpor
flexibilityandwithaslitpenetratinginathickn
formedovertheentirelengthinparallelwiththe
direction,evenifthecoveringheatingelementhas
slightly larger than the abutting portions when san
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whichtheslitexpandsinwidthtoenclosetheheat
in @ manner not producing a gap between the heating
and the abutting portions.

[0014]

As a result of the connecting portion having therm
conductivityandconnectingtheabuttingportionan
shellportion, heattransfersbetweentheheatinge
the outer shell portion via the abutting portion.
theconnectingportion,asaresultothavingflexi
following an expanding motion of the abutting porti
thereforeassiststheexpandingmotionoftheabutt
according to the thickness of the heating element.

[0015]

Theengagingportion,asaresultofitsengaging
beingconstructedwiththearrangementdescribedab
assembling a heating element cover by making mutual
portions face to face with another heating element
component having the identical structure and engagi
engaging elements.

[0016]

Also, whentheslitis formedin a shape thatgrad
narrowsfromaside ofahollowregioninthe outer
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byconstructingtheabuttingportiontobepartiall
on the periphery of the slit without reducing the t
thereofinwhole,theabuttingportionwarpswitht
asastart,andbecomeslikelytoexpandinadirec
the abutting portion swells.

[0017]

Additionally, forexample,whenaheatingelement
componentismanufacturedbyextruding,ifaslitf
ofanextrusiondieusedisthread-like,itbecomes
said part chips due to pressurization to pose a pro
durability of the extrusion die, butby providing t
the shape described above, a large slit forming par
securedintheextrusiondie, whiletheslitthati
atheoutersurfacesideottheabuttingportionc
from becoming wide in width.

[0018]

Also,whentheoutershellportion,theabuttingp
the connecting portion, and the engaging portion ar
aluminumormadeofanaluminumalloy,andanalumi
isappliedtoanoutersurface oftheoutershellp
abutting portion, the connecting portion, and the e
portion and an inner surface of the outer shell por
resistance is
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ythinonly
hickness
heslitpart

tioninwhich

cover
ormingpart
likelythat
blem in
he slitin
t can be
stoappear

anbeprevented

ortion,
e made of
teprocessing
ortion,the
ngaging
tion,

film.



Particularly, afilmformed onthe inner surface of
shell portion can improve resistance to corrosion ¢
a temperature change or dew condensation that occur
hollowregionintheoutershellportion. Addition
formed on the outer surface of the outer shell port
canimproveheatdissipationtoincreasetheeffici
exchange. Further, an alumite film formed on the a
portion does not conduct electricity because of hav
insulating properties and thereby prevents the occu
electrolytic corrosion (galvanic corrosion) that po
occurs when the heating element being an attaching
a dissimilar metal such as copper.

[0019]

Also, when one ofthe engaging elementsis a proje
piecethatprojectsinadirectionoppositetothe
portion and is formed with a latching pawl, and the
theengagingelementsisaprojectingpieceinserti
thatissettoasizecapableofreceivingtheproj
and is capable of latching the latching pawl, only
respectivejoiningportionsofapairofheatingel
componentsfacetofacetobefittedtogetherbyin
projection piece of one heating element cover compo

the projecting piece inserting portion of the other

the outer
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elementcovercomponenttolatchthelatchingpawl
inserting the projection piece of the other heating
cover component into the projecting piece inserting
oftheoneheatingelementcovercomponenttolatch
pawl allows strongly fixedly fixing the respective
element cover components.
[0020]
Inthiscase,becausetheengagingelementshavea
structureoonlyfittingheprojectingpieceand
piece inserting portion together, no special tool o
techniqueisrequiredforanassemblingoperationt
heating element, which thus enables quick assembly.
[0021]
Inorderto achieve the above object, aheating el
cover of the present invention has a structure of a
heatingelementcovercomponentseachincludingah
shell portion of arequired length, having required
and thermal conductivity, a substantially half-pipe
abuttingportionformedwitharequiredthicknessa
siteoftheoutsideoftheoutershellportioninp
a longitudinal direction of the outer shell portion
flexibility and thermal conductivity, and with a sl

penetrating in a thickness direction formed over th
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lengthinparallelwiththelongitudinaldirection,
portion having flexibility and thermal conductivity
connecting opposed edges of the abutting portion pa
the longitudinal direction with the outer shell por
anengagingportionconstitutedby engagingelement
disposed at line-symmetrical positions using a long
straight line located at a widthwise middle of the
portion as an axis of symmetry to form a pair struc
be engageable witheach other, of whichthe engagin
mutuallypairedareengagedwitheachotherinama
theabuttingportionstogetherwiththeengagingel
face to face with each other.

[0022]

Here, the outer shell portion, as a result of havi
required rigidity, secures strength to such an exte
not to easily deform. Moreover, the outer shell po
prevents a covering heating element from being defo
damagedbyanoutsidepressureorimpact. Also,th
portion asaresuliohavinghermakonductivity
heatwiththe covering heating element. The surfac
therebybemadewiderthanwhentheheatingelement
exposedforuse,andheatdissipationand heatabso

improved to have an excellent heat exchange efficie
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Further,becausetheoutershellportionishollow,
weightisreducedtoreducealoadtobeappliedto
heating element.

[0023]

The abutting portion, as a result of having therma
conductivity, can exchange heat between a covering
element and the outer shell portion by abutting aga
heating element. Also, the abutting portion, as a
beingasubstantiallyhalf-pipeshapedabuttingpor
flexibilityandwithaslitpenetratinginathickn
formedovertheentirelengthinparallelwiththe
direction,evenifthecoveringheatingelementhas
slightly larger than the abutting portions when san
the heating element therebetween, can warp in a dir
whichtheslitexpandsinwidthtoenclosetheheat
in @ manner not producing a gap between the heating
and the abutting portions.

[0024]

As a result of the connecting portion having therm
conductivityandconnectingtheabuttingportionan
shellportion, heattransfersbetweentheheatinge
the outer shell portion via the abutting portion.

theconnectingportion,asaresultothavingflexi
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following an expanding motion of the abutting porti on, and
assiststheexpandingmotionoftheabuttingportio naccording

to the thickness of the heating element.

[0025]

Theengagingportion,asaresultofitsengaging elements
beingconstructedwiththearrangementdescribedab ove,allows
assembling a heating element cover by making mutual joining
portions face to face with another heating element cover
component having the identical structure and engagi ng paired

engaging elements.

[0026]

Moreover, by engaging the engaging elements mutual ly
paired, of the respective heating element cover com ponents
describedabove witheachotherinamanneroinin gtheabutting
portionstogetherwiththeengagingelementsmadef acetoface
witheachother,aheatingelementcovercanbeobt ained. When
the respective heating element cover components are joined,
because the opposed ends of the respective abutting portions
arealsojoinedasaresultoftherespectiveengag ingelements
beingpresentattheline-symmetricalpositionsdes cribedabove,
intaheheatingelementcoverthusobtainedtheh eatingelement

can be appropriately fitted.
[0027]

13



Because the abutting portions and the heating elem
areconsequentlycloselyfittedandtheabuttingpo
nogap producedwiththe heating element, the heati
cover is improved in thermal conductivity and heat
efficiency. Further, the joined abutting portions
with their diameter being slightly smaller than tha
heating element, constructed so thatthe respective
portions can be deformed by warping to be closely f
canthereforebeattached becauseotheconstruct
above gvenwitirsomeerrors althoughehighproce
has conventionally been required for closely fittin
abutting portions and the heating element.

[0028]

Also, because this heating element cover has a pai
constitutingheatingelementcovercomponentsbeing
components, needless expense in component procureme
eliminatedtoresultinglyachieveareductioninma
COSts.

