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(57) Abstract: Double-walled crockery comprising a first wall (610) to be heated or cooled, and a second wall (620), wherein between 
the first wall and the second wall is located a space (630) in which a pouch (640) filled with a phase-change material is accommodated, 
wherein the pouch is arranged against the first wall of the crockery and wherein a thermally insulating layer is present between the 
pouch and the second wall of the crockery.



1 

Double-walled crockery provided with a pouch filled with phase-change material 

Field of the invention 

The present invention relates to double-walled crockery with a wall to be heated or cooled, and in 

5 particular to double-walled crockery provided with a pouch filled with phase-change material.  

Background 

The use of phase-change material as heat storage material in crockery, wherein the phase-change 

material is able to absorb heat in a relatively short time and to relinquish this heat again over a 

10 longer period of time, is known. An example of such an application is the use of phase-change 

material in a plate on which hot food is served. By making use of phase-change material the plate 

will cool less quickly and the food will remain warm for longer. A cavity filled with phase-change 

material is typically provided in the plate.  

15 Typical phase-change materials used for this and similar applications in crockery are solid at room 

temperature and transpose to a liquid phase at higher temperatures at which they absorb heat.  

When the phase-change material is in the liquid phase, there is the danger that particles of the 

phase-change material can escape through the micropores of the crockery. In the liquid phase the 

phase-change material can moreover move freely in the cavity under the influence of movements 

20 of the crockery, whereby the release of heat to a wall of the crockery to be heated will decrease and 

whereby an irregular and/or varying distribution of weight of phase-change material will occur in 

the crockery.  

Summary of the invention 

25 It would be advantageous if there was provided a phase-change material as a heat storage material 

in crockery that obtained a better exchange of heat between a wall of the crockery to be heated or 

cooled and the phase-change material when compared to known applications of phase-change 

material as heat storage material in crockery.  

30 A first aspect of the invention relates to double-walled crockery comprising a first wall to be 

heated or cooled, and a second wall, wherein between the first wall and the second wall is located a 

space in which a pouch filled with a phase-change material is accommodated. The pouch is 

arranged against the first wall of the crockery and a thermally insulating layer is present between 

the pouch and the second wall of the crockery.  

35 

By providing the phase-change material in a filled pouch the freedom of movement of the phase

change material in the crockery is limited by the pouch. Because the pouch is arranged against the
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change material in the emkcry is limited by the pouch, cause the pouh is ranged against the 

first wal of the crockery, a better heachang between the pmch aud the first wall u be head 

or cooled is obtained wbm cored toknwn ppiciosof phas-change materialin crockery 

wherein a thermal insulating layr, for instance an air layer, is present between the phasehiange 

5 material and te first wall t b heated or ctokd The poucl is arnged against the first wa of the 

crockery, while aennally insudatng layer is present between the pouch and the second wall of 

the crckry. Thisthemally insuating layerensures da the amnt of heat leaving the vmrkety 

via a path other than via the first wall is limitd,This has the advantage thatan efficientanmd 

targeted het exchangecCan take place btween the phase-change mtvrial and the firt wdl of the 

10 crockery and that thsecond wall of the crckey doesnot heatup, or only does so to limited 

extent, 

In a preferred embodimem the poch is lastic and flexible to an extentsuch that the pouch can 

alsosttch when the phaschange mateiaexpad& during tnsition from the e phase to the 

15 other,and such that the pouch becomes taut again when thephas-change material contacts during 

a rvers phae transitm.The flxbiity ofth pouch furthernsutes that i can be arranged 

ftThingly aginst walls of differentshapes to be heated or cooled withoutair spaces forming 

between the pouch and the wall.  

20 In a possible embodiment a first wall pan of the poch armnged gaint thefint wall is optionally 

lastik while a second wall part of the pouch facing towad the second wali is elaically flexible.  

In anotherpossible embodiment this second wall part of the pouch facing toward the cmd wal 

of the crockery isnot elastic, but has a surface area sut that an expansion of the hasechange 

materials possible, 

25 

Inan embodiment thedouble-walled creckry is for instance a plate and the above sated measurts 

eVnsur that th firt wall oftheplate on which food is located is kept warm or head by means of 

the pouch and hat theecond wallfrinstance the bottom wall of the plate remains cl Wso that it 

is posibli to take hold ofthe plate by the bottomwall without the dnget of bun injuries.  