[0029]

In orderto achieve the above object, aradiantco
and heating apparatus according to the present inve
includesasupportframe, aheatingelementwhichi

in an in-between region sandwiched by the support f
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surrounded by the support frame, inside of which a
heating medium can flow through, and which consists
plurality of tubular parts laid thereacross atan i

and a heating element cover having a structure of a
heating element cover components installed for each
tubularpartsoftheheatingelementandeachincl

outer shell portion of a required length, having re
rigidity and thermal conductivity, a substantially

shaped abutting portion formed with a required thic
arequired site of the outside of the outer shell p
parallewitrdongitudinadirectionotheouter

having flexibility and thermal conductivity, and wi
penetrating in a thickness direction formed over th

lengthinparallelwiththelongitudinaldirection,

portion having flexibility and thermal conductivity

connecting opposed edges of the abutting portion pa
the longitudinal direction with the outer shell por
anengagingportionconstitutedby engagingelement
disposed at line-symmetrical positions using a long
straight line located at a widthwise middle of the
portion as an axis of symmetry to form a pair struc
be engageable with each other, of which the abuttin

aremademutuallyfacetofacewitheachothertos
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tubular part of the heating element therebetween, a
engagingelements mutually pairedare engagedwith
withthe engaging elements made facetoface withe
[0030]
Here,thesupportframesupportstheheatingeleme
the heating element cover at a required interval.
heatingelementasaresultofaflowableheating
throughtheinsidethereoftransmitsheataheh
cover that is in contact with its tubular parts.
[0031]
The outer shell portion of the heating element cov
as aresult of having required rigidity, secures st
such an extent so as not to easily deform, and prev
heating element from being deformed or damaged by a
pressureorimpact. Also,theoutershellportion,
ohavinghermakonductivity canexchangeheat
radiating heat transmitted from the heating element
surroundings. Thesurfaceareacantherebybemade
whentheheatingelementisdirectlyexposedforus
dissipatiorandcheatbsorptionaramprovedachav
heat exchange efficiency. Further, because the out
portion is hollow, the member weight is reduced to

loadtobeappliedtotheheatingelementandthes
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[0032]

The abutting portion of the heating element cover,
a result of having thermal conductivity, can exchan
betweenanabuttedheatingelementandtheoutersh
Alsotheabuttingportion,asaresultofbeinga
half-pipeshapedabuttingportionhavingflexibilit
a slit penetrating in a thickness direction formed
entirelengthinparallelwiththelongitudinaldir
if the tubular part of the heating element has a th
slightly larger than the abutting portions when san
the heating element therebetween, can warp in a dir
whichtheslitexpandsinwidthtoenclosetheheat
in @ manner not producing a gap between the heating
and the abutting portions.

[0033]

Asxesulibtheconnectingportionotheheati
coverhavingthermalconductivityandconnectingth
portion and the outer shell portion, heat transfers
theheatingelementandtheoutershellportionvia
portion. Furthertheconnectingportionasares
flexibility warpsfollowinganexpandingmotionof
portion andassistgheexpandingmotionotheab

according to the thickness of the heating element.
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[0034]

The engaging portion of the heating element cover,
aresult of its engaging elements being constructed
arrangement described above, allows assembling a he
element cover by making mutual joining portions fac
with another heating element cover component having
identical structure and engaging paired engaging el

[0035]

as
with the
ating
etoface
the

ements.

The radiant cooling and heating apparatus allows

assembling a heating element cover by engaging the
elements mutually paired, of the respective heating
covercomponentsdescribed above, witheachotheri
joining the abutting portions together with the eng
elementsmadefacetofacewitheachother. Whent
heatingelementtovercomponentsargoined pecaus
ends of the respective abutting portions are also |
aresultoftherespective engaging elementsbeing
the line-symmetrical positions described above, int
heating element cover thus obtained, the heating el
be appropriately fitted.

[0036]

Because the abutting portions and the heating elem

areconsequentlycloselyfittedandtheabuttingpo
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nogap producedwiththe heating element, the heati
cover is improved in thermal conductivity and heat
efficiency. Further, the joined abutting portions

with their diameter being slightly smaller than tha
heating element, constructed so thatthe respective
portions can be deformed by warping to be closely f
canthereforebeattached becauseotheconstruct
above gvenwithrsomeerrors althoughehighproce

has conventionally been required for closely fittin
abutting portions and the heating element.

[0037]

Also, because this heating element cover has a pai
constitutingheatingelementcovercomponentsbeing
components, needless expense in component procureme
eliminatedtoresultinglyachieveareductioninma
COSts.

[0038]

With the radiant cooling and heating apparatus, du
operation, a person in the surrounding area never f
uncomfortabledraftsensation,andairheatedorco
heatingelementcoverdirectlywarmsorcoolsaspa
thereof, and can efficiently warm and cool the inst

space because convection occurs in the installation
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[0039]
Inordertoachievetheaboveobject,anaircondi
systemofthepresentinventionincludesaradiant
heatingapparatusincludingasupportframe,aheat
which is disposed in an in-between region sandwiche
support frame or surrounded by the support frame, i
which a flowable heating medium can flow through, a
consists of a plurality of tubular parts laid there
an interval, a heating element cover having a struc
pair of heating element cover components installed
ofthetubularpartsoftheheatingelement,andea
a hollow outer shell portion of a required length,
required rigidity and thermal conductivity, a subst
half-pipe shaped abutting portion formed with a req
thicknessatarequiredsite ofthe outside ofthe
portioninparallelwithalongitudinaldirectiono
shell portion, having flexibility and thermal condu
and with a slit penetrating in a thickness directio
over the entire length in parallel with the longitu
direction,aconnectingportionhavingflexibility
conductivity,connectingopposededgesoftheabutt
parallel to the longitudinal direction with the out

portion, and an engaging portion constituted by eng

20

tioning
coolingand
ingelement
d by the
nside of
nd which
across at
ture ofa
for each
chincluding
having
antially
uired
outershell
ftheouter
ctivity,
n formed
dinal
andthermal
ingportion
er shell

aging



elementsthataredisposedatline-symmetricalposi
alongitudinal straightlinelocated atawidthwise
the abutting portion as an axis of symmetry to form
structured to be engageable with each other, of whi
abuttingportionsaremademutuallyfacetofacewi
tosandwicheachtubulamparbtheheatingelemen
andtheengagingelementsmutuallypairedareengag
other with the engaging elements made face to face
otherandanairconditionertobeoperatedincomb
the radiant cooling and heating apparatus, includin
refrigerantcircuitinwhichacompressor,anexpan
a flow path switching valve, an indoor side heat ex
and an outdoor side heatexchanger are connected by
circulatearefrigeranttoperformarefrigeration
radiant cooling and heating apparatus being incorpo
saidrefrigerantcircuit,andsupplyingairthatha
heat exchange with the refrigerant by the indoor si
exchanger to an indoor space by a fan.

[0040]

Here thesupportframeoftheradiantcoolingand
apparatussupportstheheatingelementandtheheat
cover at a required interval. Also, the heating el

the radiant cooling and heating apparatus, as a res
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refrigerantsuppliedfromtheairconditionerflowi
theinsidethereof, transmitsheattotheheatinge
that is in contact with its tubular parts.

[0041]

The outer shell portion of the heating element cov
as aresult of having required rigidity, secures st
such an extent so as not to easily deform, and prev
heating element from being deformed or damaged by a
pressureorimpact. Also,theoutershellportion,
ohavinghermakonductivity canexchangeheat
radiating heat transmitted from the heating element
surroundings. Thesurfaceareacantherebybemade
whentheheatingelementisdirectlyexposedforus
dissipatiorandheatbsorptionaramprovedachav
heat exchange efficiency. Further, because the out
portion is hollow, the member weight is reduced to
loadtobeappliedtotheheatingelementandthes

[0042]

The abutting portion of the heating element cover,
a result of having thermal conductivity, can exchan
betweenanabuttedheatingelementandtheoutersh
Alsotheabuttingportion,asaresultofbeinga

half-pipeshapedabuttingportionhavingflexibilit

22

ngthrough

lementcover

er,
rengthto
ents the
noutside
asaresult
yforexample,
to the
widerthan
e,andheat
earexcellent
er shell
reduce a

upportframe.

as

ge heat
ellportion.
substantially

yandwith



a slit penetrating in a thickness direction formed
entirelengthinparallelwiththelongitudinaldir

if the tubular part of the heating element has a th
slightly larger than the abutting portions when san

the heating element therebetween, can warp in adir
whichtheslitexpandsinwidthtoenclosetheheat

in @ manner not producing a gap between the heating
and the abutting portions.