30 Ahough the example of a plate is given her,th described measures can be applied to diverse 

types of crocketry with a least Oe wall fr heating or cooling.Eamples thereof t a. ovn dishes, 

cups, desseerplatesnphmwis.d et cmpes, piaza plates Spoons andso on, 

in a preferred tmximent of the doube-waled mrockrythe pouch is filled with phase-hdnge 

3$ material not accmmodated in capsules.



WO 2018/000055 PCT/BE2017/000032 

3 

The use of phase-change materialaccommodated in micro- or macro-capsulesi a known. A higher 

heat capacity can however be obtained by making useof phasechangematerial not accommodated 

in capsules whencompared to the same amount of material accommodated in capsules. This is 

because air is often present between the mieo» or macrocapsuesand this resus in a thermally 

5 insulating effect.Phasechange material not accommodated in capsules can moreover beplaced in 

simple and efficient manner in a pouch of appropriate fomt, whereby a moefficientcontact 

sutfce canbe obtained for heat exchange between the phase-change material in thepouch and the 

wall of thecr ckery to be heated, when compared to crckery provided wth phase-change material 

acconmmodatedin capsules 

.i0 

In an exemplary embodiment of the double-walled crockery the thermally insulating layer is an air 

layer. Air is a good thermal insulatorand the insulating air layer will ensure that the amount of heat 

leaving the crockery via a path otherthan via the first wall to be heated is limited, This has the 

advantage that an efficient and targeted heat exchange can take ple betweenthe phase-change 

15 material and the first wall of the rockery and that the second wall of the crockery does not heat up 

in undesirable manner.  

The pouch can be held in different ways in the position arranged against the first wal'lIhe 

advantage ofholding the pouch in position is that movements of the crockery will have 

20 substantially no effect on the pouch and the position thereof against the first wallAn efficient and 

targeted heat exchange between the pouch and the first wall of thecrockery is thus possible inall 

conditions. In an exemplary embodiment of the double-alled crokery the pouch is glued against 

the first wall of the crockery Glueing the pouch against the first wall of the crokery results in a 

glue layer between the pouch and thefirst wall. The resulting glue layer typicallyhas a thermauly 

25 insulating efect, though atypically insulates considerably lessthan air, and this glue layer can be 

relatively thin, The glue layer will therefore typically only havea delaying effect on the eat 

exchange between the pouch and the first wall of thecrockery. Whilean insulating air layer 

between the pouch and the first wall of theemckery would seriously interfere with this heat 

exchange, 

30 

In an exemplary embodiment of the double-walled crockery thehenmially inuating layer 

comprises aneastic pressing material configured to press thepouchagainst thefirstwall ofthe 

crockery. As described above, the thermally insulating layer between the pouch and the second 

wall of the crockery aasin the first place an insulating function which contributes toward a 

35 targeted and efficient heat exchange between the pouch and thefirst wall of the crockery, The 

elastic pressing material in the thermallyinsatinglayer moreover ensures that the pouch is held
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in position against the first wall of the crockery. The elastic pressing material can thus be an 

alternative to glueing the pouch against the first wall. Both measures can however also be 

combined with each other. In addition, other attaching and clamping techniques are also possible 

which ensure that the pouch is attached or pressed against the first wall of the crockery.  

5 

The elastic pressing material preferably has a heat conduction coefficient of less than 0.9 W/(m.K), 

and preferably of less than 0.5 W/(m.K). Examples of elastic pressing materials which can be used 

are wood, cork, polyethylene etc. It will however be apparent to the skilled person that other 

common elastic materials can also be used for the above described measure. The elastic pressing 

10 material preferably has a heat conduction coefficient which is lower than the heat conduction 

coefficient of the material of which the crockery consists, such as for instance chinaware, 

earthenware, metal or glass. The elastic pressing material is for instance a foam. The foam 

preferably has a heat conduction coefficient of less than 0.5 W/(m.K), more preferably of less than 

0.3 W/(m.K) and most preferably of less than 1.5 W/(m.K). Foam is light and the use of foam as 

15 elastic pressing material will have a negligible effect on the overall weight of the crockery.  

In a preferred embodiment of the double-walled crockery a high vacuum prevails in the filled 

pouch, wherein a pressure of between I x 101 and 1 X 107 Pa prevails in the pouch.  

20 Because a high vacuum prevails in the pouch, insulating air is prevented from being able to lodge 

between the phase-change material and the walls of the pouch, or between different parts of the 

phase-change material. The phase-change material in the vacuum pouch is moreover protected 

from possible contaminants, possible degradation of the phase-change material, and igniting of the 

phase-change material is prevented by the high vacuum in the pouch.  