[0043]

Asxesulibtheconnectingportionotheheati
coverhavingthermalconductivityandconnectingth
portion and the outer shell portion, heat transfers
theheatingelementandtheoutershellportionvia
portion. Furthertheconnectingportionasares
flexibility warpsfollowinganexpandingmotionof
portion andassistgheexpandingmnotionotheab
according to the thickness of the heating element.

[0044]

The engaging portion of the heating element cover,
aresult of its engaging elements being constructed
arrangement described above, allows assembling a he
element cover by making mutual joining portions fac

with another heating element cover component having
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identical structure and engaging paired engaging el ements.

[0045]

The air conditioner, as aresultof being oneincl uding
arefrigerantcircuitinwhichacompressor,anexp ansionvalve,
a flow path switching valve, an indoor side heat ex changer,
and anoutdoor side heatexchanger are connected by piping to
circulate arefrigerant to perform arefrigeration cycleand
supplying air that has undergone heat exchange with the
refrigerantbytheindoorsideheatexchangertoan indoorspace
by afan, can perform air conditioning of the inter ior ofthe
installation space by forced convection due to blow n air.

[0046]

The radiant cooling and heating apparatus allows

assembling a heating element cover by engaging the engaging
elements mutually paired, of the respective heating element
covercomponentsdescribedabove, witheachotheri namanner
joining the abutting portions together with the eng aging
elementsmadefacetofacewitheachother. Whent herespective
heatingelementtovercomponentsargoined pecaus etheopposed
ends of the respective abutting portions are also | oined as
aresultoftherespective engaging elementsbeing presentat
the line-symmetrical positions described above, int o the
heating element cover thus obtained, the heating el ementcan

24



be appropriately fitted.
[0047]

Because the abutting portions and the heating elem

areconsequentlycloselyfittedandtheabuttingpo
nogap producedwiththe heating element, the heati
cover is improved in thermal conductivity and heat
efficiency. Further, the joined abutting portions
with their diameter being slightly smaller than tha
heating element, constructed so thatthe respective
portions can be deformed by warping to be closely f
canthereforebeattached becauseotheconstruct
above gvenwitirsomeerrors althoughehighproce

has conventionally been required for closely fittin
abutting portions and the heating element.

[0048]

Also, because this heating element cover has a pai
constitutingheatingelementcovercomponentsbeing
components, needless expense in component procureme
eliminatedtoresultinglyachieveareductioninma
COSts.

[0049]

Additionally, because the radiant cooling and heat

apparatus,asaresultofbeingincorporatedinthe
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circuitoftheairconditioner,issuppliedwitha
fromtheairconditionerside, equipmentsuchasa
becomesnolongernecessaryfortheradiantcooling
apparatus, and it also becomes possible to perform
coupled with the air conditioner.
[0050]
Further,withtheradiantcoolingandheatingappa
duringoperation,apersoninthesurroundingarea
anuncomfortable draftsensation,andairheated or
the heating element cover directly warms or cools a
fronthereof andcarefficientlywarmandcooth
space because convection occurs in the interior of
installation space.
[0051]
Theairconditioningsystemdescribedabove,byop
theradiantcoolingandheatingapparatusandhea
in combination, enables approaching a target temper
ashortimebymainlyoperatingtheairconditione
andthereafterbymainlyoperatingtheairconditio
enables maintaining the temperature of the interior
installation space, and the fan operating time of t
heat exchanger can be held short to perform air con

thatdoes notprovide anuncomfortable draftsensat
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human body.

[0052]

Also,whentheradiantcoolingandheatingapparat
theairconditioneraresimultaneouslyoperated,ra
from the radiant cooling and heating apparatus acts
onthebodysensationofapersonthatispresent
while the air conditioner performs air conditioning
entirety, and therefore, the time until comfort is
for the personin the surrounding area can be short
when either the air conditioner or the radiant cool
heatingapparatusisoperatedalone. Further,conv
radiant heat from the radiant cooling and heating a
andblownairfromthefanallowsquicklymakingth
of the interior of the installation space uniform.
[Effects of the Invention]

[0053]

The heating element cover component according to t
present invention can provide one for protecting a
elementofaradiantcoolingandheating apparatus
an excellent close-fitting property with a heating

disposed inside and excellent in thermal conductivi

usand
diantheat
directly
nthevicinity,
of the
provided
ened than
ing and
ectingthe
pparatus

etemperature

he
heating
andhaving

element

ty.

The heating element cover according to the present

invention can provide onefor protecting a heating
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aradiantcoolingandheatingapparatusandhaving
close-fittingpropertywithaheatingelementdispo
and excellent in thermal conductivity.

The radiant cooling and heating apparatus accordin
thepresentinventioncanprovideoneforprotectin
element and having an excellent close-fitting prope
a heating element disposed inside and excellent in
conductivity.

The air conditioning system according to the prese
invention can provide onefor protecting a heating
a radiant cooling and heating apparatus incorporate
airconditioningsystemandhavinganexcellentclo
propertywithaheatingelementdisposedinsideand
in thermal conductivity.

[Brief Description of the Drawings]

[0054]

[Fig. 1] Fig. 1 is a schematic explanatory view of
air conditioning system of the present invention.

[Fig. 2] Fig. 2(a) is afront view of aradiant co
andheatingapparatusbeingeconstitueniotheai
systemshowninFig.1,andFig.2(b)isasectiona
along A-A of the radiant cooling and heating appara

in Fig. 1.
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[Fig. 3] Fig. 3 is a perspective explanatory view
pair of heating element cover components that const
heating element cover of the radiant cooling and he
apparatus shown in Fig. 2.

[Fig. 4] Fig. 4 is a front view of the heating ele
cover components shown in Fig. 3.

[Fig.5]Fig.5showsaheatingelementcoverbefo
afterassemblyusingtheheatingelementcovercomp
inFig.3andshowsthevicinityofaslitinanen
inwhichFig.5(a)isafrontexplanatoryviewbefo
and Fig. 5(b) is a front explanatory view after ass

[Fig. 6] Fig. 6 includes refrigerant circuit diagr
ofthe air conditioning system showninFig. 1, in
6(a)isofduringcooling,andFig.6(b)isofduri

[Fig.7]Fig.7showsmodificationsoftheheating
cover component of the presentinvention, in which
isafrontexplanatoryviewenlargedinpartofam
in an abutting portion, and Fig. 7(b) is a front ex
view of a modification in an engaging portion.

[Fig.8]Fig.8showsmodificationsoftheheating
covercomponentofthe presentinvention, inwhich
Fig. 8(d), and Fig. 8(e) are all front explanatory

modifications in an outer shell portion.
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[Fig.9]Fig.9showsamodificationoftheradian
and heating apparatus of the present invention acro
heatingelementcoversarelaidlongitudinally,in
9(a)isafrontviewthereof,andFig.9(b)isase
taken along B-B thereof.

[Fig.10]JFig.10isaperspectiveviewshowinga
of a conventional heating element cover.

[Modes for Carrying Out the Invention]

[0055]

Embodiments of the present invention will be descr
ingreaterdetailwithreferencetoFig.1toFig.
symbols in the respective figures are used within a
reducecomplicationandfacilitateunderstanding.
aterm“horizontalpart’(ofaheatingelement)to
latensusedwithameaningequalkahe‘tubular
earliemandaternt'space’oflanoutershelbody)
later is used with a meaning equal to the “hollow r
the outershellbody”describedearlier. Further,
portion” to be described later is used with a meani
collectively referring to a section made up of the
portion,”the“connectingportion,”’andthe“engagi
described above.