25 

In an exemplary embodiment of the double-walled crockery the pouch is arranged against the first 

wall of the crockery such that the layer of phase-change material has a thickness, as seen in a 

direction transversely of the first wall of the crockery, of between 2 mm and 10 mm. The space 

between the first wall and the second wall of the crockery is often limited. It is therefore 

30 advantageous, with the smallest possible quantity of phase-change material, to obtain the most 

efficient possible heat exchange which meets the needs of a specific type of crockery. A layer of a 

suitable thickness can be selected depending on the type of crockery and on the desired heating or 

cooling of the first wall 

35 In a preferred embodiment of the double-walled crockery the pouch filled with phase-change 

material releases per square centimetre of surface area a heat energy of between 50 joule and 200
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joule, preferably of between I00 jouleandISO joule, 

In an exemplary embodiment ofthe doubl-walled rockery the first wall of the crockery is 

substantially flat and the pouch isarranged against a central part of thefirst wallsuch thata border 

5 part of the first walt is lel clear. When thecrockery is for instance plate with asubstantiallyfat, 

circular first wall, it is advantageous to arrange the pouch against the central part of the first wa 

since morewfood willcome tolise in the central part of the plate than at the borderpanoftheplate.  

By leaving a border part of the first wallclear the pouch has the opportunity to stretchalong the 

first wall from the central p to the border pa when the phaseehangematerial in the pouch 

10 meh.&This avoids pressure being built up in the space between the frst wall and the second wall of 

the plate, It is moreover more advantageous for the heat exchange with the first wall that the pouch 

stretches along the first wal instead of away fiom thefirst wall, 

In another exemplary embodiment of the doubwaledc ker thefirtWailofthecrockery is 

15 bowl-shaped and the poach comprises a part formed in bowl shape which is configured to be 

arranged against the first bowl-shaped walt Because the ponch has a part formed in bowl shape, 

the pouch can be arranged in efficient mamer against the first wall of th crockery, In the case of a 

cofee or tea cup the pouch with thepart formed in bowl shape can for instance be arranged in 

advantageous mannersimuanouyagainst a bottom pat ofthe first wall and against astaading 

20 side part of the first wal It will beapparent to the skilled person that the same principle can be 

applied for any randomshape ofthe first wall, wherein the pouch can haveawall patt with a 

corresponding shape in order to guarantee good contact between the pouch and the first wall, 

in a preferred embodiment the contact surface between theirst wall and the pouch is larger than a 

25 third of the total outersurface of the pouch. This guarantees that the most eficient possible heat 

exchange can take place between the pouch and the first wall,and theamount of heat released by 

the pouch in directions other than in the direction of the first wallis limited.  

Inan exemplary embodiment of the doublewa~led crokery thefirst wal isa wall to be heated and 

30 the phase-change material has a melting temperature of between 40C and 65C, preferably 

between 50Cand 60°C. Phase-change material with such a meing tpennmarei s highly stable 

for use in crckery intended for hot foods The foods will thus be kept at temperature without being 

cooked or fied any further Typical phase-change materials used are paraffin, salt hydrates and/or 

eatectic materials.  

3i 

inan aernative exemplary embodiment of thedoble-walledcrockery the first wallis a wail to be
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heated and the phase-change materal has a melting temperature of between 650C and 95C, 

preferably of between 70C and 80°CPhase-change material with such a eating temperat is 

highly t tble for use in mckeryitnded for hot bevergeM such as coffe, tea, drinking 

chocolate and so on, 

I notherexemplary erbixment ofthe double-walled arokery the-first wal is a wall to be 

cooledand the phase-ehnge material has amehing peratu of bewen 0C nd 14C, 

preferaly between 4C and 8C. Phse-change material with such axmeking temperatures highly 

suitable for usein crockery intakded for cold diaess hs icecremi=s, or for old beveages 

10 

In a prferred embodiment of the duble-wallederxkery thepouch compries a first and a svond 

film, whrein the phase4hAngematrdal is situated betwen the frst and ewood films, The Ims of 

the poch can comprise different materialsjust as long as the puch has Oeneesy flexibility 

and/or dimensions and the fims can keep the phaschange material enclosedThe freedom of 

15 movement of thephase-Change Mater in the croekeMy isthus limited by the pouch At least one 

of the first and second filmis prefably eastically flexible to an extent such that the pouch can 

also starch when the phase<hange material expands at th transition -fm the solid phase to the 

iquid phase, and such that the pouch becomes taut again when the phasechangemateialcotfacts 

during a reverse phase chang. In another poissible embodiment the secondfltm of the pouch fwing 

20 toward the second wall of the crockery is not elastic, but has a surface ara isuch that an expansion 

of the phase~hange material is possible ft wi be apparent to the kedpersnthatdiffrent 

materials met the abovestated rquirntsandthat the films can for instancbI. made of 

different types ofplastic and/or metal such asaluninnium.Films norover have the advantage that 

they can bt laminad in advantagous manter, whereby different material properties can be 

25 combined in one fl. A pouac can for instance thus be formed in advantageous maner which 

consist ofa welding layer, for instae of poypropytenlaminatedwith an auminiuntu foil. The 

alminiunfbil ensrs that the poh is substntiatly impemeable tomoecds 

Ina preferred embodiment of the doibe-walled crockey the first fim andsecod f f the 

30 pouch arc at least 40 pm thick, prferably between 50 pxand 1$0 pm thick, Films of such 

thickness ensure that the pouch prvvides ahigh degree of protection andstrength, whkle the pouch 

remains flexible.  

Ina furtherpreferred embodiment of hedo ewled ocryth fiT fl a scondIlm of 
35 thepoch comprise a welding layer and a barrier layer, wherein the welding layer of thefirst fdm 

ismwelded to the welding layer of the second flm, The brrkrlayer igs eckted such that it does not
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allow passage of molecules of the phase-change material, particularly at higher temperatures at 

which the phase-change material becomes liquid. The welding layer is selected such that it is 

weldable in simple manner, whereby the first film and second film can be welded to each other at a 

peripheral part of the first and second film. The welding layer preferably comprises polypropylene 

5 and the barrier layer comprises polyamide. The first film and/or the second film preferably 

comprises a layer manufactured from aluminium. A film can for instance thus be obtained in 

advantageous manner which consists of a welding layer, for instance of polypropylene, laminated 

with an aluminium foil as barrier layer. The aluminium foil ensures that the pouch is substantially 

impermeable to molecules.  

10 

The crockery is preferably manufactured from ceramic material, for instance chinaware, 

earthenware, glass and so on. In an embodiment the double-walled crockery comprises a first part 

of ceramic material and a second part of ceramic material, wherein the first part comprises the first 

wall and the second part comprises the second wall. The first part is attached against the second 

15 part in order to form the double-walled crockery. The first and second parts can for instance be any 

of the following: an upper part of a plate and a lower part of a plate; an inner part of a cup and an 

outer part of a cup; an upper part of a spoon and a lower part of a spoon, and so on. In other 

embodiments the first and second walls form part of one integrally formed double-walled article.  

20 In an advantageous embodiment the crockery comprises at least two parts of ceramic material 

which are attached to each other in sealed manner, for instance by an attaching means, in order to 

bound said space in which the pouch is accommodated.  

Brief description of the figures 

25 The above stated and other advantageous properties and objectives of the invention will become 

more apparent, and the invention better understood, on the basis of the following detailed 

description when read in combination with the accompanying drawings, in which: 

Figure IA shows a cross-section of an exemplary embodiment of an article of crockery, in 

30 particular a plate, provided with a pouch filled with phase-change material according to the 

invention; 

Figure IB shows a simplified cross-section of an exemplary embodiment of an article of crockery, 

in particular a plate, provided with a pouch filled with phase-change material according to the 

invention; 

35 Figure 2 shows a simplified cross-section of an alternative exemplary embodiment of an article of 

crockery provided with a pouch filled with phase-change material according to the invention;
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Figur 3 shows a smplifiedcrossction of n ahemative extplary embodimt of a article of 

Crockery provided with a pmoch filed with phasechane material according to theinvention; 

Figure 4 shows a simplified cros-eionof alternative exemplary embodiment of an article of 

crowkry provided with a pouh filled with phase-changemateriaaccordintotheinvetkin, 

$ wherein the first wall of the crockery is ubstantiyflatand the pouchis arranged against a 

central pawt of the first wallh 

Figure 5 shows a ros s-ecion of analtcrniative exempary embodiment of an aick ofecrockery 

providedwthapofledwith change material according to the invention, wherei ithe 

first wall of the crkeryi bowkapedand the pouch comprisesa prt ffmed in bowlshape 