[0056]
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An air conditioning system A shown in Fig. 1 and F
6 includes a radiant cooling and heating apparatus
air conditioner 2 including an outdoor machine 21 a
convectiveindoormachine22,andtherespectivepo
be described in the following.

[0057]

[Radiant cooling and heating apparatus 1a]

Fig. 2(a) and Fig. 2(b) are referred to. The radi
coolingandheatingapparatuslahasasupportfram
element12,heatingelementcovers13,areflector
receiving portion 16, and a panel body 17.

[0058]

(Support frame 11)

The support frame 11 has support portions 110 prov
tostandonaninstallationsurfaceN(ifindoors,
or the like) of the radiant cooling and heating app
anddisposedatanintervalinthe horizontal direc
respectivesupportportions110storeinsideconnec
locatedatbothendsoftheheatingelement12tob
later inamanner notvisible fromthe outside (ref
2(a)).

[0059]

(Heating element 12)
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The heating element 12 is a copper-made tubular bo

through the inside of which a refrigerant can flow,
disposed in aregion between the support portions 1

supportframe 11. The heating element12 hasastr

a manner connecting at both end sides, meandering i

up-and-downdirectionsoastorunasawholealong

vertical plane, in which heating element covers 13

respectively mounted onrespective horizontal parts
at regular intervals. Connecting portions 181 and
providedoverandundettheradiantcoolinganchea

la, respectively, and these are connecting parts to
pipeorreturnpipe ofarefrigerantthatflowsto
heating element 12.

[0060]

Eachhorizontal partoftheheatingelement12is
withanouterdiameteroftscross-sectiorthais
thesameasorslightlylargerthananinnerdiamet
being circular in cross-section constituted by an a
portion134aandanabuttingportion134bwhenheat
cover components 130a and 130b are fitted to each o
greaterdetail, the outerdiameterof each horizont
the heating element 12 has a numerical value of 105

numerical value of the inner diameter of a circular
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constitutedoytheabuttingportionl 34aandheab
134b is provided as 100.

[0061]

(Heating element cover 13)

Fig.3,Fig.4,andFig.5arereferredto. Theh
element cover 13 covers the heating element 12, and
structurecapableofdissipatingatheoutsidehea
fromtheheatingelementl2. Theheatingelementc
a required length is constituted by a combination o
of heating element cover components 130aand 130b h
sameshapeaseachother. Theheatingelementcove
130a and 130b when fitted together have an outer sh
cross-section being aslightly flat substantially e
shape (refer to Fig. 5(b)).

[0062]

The respective heating element covers 13 are attac
tothesupportframellinamannersuchthatong
of their cross-sections are similarly downwardly in
towardthereflector 15 (referto Fig. 2(b)). Ani
anglewhenattachingtherespective heatingelement
to the support frame 11 is 45° where the angle at w
longaxisofanellipticalsectionalshapeoftheh

cover 13 becomes horizontal is provided as 0°.
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[0063]

The heating element cover components 130a and 130b are
madeofanaluminumalloyhavingrequiredrigidity andthermal
conductivity, and are manufactured by extrusion mol ding and
cutatarequiredlengthtobeused. Inaddition, theheating
elementcovercomponents130aandl30barethesame instructure
as each other, and therefore, the heating element c over
components 130a will be described by way of example in the
following.

[0064]

(Heating element cover component 130a)

The heating element cover component 130a has an ou ter
shape of a cross-section being a slightly flat subs tantially
semiellipticalshapedividedinashortdiameterdi rectionas
viewedinendelevation,andismadeupofanouter shellportion
131aandajoiningportion133a. Anoutersurface oftheouter
shell portion 131a and the joining portion 133a and aninner
surface oftheoutershellportion131a(innerwall ofaspace
132 to be described later) are applied with an alum ite
processing.

[0065]

Theoutershellportionl31lahasaspacel32that continues
longitudinallyattheinnerside. Moreover,theo utershell
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portion 131a is applied across its entire outer sur
an inner wall of the space 132 excluding the side o
surface ofthe abutting portion 134awith knurling
longitudinally extending concavities and convexitie
outershelportionl31asslightlythick-walled

of a projecting piece inserting portion 140ato be
later so as to have flexibility, but other parts ar
withawallthicknessthatenablessecuringrequire

[0066]

Thejoiningportionl33aismadeupoftheabuttin
134a provided with a slit 135a, connecting portions
an engaging portion having a projecting piece 138a
projecting piece inserting portion 140a that are en
elements.

[0067]

Theabutting portion 134ahas a substantially half
shape, and is semicircular as viewed in end elevati
abutting portion 134a is provided at a required sit
outside of the outer shell portion 131ain parallel
longitudinaldirection,anditsopposededgesparal
longitudinal direction are connected with the outer
portion131labytheconnectingportions136formed

thickness to have flexibility.
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[0068]

The abutting portion 134a has, at a middle portion
its arc direction, a slit 135a that is provided pen
initsthicknessdirection overthe entirelengthi
withthelongitudinaldirectionandthatconnectst
132. Theslit135aisformedinashape (substanti
shape in cross-section) that gradually narrows from
ofthespacel32beingitsouterperipheralsideto
of an inner peripheral side of the abutting portion
Moreover,theslit135aisformedsoastoappearw
ontheorderof0.5mmtolmmatthesideofanin
surfaceoftheabuttingportion134a(sidetoabut
heating element 12).

[0069]

in
etrating
nparallel
othespace
allywedge
the side
thedirection
134a.
ithawidth
nerperipheral

againstthe

The projecting piece 138a and the projecting piece

inserting portion 140a are disposed at line-symmetr
positions using a longitudinal straight line locate
widthwise middle of the abutting portion 134a as an
symmetry (point located at the center of the broken
Fig.4),andformapairstructuredtobe engageabl

other.

[0070]

The projecting piece 138a projects from one connec
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portion 136 to the side opposite to the outer shell
131a,andis provided nearits frontend with alat
139a. The projecting piece inserting portion 140a
internal space of a size capable of receiving the p
piece 138a, andis provided, on aninnerwall of th
space, with a latching pawl retaining portion 141a
projectionportioncapable oflatchingthelatching
addition, the latching pawl retaining portion 141a
latchingpawl139boftheheatingelementcovercom
being a combination target.

[0071]

Although,inFig.4etc.,therespective portions
heatingelementcovercomponent130barethesamei
as those of the heating element cover component 130
individualdescriptionsthereofwillthereforebeo
outershellportion131bcorrespondstotheouters
131atohavethesamestructure,andthejoiningpo
to the joining portion 133a, and the abutting porti
to the abutting portion 134a, and the slit 135b, to
135a, and the engaging portion 137b, to the engagin
137a, and the projecting piece 138b, to the project
138a, and the latching pawl 139D, to the latching p

and the projecting piece inserting portion 140b, to

37

portion
ching pawl
has an
rojecting
einternal
being a
pawl. In
latches a

ponent130b

ofthe
nstructure
a and
mitted,the
hellportion
rtion133b,
on 134b,
the slit
g portion
ing piece
awl 139a,

the



projectingpieceinsertingportion140a,andthela
retainingportion141b,tothelatchingpawlretain
141a, respectively.

[0072]

(Reflector 15)

Thereflectorl5isformedofaheatinsulatingma
andhasareflectingsurfacel51thatisnotpermea
andthereflectingsurface 151isdisposedsoasto
at an interval to an end edge portion at a lower si
longaxisdirectionoftheheatingelementcoverl3
end of the reflector 15, a guide plate 152 bent at
angletotheside oftheheatingelementcover13i
Afrontendofthe guide plate 152isstructuredto
intheinsideofthewaterreceivingportion16to
later.

[0073]

(Water receiving portion 16)

The water receiving portion 16 is located below th
lowermost one among the heating element covers 13 a
thereflector 151 (more specifically, underaguide
attachedtothereflector15),andisinagutters
at an upper part.

[0074]
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(Panel body 17)

The panel body 17 is formed of a perforated metal, and
attached to below the front side of the radiant coo ling and
heating apparatus 1a. The panel body 17 provides a covering
fothewatemreceivingportionl6 apipingportio n(notshown),
etc., So as to serve as a screen when viewed from t he front
direction. Also, the panel body 17 is attached so that a
clearance for ventilation is formed with the instal lation
surface F.

[0075]

[Air conditioner 2]

AsshowninFig.1,fortheairconditioner2,the outdoor
machine2landhegenerakonvectiveindoomachin e22connected
thereinare connected byrefrigerantpiping23. On apathway
betweentheoutdoormachine2landtheconvectivei ndoormachine

22, the radiant cooling and heating apparatus 1la is

communicativelyconnectedinseries. Accordingly, theradiant
cooling and heating apparatus 1a and the convective indoor
machine 22 installed in a room or the like having a n air
conditioningtargetspaceformapartofarefriger antcircuit,
andacooling operationor heatingoperationcanbe performed
intheairconditioningargetspacebycirculating arefrigerant

in the refrigerant circuit.
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[0076]

AsshowninFig.6,theoutdoormachine21hasap
known structure havingacompressor211, anoutdoor
exchanger212,anexpansionvalve213,andafour-w
valve214,andtheconvectiveindoormachine22has
known structure including an indoor side heat excha
and a blowing fan (not shown). This equipment cons
so-called blowtype air conditioner, andinthefol
sometimescollectivelycalledsimplyan“aircondit
describing actions.

[0077]

Theindoorsideheatexchanger221servesasavap
duringacoolingoperationandasacondenser(radi
aheatingoperation performsheatexchangebetween
from the blowing fan or the like and the refrigeran
generatesheatingairorcoolingairtobesupplied
conditioning target space. The equipmentdescribed
connectedviatherefrigerantpiping23,andconsti
of a refrigeration cycle (refrigerant circuit) of t
conditioning system A.

[0078]

(Action)

ActionsoftheairconditioningsystemAwillbed
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with reference to Fig. 1 to Fig. 6.

(Method for assembling heating element cover 13)

Fig.5isreferredto. AsshowninFig.5(a),the
portions133aand133boftheheatingelementcover
130aand 130b are made facetoface, and the projec
138adocateddirectlyoppositetheprojectingpi
portion140bandtheprojectingpiece138bislocat
oppositethe projecting pieceinsertingportion 140
heatingelement12isdisposedinamannersandwich
the abutting portions 134aand 134b. Atthistime,
135a and 135b have not yet been expanded.

[0079]

Then, as shown in Fig. 5(b), the heating element c
components 130a and 130b are fitted to each other.
time, because the outer shape of a cross-section of
horizontalpartoftheheatingelementl Zhasadia
largettharthennerdiameterthecircularegi
by the abutting portions 134aand 134b, aforce to
in the direction of P1 is generated when the heatin
12 isfitted in the abutting portion 134a (134b) (a
partiallyenlargedviewoftheabuttingportion134
thesameactionasinthepartiallyenlargedviewo

portion 134a occurs).
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[0080]

The abutting portion 134a (134b) warps duetothe
applied in the direction of P1 and expands in the d
of P2and P3, and aforceis also applied in the di
P4toP7towarptheconnectingportions136andth
portionl31a(131b)inpart,aswell. Theheating
components 130a and 130b can thereby be attached to
horizontal part of the heating element 12, and afte
attachment theheatingelementl2andtheheating
components 130aand 130b are closely fitted and kep
be immovable.

[0081]

Whenthe heating elementcover components 130aand
are joined, because the opposed ends of the arc for
(semicircular forms) of the abutting portions 134a
are also joined as a result of the projecting piece
theprojectingpieceinsertingportion140bandthe
piece 138b and the projecting piece inserting porti
whicharerespectivelyengagingelements,beingpre
aforementionedine-symmetricalpositions theheat
cover 13 thus attached can be appropriately fitted
circular pipe-shaped heating element 12.

[0082]
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Also, because the slits 135a and 135b are formed i n

substantiallywedgeshapesincross-sectionasdesc ribedabove,
the abutting portions 134a and 134b are constructed to be
partiallythinonlyontheperipheryotheslitwi thoutreducing
thethicknessthereofinwhole,andtheabuttingpo rtions135a
and 135b warp with the slit part as a start to beco me likely
toexpandinadirectioninwhicheachabuttingpor tionswells.

[0083]

Becausetheabuttingportionsl34aandl34bancdth eheating
element 12 are consequently closely fitted and the abutting
portions 134a and 134b have no gap produced with th e heating
element 12, the thermal conductivity and heat excha nge
efficiencyareimproved. Further,theabuttingpor tions134a
and134bare, evenwiththeirdiameterbeingslight lysmaller
than that of the heating element 12, constructed so thatthe
respective abutting portions can be deformed by war pingtobe
closelyfitted, and cantherefore be attached, beca useofthe
constructiondescribedabove,evenwithsomeerrors ,although
a high processing accuracy has conventionally been required
for closely fitting the abutting portions and the h eating
element.

[0084]

Analumitefiilmformedontheabuttingportions13 4aand
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134bdoesnotconductelectricitybecauseofhaving
properties, and prevents the occurrence of electrol
corrosion (galvanic corrosion) caused by a differen
materialbetweentheabuttingportionsandtheheat
In such a case of a combination of dissimilar metal
preferableinviewofpreventingtheoccurrenceof
corrosionthatananticorrosionfilmisformedona
abutting portions 134a and 134b. In addition, beca
electrolyticcorrosiondoesnotoccurorisunlikel
forexample whentheheatingelementismadeotth
alloy,itisalsooptionallypossiblenottoperfor
processing or the like.

[0085]

Accordingtothestructureofthisheatingelement
13, because the heating element cover components 13
beingconstitutingcomponentsareidentical,needle
in component procurement can be eliminated to resul
achieve a reduction in manufacturing costs.

[0086]

Because the heating element cover 13 has the struc
describedaboveandissimplyformedbyonlyfittin
elementcovercomponents130a(130b)together,nos

or special technique is required for an assembling
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tothe heatingelement 12, whichthusenables quick

[0087]

(Action of radiant cooling and heating apparatus 1

When a refrigerant flows into the radiant cooling
heating apparatus 1a from the side of the air condi
the refrigerant flows within the heating element 12
heatoftherefrigerantis conducted fromthe heati
12 to the abutting portions 134a and 134b, and subs
the heat is conducted to the outer shell portion 13
via the connecting portions 136. Further, radiant
the abutting portions 134a and 131b is also conduct
outer shell portion 131a, 131b through the space 13

[0088]

The heating elementcover 13thusradiates radiant
tothe outside. Ofthe radiantheatfromthe heati
coverl3,aportiongeneratedfromasidedisposed
sideoftheradiantcoolingandheatingapparatusl
radiated to the front direction side of the radiant
and heating apparatus 1a,andaportiongeneratedf
disposedonthebacksideisreflectedbytherefle
151 of the reflector 23, and radiated to the front
side of the radiant cooling and heating apparatus 1

clearance gaps betweenthe respective heating eleme
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13. Also, becausethe attaching angle ofthe heati
cover 13is 45°, aradiation flux generated from th
be a front side of the heating element cover 13 is
head for the front side of the radiant cooling and
apparatus laandafront-sidefloor surface,andca
provide either cool or warm radiant heat to a perso
onthefrontside oftheradiantcoolingandheatin
la.