10 which is configurd to be arranged against the rst bowlshaped wall; and 

Figure 6And 6 show sipiillidrossecos of embodimens of dub-walled crockery, 

wherein the Qrockery comprises a first pan and second part of cermicmaterial, 

15 A first exodim t of an article fdube-waledrokeryprided with a pouch filled with 

phas-chage material is illusated in Figure IA. This is a dmbl-waied article of cockery 100, 

more specifically a plate 100, comprisng a first wall I10 to be heated or cooled and a second wall 

12), wherin between first Wall110 and sew nd wal 120 space 130 is present in which a pouch 

140illed with a phase.hange material 145 is accommodated, Pouch 14 is an ged against first 

20 wall I10 of the crckery and a therally insulatinglayer 150 is prsnt between poch 140 and 

second wal 120 of the crockery, Figure IB shows a simlifiedviw of the article oftcrckery100 

of Figure A, and Figure IB shows in partitdar the part of crokery I(K indicated with the broken 

ine borderK in Figure 1A Figure IB shows the same elements Figure IA, but ow without 

these eing linked to a specify type of crockeryIt will he appear tto thesAd person that the 

25 elemnts and measure how in Figure B can be appied in differenttypes and shapesf 

crockery, such as oven dishes, udes ptes soup bowls,desertcop, pi phi" s 

spons andso on. In ordr to keep the fiures as clear as tpssible measureswhichare universally 

applicable in divers types of ockery will be ithistnted on the bais ofguiressiitar to Figure 

I. When determied measures apply only to specific types of crekry, this will bestated in the 

30 tet.  

Figurws A and IB show a first wal 110 and secondwa 120 o theCarceofrckery X0, 

wherein walls 110, 120 are substantially parallel to each otherdt wil however be apparen to the 

skilledpcrson that the principle of the invention canlikewise be apphed when walkI 10, 124) ar 

35 oriented in other manner rehitiv ctoeacb other. Walls 110, 120 =-i show fr the ak of siplicity 

as flat walls. The skiedperon wil however appreciate that he principles of the invention can



WO 2018/000055 PCT/BE2017/000032 

likewise beapplied when walls 110,120 have a different shape.  

The phase-change material 145 used in pouch 140 can be any known phas-change material and, 

depndingon the type of crockery, a specific phase-change material may be preferred toanother 

5 phase-change material. A phase-change material may thus be selected for instance on the basis of 

the metingpointthereof, since a higher or lower melting point can be advantageous for optimal 

heating or coming of liquids or foods, Organic phase-change materials based on paraffins are 

particulaly suitable for use in a. pouch 140 filed with phase-change material 145 for use in double

walled rockery.  

10 

Byproviding phase-change material 145 in a pouch 140 the freedom of movementof phase-change 

material 145 in crockery 100 is limited by the pouch, Pouch 140 is, bodied for instance in an 

elastically flexible material such that pouch 140 can also stretch when phase-change material 145 

expands during transitionfrn ithe one phase to the other, and suchthat pouch 140 becomes taut 

15 again when phasechange material 145 contracts during a reverse phase transitian Because pouch 

140 is arranged against first wal I 110, a better heat exchange is obtained between poach 140and.  

the wall 10 to be eated or cooled when compared to known applications of phase-change 

material in crockery wherein an insulating layer, such as for instance an air layer, is present 

between the phase-change materialand the wall to be heated or cooled, Pouch 140 can moreover 

20 positioned inadvantageous manner against the firatwall of thecrockery, whereby avery 

targeted heat exchange can take place. in addition, a thermally insulating layer 150 issituated 

between ponch 140 andsecond wall 120 ofthe rockeryThis thermally insulating layer 150 

ensures that the amount ofheat leaving the crockery via a path other than via fist wall 110 is 

limitedlThis hastihe advantage that anefficientand targeted heat exchange can take place between 

2$ the phase-change material and thefirst wall of thecrockery and that second wall 120 of the 

crockery doesnotheat up unnecessarily, or only does so to limited.extent. A fist wall partofthe 

pouch aranged against first wall10 canbe opdonally elastic, white a second wall part of poach 

140facing toward second wall 140 is pmferably elastic and flexible another possible 

embodiment this second wall part of pouch 140 facing toward second wal1120 of thecrckery is 

30 not elastic, but has a surface area such that an expansion of phase-change material 145 is possible.  