[0089]

Theheatingelementcoverl3preventstheheating
12 from being deformed or damaged by an outside pre
impact. Moreover, the heating element cover 13 mak
surface area where radiant heat is generated wider
theheatingelementl2dissipatesheatalone,anda
the heat exchange efficiency. Further, also when h
absorbed,thesurfaceareaismadewiderthanwhen
elementl2absorbsheatalone,andtheheatexchang
is therefore improved. In addition, the thermal co
pathwaywhenabsorbingheatisopposite(headingfo
element from the outer shell portions) to that of t
dissipation described above.

[0090]

Also, as aresult of the heating elementcover 13
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attached in an inclined manner as described above,
condensation water is produced on the surface of th
elementcoverl Aduringacoolingoperationthede
waterTflowsdownonlytothesideofthereflecto
thedewcondensationwater(notshown)adheredtot
surface 151 runs down the plate surface to flow dow
water receiving portion 16 located below. Further,
condensation water does not splatter onto the front
theradiantcoolingand heatingapparatus laeveni
onto the heating element cover 13 located at a lowe
because the heating element cover 13 isinclined to
of the reflector 23 as described above.

[0091]

Additionally,thewaterreceivingportion16chang
directionof convectiontoguide coldairsoasto
frontside ofthe radiantcoolingand heating appar
thereby prevent dew condensation from being produce
installationsurfaceFasaresultofcoldairthat
fromanuptodowndirectionduringcoolingdirectl
the installation surface F.

[0092]

During a cooling or heating operation, a mainstrea

airtorise or fall along the reflecting surface 15
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and air passing through the clearance gaps of the r
heating elementcovers 13 flowsto jointhe mainstr
orflowsseparatelytherefrom. Atthistimeofthe
orseparateflowtherespectiveinclinecheatinge
13 guide air so as to easily flow to increase the f
of air passing through the clearance gaps. Further
heating, radiantheatgeneratedbytheparttobea
sideoftherespectiveheatingelementcoversl3wa
surface presentinitsradiationfluxdirectionto
upward convection effect of indoor air thereby caus
[0093]
Withtheradiantcoolingandheatingapparatusla,
operation, because the flow of air that is generate
space ofaninstallationregionisthus by natural
duetoadifferenceintemperatureoftheinterior
notbyblownairduetoforcedconvectionasinac
airconditioner,apersoninthe surroundingarean
anuncomfortable draftsensation,andairheated or
the heating element cover 13 directly warms or cool
infrontofthe radiant cooling and heating apparat
can efficiently warm and cool the installation spac
convectionoccursintheinstallationspace. Also,

cooling and heating apparatus la can prevent staini
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peripheryofaninstallationsitewithproduceddew
water.

[0094]

(Actionofradiantcoolingand heating apparatus 1
air conditioner 2 combined)

TheairconditioningsystemAmakesuseoftheadv
of each of the radiant cooling and heating apparatu
conditioner(theairconditionerbeingabletomake
of the space quickly reach a target temperature by
convection, the radiant cooling and heating apparat
providing a draft sensation to the user) to complem
respectivedisadvantages(theairconditionerprovi
sensationtotheuser theradiantcoolingandheat
taking a long time to make the interior of the spac
targettemperature). In addition, as shown in Fig.
Fig. 6(b), when switching cooling and heating, the
conditioning system A performs operation by reversi
refrigerant flowing direction.

[0095]

The air conditioning system A, for example, by mai
operatingtheairconditioner2atfirst,enablesa
atargettemperatureinashorttime,andthereafte

operatingtheradiantcoolingandheatingapparatus
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maintainingthetemperatureoftheinteriorofthe
fan operating time of the convective indoor machine
therebybeheldshorttoenableairconditioningth
provide an uncomfortable draft sensation to the hum

[0096]

Also, whentheradiantcoolingand heating apparat
andtheairconditioner2aresimultaneouslyoperat
heat from the radiant cooling and heating apparatus
directly onthe body sensation of a personthatis
thenearbysurroundingareawhiletheairconditio
airconditioningoftheentirety,andtherefore,th
comfortisprovidedforthepersoninthesurroundi
become shorter than when either the air conditioner
radiant cooling and heating apparatus 1a is operate
Further, convectingtheradiantheatfromtheradia
andheatingapparatuslaandblownairfromtheair
2 allows realizing a uniform temperature of the int
the space in a short time.

[0097]

Hereinafter, some modifications of the heating ele
cover components will be raised and described.

[Modification 1]

The heating element cover component 130f shown in
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7(a)isamaodificationintheslitoftheheatinge
component. Aslit135foftheheatingelementcove
130fisformedinashapethatisstraightwithac

from the side of the space 132 to the direction of
peripheral side of an abutting portion 134f.

[0098]

In addition, it is preferable that the slit width
narrower becausethe contactareawiththe heating
isreducedifthe slitwidthiswider. However,wh
has a narrow width, because alarge load is applied
formingpartofanextrusionmoldingdieandsaidp
and weak in strength, the die may be damaged.

[0099]

Therefore,moldingmayfirstbeperformedwithas

wide slit width as in the heating cover component 1

by pressuring the heating cover component 130f in a

flatteninginthe shortdiameterdirection, the sli
be narrowed in width. The slit 135f after being na
width can expandto a moderate width accordingtot

theheatingelement12,whichcanpreventtheconta

the heating element 12 from being excessively reduc

excessive widening of the slit width.

[0100]
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[Modification 2]

The heating element cover component 130g shown in

7(b)isamodificationintheengagingelementsof
portion. The engaging elements of the engaging por
areconstitutedofaguidepiece191projectingin
andaguidegroove192inashapethatallowsstori

piece 191 by sliding from its end face direction.

Fig.
theengaging
tion 1379
ahookshape
ngtheguide
The guide

piece 191 and the guide groove 192 are disposed at

line-symmetricalpositionsusingalongitudinalstr
located at a widthwise middle of an abutting portio
anaxisofsymmetry,andformapairstructuredto

with each other.

[0101]

In addition, except the point that one heating ele
covercomponent130gisattachedtothe otherheati
covercomponent130gwhilebeingslidfromitsend
forconstitutingaheatingelementcover,theheati
covercomponent130gissubstantiallythesameinc
andactionofotherpartsastheheatingelementco
130a (130b) in the foregoing, and description there
therefore be omitted.

[0102]

[Modification 3, modification 4, modification 5]
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Fig. 8isreferredto. Fig. 8(c) shows modificati
Fig. 8(d) shows modification 4, Fig. 8(e) shows mod
5,andthese are modificationsinthe outershellp
theheatingelementcovercomponent. Theheatinge
component130cshowninmodification3ofFig.8(c)
shapeofacross-sectionbeingasubstantiallytria
Theheatingelementcovercomponent130dshowninm
4 of Fig. 8(d) has an outer shape of a cross-sectio
substantiallyquadrilateralshape. Theheatingele
componentl130eshowninmodification5o0fFig.8(e)
shape of a cross-section being a substantially semi
shape. Inaddition theheatingelementcovercomp
130d, and 130e are substantially the same inconstr
action of other parts as the heating element cover
130a (130b) in the foregoing, and description there
therefore be omitted.

[0103]

[Modification 6]

The radiant cooling and heating apparatus 1b shown
Fig.9isamodificationwherethedirectioninwhi
elementandheatingelementcoversaredisposedis
direction. As shown in Fig. 9(b), the respective h

elementoversl3benclosingheheatingelementl 2
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ininverted-V shape (orzigzag)configurationssuch
mutuallyadjacentheatingelementcoversl3btheo
are notopposedto eachotherand mutualinfluence
heatistherebyavoided, andthe heatexchange effi
beimprovedinregardtothispointaswell. Inad
radiantcoolingandheatingapparatus 1bissubstan
sameinconstructionandactionofotherpartsast
radiantcoolingandheatingapparatuslainthefor
description thereof will therefore be omitted.

[0104]

Inthepresentembodiment theradiantcoolingand
apparatus la includes the reflector 15, but is not
thereto, and for example, the reflector 15 may be e
tomaketheradiantcoolingandheatingapparatusl
heat to both the front side and back side.

[0105]

Inthe presentembodiment, the engaging elementso
engaging portion consist of the projecting piece ha
latching pawland aprojecting pieceinsertingport
a latching pawl retaining portion, but other public
engaging structures may be adopted. Also, the enga
elements may be provided into a separable mechanism

that case, the heating element cover can be disasse
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improve maintenance properties of cleaning and part S

replacement.

[0106]

In the present embodiment, the air conditioning sy stem
Aisconstitutedoyoneoutdoomachine21 ,o0necon vectiveindoor
machine 22, and oneradiantcooling and heating app aratusla,
buthenumberofeachofthemachines/apparatuses isnotimited

to the number shown in the figures.

[0107]

In the present embodiment, the slit 135a is formed in
a shape (substantially wedge shape in cross-section ) that
graduallynarrowsfromthesideofthespacel32be ingitsouter
peripheral side to the direction of an inner periph eral side
ofthe abutting portion 134a, butis notlimited th ereto,and
forexample,itmaybestraightasinmodification ldescribed

above. In addition, the slit may also be formed by

post-processingsuchascuttingafterformingahea tingelement
covercomponentwithoutaslit(whichisthesamea stheheating
element cover component 130a in parts other than th e slit).
[0108]
In the present embodiment, the heating element cov er
component130a, 130b hasanouterdiameterofacro ss-section
beingaslightlyflatsubstantiallysemielliptical shape,but
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isnotlimitedthereto,andforexample,itmaybe
setintovariousshapesasinmodification 3, modif
and modification 5 described above.

[0109]

In the present embodiment, the direction in which
heatingelementl2andtheheatingelementcoversl
Is the horizontal direction, but is not limited the
forexample,itmaybetheverticaldirectionasin
6describedabove,andcanbeappropriatelychanged
directions.

[0110]

In the present embodiment, the heating element 12
meanderingpipeasdescribedabove,butisnotlimi
andforexample jtmaybealadder-shapedheating
apairoftubularbodiesextendingintheup-and-do
and a plurality of tubular heat generating portions
as to flow liquid between the tubular bodies. Also
connecting portion 181 and the connecting portion 1
heatingelementl2areprovidednthepositionsde
but are not limited thereto, and the positions and
thereof can be appropriately set.

[0111]

In the present embodiment, the inclination angle w
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attaching the heating element cover 13 to the suppo
11iA5° butsnotimitedthereto andforexam
tobeinarangeof1°to89°. Further,theinclin

ofthe heatingelementcover13describedaboveis
inarange of 35°to 70°, because, ifinthe same i
anglerange astobedescribedater aradiation
fromthesidetobealowersurfacesideofthehea
coverl13islikelytoheadforafront-sidefloors

the front side of the air conditioning device la.

[0112]

In the present embodiment, the heating element cov

component130a,130bisappliedatitsinnerandou

with knurling and an alumite processing, but is not
thereto,andforexample onetypeoracombination

of types of processing or coating selected from amo
types of coating including heat dissipation coating
infraredrayemissioncoating,andcoatinghavinga
function, an antibacterial function, or a volatile
compound adsorption-decompositionfunctioncanbe a
providevariousfunctionsfortheheatingelementc
suchprocessingdoesnoteliminatebeingappliedon

of the inner and outer surfaces described above.

[0113]
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Ingreaterdetail byapplyingaheatdissipation
theheatingelementcoverisimprovedinheatdissi
ifafarinfraredrayemissioncoatingisappliedt
elementcover thefaninfraredraysemittedtheref
withtheradiantheat,causeindoortemperaturead]
be performed efficiently. Further, by applying a c
having a deodorizing function, an antibacterial fun
avolatileorganiccompoundadsorption-decompositio
to the heating element cover, the maintenance of th
conditioning device is made simpler and comfortable
be realized by these functions.

[0114]

Further theremaybesuchaformthat,oftheout
(outershellportion131a,131b)ofthe heatingele
13,toaregionfacingthesideofthereflectorl5
such as a water-repelling processing or a guide gro
whichdewcondensationwaterislikelytoflowdown
andaprocessingtoenhance aheatdissipation effe
knurlingisappliedtoaregionfacingthesideto
oftheradiantcoolingandheatingapparatusla. |
dewcondensationwater producedonthatheatingele
13ordewcondensationwaterthathasdrippedfrom

elementcover 13located atan upper heightislike

58

coating,
pation,and
otheheating
romtogether
ustmentto
oating
ction, or
nfunction
e air

use can

ersurface
mentcover
,aprocessing
ove with
isapplied,
ctsuchas
bethefront
nthiscase,
mentcover
theheating

ly to flow



down to the side of the reflector 15, andis unlike
forthesidetobethefrontoftheradiantcooling
apparatusla. Inaddition,ameasureagainstdewc
waterbyapplyingahydrophilizationprocessingsuc

to a surface of the region facing the side of the r
15isalsonotexcluded. Ontheotherhand,ifknu

Is applied to the side, of the outer surface of the
element cover 13, to be the front of the radiant co
heating apparatus 1a, the efficiency of heat dissip
a person or space located on the front side is exce

[0115]

In the present embodiment, the abutting portion 13
134b is semicircular as viewed in end elevation, bu
limited thereto, and for example, if the heating el
atriangular or quadrilateralangular pipe, itmay
angular shape so as to be able to sandwich the same

[0116]

Inthepresentembodiment,thepanelbody17isat
to below the front side of the front of the radiant
andheatingapparatusla,butisnotlimitedtheret
may be aforminwhichthe panelbodyisattachedt
frontsideoftheradiantcoolingandheatingappar

apipingportion(notshown)orthelikeisprovide
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portion.

[0117]

In the present embodiment, a refrigerant is used a
flowable heating medium, but the flowable heating m
not limited thereto, and examples thereof include w
water steam coldwater liquidphaserefrigerants
two phase refrigerants, and gas phase refrigerants
hydrochlorofluorocarbon, hydrofluorocarbon, etc., b
flowable heating medium is not limited thereto, and
publicly known flowable heating media may be adopte
addition, when the flowable heating medium is warm
coldwater,handlingiseasierthanwhenitisoil
and there is less environmental burden at disposal.

[0118]

Inthepresentembodiment theradiantcoolingand
apparatuslauses astheflowableheatingmedium,
that is in common with the refrigerant circuit of t
conditioner 2, but the radiant cooling and heating
la and the air conditioner 2 may respectively use e
refrigerants, and the radiant cooling and heating a
la and the air conditioner 2 may respectively use d
flowable heating media.

[0119]
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In the present embodiment, the numerical value of
outerdiameter ofeach horizontal partofthe heati
12 is provided so as to become 105 when the numeric
ofthe innerdiameter ofacircularregion constitu
abuttingportion134aandtheabuttingportion134b
as 100, but it is not limited thereto, and for exam
numerical value ofthe outer diameter ofeach horiz
of the heating element 12 is preferably in a range
112. This is because a gap is produced between the
element 12 and the abutting portions 134a and 134b
numerical value ofthe outer diameter of each horiz
oftheheatingelement12is100orless,andifth
valueisl12omore jtishighlylikelythatthe
cover 13 excessively swells in the short diameter d
tobedeformedsoastoopenatanouterperipheral
theheatingelementcovercomponents130aandl30b
or to deform the heating element 12.