Thermanlyinsulating layer 150 is shown in Figures IAand IB as a layersituated againstsecond 

wall 120. Thermally insulating layer 150 can however also be situated closer to or against pouch 

140, In an embodiment thewhole space 130 between pouch 140 and second wall 120 is filed with 

a thermallyinsulatingmaterial, for instance air, This material, for instance air, then forma the 

35 thennally insulating layer inthe shown embodiment of Figure IA the double-walled crockery is 

for instance a plate 100, and the above stated measures ensure that first wall 110 of the plate,
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wherein the food is on the upper side of fist wall I10,is keptwarm or heated by means of pouch 

140 located against the underside offirstwall10, while the second wall, for hstancethe bottom 

wall of the plate, remains cool so that it is possible to takehold of the plate by the bottom wall 

without the danger of burn injuries.  

5 Ina prefrred embodiment ofthe double-walled rockery the pouch 140 is filed wth phase

change material 145 notaccommodated in capsules, whereby a more efficient contact surface can 

be obtained for heat exchange between phase-change material 145 in poch 140 and the wall I10 

of the crockery to heated, when compared toerockery provided with phasechange material 

accommodated in capsules, 

10 

In a preferred embodimentof the double-walled crockery a high vacuum prevailsinpoch 140 

filed with phase-changematerial145, A pressure of between Ix 10WandI X 10"Pa then prevails 

in pouch 140, Because high vacuum prevails in pouch 140, insulating air is prevented from being 

able to lodge between phase-change material 145 and the walls of pouch 140, or between different 

15 parts of phaschange material 145. Phase-change material 145 in vacuum pouch 140 is moreover 

protected fromtm possible contaminants, possible degradation of the phase-change material, and 

igniting ofphase-change material 145 is prevented by the high vacuum in the pouch 

In an exemplary embodiment of the double-waled crockery the pouch 140 is arranged against first 

20 wall 110 of the crockerysuch that the layer of phase-change material 145 has a thickness, as seen 

ina direction tansversely of first wal 110 ofrockery100, of between 2 mm and 10 nm. The 

space 130 between first wall 110andsecond wall 120 ofthe crockery isoften limited, It is 

therefore advantageous, with the smallest possible quantity of phase-change material, to obtain the 

most efficient possible heat exchange which meets the requirementsof a specific type of crckery 

25 A layer of a suitable thickness canbeselected depending on the type ofrckery and on the 

desired heating or cooing of first wall110, 

Ina preferred embodiment of the double-walled crockery the poch 140 filled with phase-change 

material 145 releasesper squarecentetre ofsure area heat energy of between350 joule and 

30 200 joule, prefeably of between 100 joule iand 180 joule, 

Ina preferredembodimet thcontact surface between first wall 110 and pouch 140 is largerthan 

a third of the total outer surface of pouch 140The contact surface between thefi stwall and the 

pouchistypicallylargerthan04Atimesthetotaloutersurceofpouch140andfor instanceabout 

35 half the total outer surfaceThis guanmees that the most efficient possible heat exchange can take 

place betweenpouch 140and first wall 110, and the amount of heat released by pouch 140 in
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directions other than in the direction of first wal 110 is limited'he contact surface between first 

wall 110 and pouch 140can be fvoublyinfhuencedbyproviding a pouch 140 fild withphase

change material 145 ofsuitable thicknessand/orby advantageous shaping of a pan of pouch 140.  

5 Figure 2 shows an xmp yembodmentof the doble-waedrockerywherein pouch 240is 

glued against first wall 210 of thecrockeryPouch 240 can be held in different alternative ways in 

the position arranged against fist wal1210. The advantage of holding poach 240 in positions that 

movements of the crockery will have substantiallyno influence on pouch 240 and the position 

thereof against fst wall 210. Aneficientandtargeted heat exchange between pouch 240 and first 

10 wall 210 ofthe rockery is thus possible in all conditionsCGlueing pouch 240 against the first wa 

of the rockery results in a glue layer 241 between pouch 240 and first wall 210, The resultig glue 

layer 241 typically has a thermally insulating e'eet, though it typically inalatesconsiderablyless 

than air. and this glue layer 241 can be relatively thin, 

15 In the embodiment of Figu 2 thermally insulating layer 250.is an air layerpresent in space 230 

between pouch 240 and first wall 210 of the crckery. As indicated abov, air is a good thermal 

insulator and thermally insulating air layer 150 will ensure that the amount of heat leaving the 

crokery via a path other than via the first wall 210 to be ated is limited.Thishas the advantage 

that an effiient and targetedheat exchange can take place between phasechange material 245 and 

20 first wall210 ofthe crockery and that second wall 220 of th crockery does not heat up in 

undesirable manner 

Figure.3shows insimplified manner a preferred embodiment ofthe double-walledrockery 

wherein themally insulating layer 350 comprises an elas pressingmaterial 350 configut to 

25 press pouch 340 against firstwall 310 of the crockery, As described above, thenally insulating 

layer 350 between pouch 340 and second wall 320 ofthe crockery has in the first place an 

insulating function whichcontributes toward a targeted and eficint heat exchange between pouch 

340 and first wall 310 of th crockery.Theelastic. pressingmaterial 350 in thermallyinulating 

layer 350 moreover ensures that poach 340 is held in position against fh wal 310 of the 

30 crockery. Elastic pressing material350can thus be an aernative togluingpouch 340againstthe 

first wall asshown in Figure2. Both measures can however also be combined with each other m.  

advantageous manner.lastic pressing material 350 preferably has a heat conduction coeffient of 

less than0,W/(mK) and more preferably of les than 0,5 W/(t).Examples of elastic pressing 

materials 350 which can be used are wood, cork, polyethylene etc. It will however be apparent to 

35 the skilled person that other common elastic material can also be used for the above described 

measure, The elastic pressing material preferably has a heat conductioncoefficient which is lower
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than the heat conduction efficient ofthe materialof which the crockery is such as ir 

instance chinawareearthenwaremetal or glass.FElastic pressing material 350 c alsoea foam.  

The foamused preferaly has a heat comuction coefficient of less than 0.5 W(mX)more 

preferably of less than 03 W/(mK) and most preferably of less than 15 W/(m.Foam is ght 

5 and the use of foam as elastic pressing material 350 will have a negligible effect on the overall 

weight of the crocey, It is hereby possible to avoid the crockery becoming tooheavywhereby it 

would no longer be easy to handle.Typicalfoams which can be usedas elastic pessing material 

350are for instance PU foam, EVA famn or polystyrene foam, 

10 Figure 4 shows an embodiment of the double-walled crockery wherein first wall 410 of the 

crockery is substantially flatand pouch 440 is arrangedagainstacentral pa 411 offirstwall 410 

such that a border part 412 of first wall 410 is lea clear For thesake of clarity the reference 

nmerals 411, 412 in Figure 4 are placed at the upper side of first wall 410,although it will be 

apparent that pouch 440, central part 41 against which pouch 440 is arranged and thefree border 

15 part 412 aresituated against the underside of fast wall 410. When the article of crockery is for 

instance plate wth a substantially flat, circular first wall410, it is advantageous to arrange pouch 

440 against central pan 411 of firt wall 410 since more food will com to lie in th central part of 

the plate than at the border part of the plate, and i is therefore more useful to have the heat 

exchange take place at the centre of first wall 410, By leaving a border part 412of first wall410 

20 clear the pouch 440 has the opportunity tostretch along first wall 410 from central part 4to 

border part 412 when phase-change material 440 in thepouch melts.This avoidspressurebeing 

built up in space 430 between the first wall and the second wallof the plate. It is moreover more 

advantageous or the heat exchange with first wal410 that pouch 440 stretchesaklong first wall 

410 instead of away from firstwall410, 

25 

In an exemplary embodiment ofthe double-walled crockery the firstwall isa wa lto be eatedand 

he phase-changematerial hasa melting temperature of between 40*C and 65C, preferably 

between SOCand 60C. Phase-change material withsuch a melting tempeature is highly suitable 

for use in crockery intended for hot foodsThe foods will thusr b ken at temperaturewithout being 

30 cooked or fried any father For other types of crockery wherein higher temperatures are desirbie, 

such as for instance oven dishes, phasehangematerials cane used with a melting point lying 

between20*C and 250°C It will beapparent to the skilled person that the principles and 

measures according to embodiments of the invention can he applied for different types of phase

change material,wherein themeting eperature oftherespective phase-change materials can 

35 vary from 40C to 3000 C
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Figure 5 illustrates an em&diment of the double-walled crockery wherein first wall 510 of the 

crockery ishowshaped 531andwherein pouch 540 comprises a pan formed inh owl shape which 

is configured to he arranged against first bowl-shaped wall 510, 513. Because pouch 540has apan 

fnned inowl shape, pouch540 can beamnged in efficientmaner againstjfirst wall 510, 513 of 

5 the crockery, In the case of a coffee or tea cup the pouch 540 with the part fanned in bowl shape 

canfor instance he arranged in advantageous manner simultaneously against a bottom part 513 of 

first wll 510 and against a standingside part 514 of the firstwallIt will be apparent to the skilled 

person that the same principlecan be applied for any random shape of first wall 510, wherein 

pouch 540 can have a wall panwith a corresponding shape in order to guarantee good contact 

1t) between poach $40 and first wall 10.  