[0120]

In addition, it is indeed possible in the present
embodiment to attach the heating element cover 13 b
heat transfer member such as a heat radiation greas
conventionallydoneevenwhenthenumericalvalueo

diameter of each horizontal partofthe heating ele
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99 or less when the numerical value of the inner di
acircularregionconstitutedbytheabuttingporti
theabuttingportion134bisprovidedas100,butf
described above, itis preferable thatthe inner di
a circular region constituted by the respective abu
portionssthesameasorslightliyargerthanthe
of each horizontal part of the heating element.
[0121]
Inthepresentembodiment,whentheabuttingporti
etc., expands in the direction in which the same sw
connectingportions136(particularly,theconnecti
136 on the side where the projecting piece insertin
140a is formed) is also deformed by warping (refer
P7inFig 5(b)orthedirectionofdeformation),
deformation occurs, for example, about where the ou
portionl31aetc.,andtheconnectingportion136¢
aboutamiddle (referto Fig. 4) ofthe outer perip
outer shell portion 131a etc., in some cases.

[0122]

In the present specification and claims, the term

“radiant” may be replaced by “radiation.”
[0123]

Note thatthe terms and expressions used inthe pr
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specification and claims are merely descriptive, an
restrictive by any means, and not intended to exclu
andexpressionsequivalenttothefeaturesandport
described in the present specification and claims.
amatterofcourse, variousmodificationsare possi
the scope of the technical ideas of the present inv
[Description of Symbols]

[0124]
A: air conditioning system, F: installation surface
lalbradiantoolingandheatingapparatus,11:
110:supportportion,12,12bheatingelement,13,
elementcover,130a,130b,130¢,130d,130e,130f,
element cover component, 131a,131b, 131c, 131d, 13
shellportion, 132:space, 133a,133b,133g:joinin

134a, 134b, 134f, 134q: abutting portion, 135a, 13
135f: slit, 136: connecting portion, 138a, 138b: pr
piece,139a,139b:latchingpawl,140a,140b:proje
insertingportion,141a,141b:latchingpawlretain
15:reflector,151:reflectingsurface, 152:guide
waterreceivingportion, 17:panelbody,181,182:
portion, 191: guide piece, 192: guide groove,
2:airconditioner,21:outdoormachine,211:compr

outdoorsideheatexchanger213expansiornvalve,
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switching valve, 22: convective indoor machine, 221
side heat exchanger, 23: refrigerant piping,
9:heatingelementcover,90:flowpipe,91a,91b:
92a,92b:abuttingportion,93a,93b:projectingpi

94a, 94b: recess portion
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[TITLE OF DOCUMENT] WHAT IS CLAIMED IS:

[Claim 1]

A heating element cover component comprising:

ahollowoutershellportionofarequiredlength,
required rigidity and thermal conductivity;

asubstantiallyhalf-pipeshapedabuttingportion
with a required thickness at a required site of the
of the outer shell portion in parallel with a longi
direction of the outer shell portion, having flexib
thermalconductivity, andwithaslitpenetratingi
direction formed over the entire length in parallel
longitudinal direction;

a connecting portion having flexibility and therma
conductivity,connectingopposededgesoftheabutt
parallel to the longitudinal direction with the out
portion; and

anengagingportionconstitutedbyengagingelemen
aredisposedatine-symmetricalpositionsusinga
straight line located at a widthwise middle of the
portion as an axis of symmetry to form a pair struc
be engageable with each other.

[Claim 2]

The heating element cover component accordingto ¢
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1,whereintheslitisformedinashapethatgradu
from a side of a hollow region in the outer shell b
direction of an outer surface of the abutting porti

[Claim 3]

The heating element cover component accordingto ¢
1,whereinthe outer shellportion, the abutting po
connectingportionandheengagingportiorarema
omadeofanaluminumalloy andanalumiteproces
to an outer surface of the outer shell portion, the
portion,the connectingportion,andtheengagingp
an inner surface of the outer shell portion.

[Claim 4]

The heating element cover component accordingto ¢
1,whereinone ofthe engaging elementsisaprojec
thatprojectsinadirectionoppositetotheouter
andisformedwithalatchingpawl,andtheothero
elementsis a projecting piece inserting portion th
toasizecapableofreceivingtheprojectingpiece
of latching the latching pawl.

[Claim 5]

A heating element cover having a structure of a pa
heatingelementcovercomponentseachincludingah

shell portion of arequired length, having required
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and thermal conductivity, a substantially half-pipe shaped

abuttingportionformedwitharequiredthicknessa tarequired
siteoftheoutsideoftheoutershellportioninp arallelwith

a longitudinal direction of the outer shell portion , having
flexibility and thermal conductivity, and with a sl it
penetrating in a thickness direction formed over th e entire
lengthinparallelwiththelongitudinaldirection, aconnecting

portion having flexibility and thermal conductivity

connecting opposed edges of the abutting portion pa rallelto

the longitudinal direction with the outer shell por tion, and
anengagingportionconstituted by engagingelement sthatare
disposed at line-symmetrical positions using a long itudinal
straight line located at a widthwise middle of the abutting
portion as an axis of symmetry to form a pair struc tured to
be engageable witheach other, of whichthe engagin gelements
mutuallypairedareengagedwitheachotherinama nnerjoining
theabuttingportionstogetherwiththeengagingel ementsmade

face to face with each other.
[Claim 6]
A radiant cooling and heating apparatus comprising
a support frame;
aheatingelementwhichisdisposednanin-betwe enregion

sandwiched by the support frame or surrounded by th e support
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frame jnsideofwhichaflowableheatingmediumca
and which consists of a plurality of tubular parts
thereacross at an interval; and

a heating element cover having a structure of apa
heating element cover components installed for each
tubulamartsottheheatingelement.andeachincl
outer shell portion of a required length, having re
rigidity and thermal conductivity, a substantially
shaped abutting portion formed with a required thic
arequired site of the outside of the outer shell p
parallewitrdongitudinadirectionotheouter
having flexibility and thermal conductivity, and wi
penetrating in a thickness direction formed over th

lengthinparallelwiththelongitudinaldirection,

portion having flexibility and thermal conductivity

connecting opposed edges of the abutting portion pa
the longitudinal direction with the outer shell por
anengagingportionconstitutedby engagingelement
disposed at line-symmetrical positions using a long
straight line located at a widthwise middle of the
portion as an axis of symmetry to form a pair struc
be engageable with each other, of which the abuttin

aremademutuallyfacetofacewitheachothertos
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tubular part of the heating element therebetween, a
engagingelementsmutually pairedareengagedwith
withthe engaging elements made facetoface withe

[Claim 7]

An air conditioning system comprising:

a radiant cooling and heating apparatus including
support frame, a heating element which is disposed
in-betweenregionsandwichedbythesupportframeo
bythesupportframe,insideofwhichaflowablehe
canflowthrough,andwhichconsistsofaplurality
partslaidthereacrossataninterval,aheatingel
havingastructureofapairofheatingelementcov
installedforeachofthetubularpartsoftheheat
and eachincludingahollow outer shell portion of
length, having required rigidity and thermal conduc
substantially half-pipe shaped abutting portion for
arequiredthickness atarequired site of the outs
outershellportioninparallelwithalongitudinal
of the outer shell portion, having flexibility and
conductivity, and with a slit penetrating in a thic

direction formed over the entire length in parallel

longitudinal direction, a connecting portion having

flexibilityandthermalconductivity,connectingop
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oftheabuttingportionparalleltothelongitudina
withtheoutershelportion andanengagingporti
by engaging elements that are disposed at line-symm
positions using a longitudinal straight line locate
widthwisemiddleoftheabuttingportionasanaxis
to form a pair structured to be engageable with eac
ofwhichthe abutting portions are made mutually fa
with each other to sandwich each tubular part of th
elementherebetween,andtheengagingelementsmut
are engaged with each other with the engaging eleme
face to face with each other; and

an air conditioner to be operated in combination w
the radiant cooling and heating apparatus, includin
refrigerantcircuitinwhichacompressor,anexpan
a flow path switching valve, an indoor side heat ex
and anoutdoor side heatexchanger are connected by
circulatearefrigeranttoperformarefrigeration
radiant cooling and heating apparatus being incorpo
saidrefrigerantcircuit,andsupplyingairthatha
heat exchange with the refrigerant by the indoor si

exchanger to an indoor space by a fan.
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