In a preferredembodiment the contactsurfebetween first wall 510 and pouch 540 is larger than 

a third of the total outer surface of pouch 540The contact surface between firstwall 510 and 

pouch 40 canhe orably influenced by providing a pouch540 filled withphase.-hange 

15 material 545 of suitable thickness and/or advantageously shaping a part of pouch 540, 

b an exemplary embodiment of the doubie-walled crockery the first wall.510 is a wall to be heated 

and phase-changematerial $45 has a mdlting temperatureof between 65°C and 95%preferablyof 

between 70°*Cand80°C. Phase-change material 545 with such a meling temperature ishighly 

20 suitable for use in crcCkty intended for hot beverages such as coffee, tea, drinking chocolate and 

so on 

In an aternative exemplary embodiment of the double-walled crockery the first wall $10 is a wal 

to be cooledand phasecbange material 45 has painting temperature of between Ot and 14°C, 

25 preferably between 4`C andgCT Phase-change material 545 with such a melting temperature is 

highly suitable for use in crockeryintended for cold dishessuch as ice creams, or for cold 

beverages.  

In a preferred embodiment of the double-waledrockery the pouch 140 comprises a first and a 

30 second fibu, wherein phase-Change material45 is situated between the first and second fihns. The 

films of the pouchcan comprise differentmaterials just as long as the pouch has thenecessary 

flexihibty, elasticity and/or dimensions and the films can keep thephasechangematerial encsed 

The freedom of movement of the phase-change material in the crockery is thus limited by the 

poach, Iwill be apparent to the skilled person that different aterats meet the above stated 

3$ mquirementsand that the fins can for instancehemade of ditrent types of plastic oraluniniuni, 

Films moreover have the advantage that theycan be lamiated nadvantageousmanner,whereby
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diftnrent material properties can be combined in one in.'Thefinscan have one or more of the 

above described properties, 

Figure 6A illustrates plate with an upper first part 601 substantially with the shape of a"norma" 

5 plate, against which a substantially fat round second lower part 602 is attached. First part 601 

comprisesfirst wall610 a second part 602 comprises second wall 620 Pouch 640 is amnged, 

preferably substantiallycentrally, against an underside of first wall 610 of first part 601 The upper 

fst part 601 is provided on the underside thereof with a roundsupport edge 611 which makes 

contact with thesurface on which the plate is placedProvided on the innersideof support edge 

10 611 is a supportflange 612 against which a peripheral edge 622 of second part 602 is attached, for 

instance by giaeing. When second pant602 is attached against finstpart 601.a space 630 in which a 

thermallyinsulating layer,for instance antair layer, is present lies between pouch 640 and second 

wall620 ofsecondpa602.  

15 Figure 6B illustrates a similar article of crockery as that ofFigure ,with the difference that first 

upper part 601 in Figure 6B has asubstantially fat bottom side and is attached to an upperedge 

622 of a second lower part 602. Second part 602 comprises second wall 620 and has a bottomedge 

621 on which the plate is supported, 

20 In other embodiments the first and the second wall can form part of one integrally formed double

walled piece which is finished with further parts so as to form thearticle of crockery, Note that the 

skilled person will appreciate that the variant shown in.Figures 1A and 5 are typically also 

manufactured from two ormore partshichar attachedtoeach other soas tofomn a closed 

article of crockery in which the pouch isaccommodated, 

25 

The skilled person will appreciate that the invention is nelimited to theabove described 

embodimentsand that Many modifications and variants are possiblewithin thescopeof the 

inventions which is definedsolely by the following claims.
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Claims 

1. Double-walled crockery comprising a first wall to be heated or cooled, and a second 

wall, wherein between the first wall and the second wall is located a space in which a pouch filled 

5 with a phase-change material is accommodated, wherein the pouch is arranged against the first 

wall of the crockery and wherein a thermally insulating layer is present between the pouch and the 

second wall of the crockery characterized in that a high vacuum with a pressure of between 1 x 

101 and 1 X 107 Pa prevails in the filled pouch, and in that the pouch is glued against a central part 

of the first wall of the crockery such that a border part of the first wall is left clear.  

10 

2. Crockery as claimed in claim 1, wherein the pouch is filled with phase-change material 

not accommodated in capsules.  

3. Crockery as claimed in any of the foregoing claims, wherein the thermally insulating 

15 layer is an air layer.  

4. Crockery as claimed in any of the foregoing claims, wherein the first and second walls 

are manufactured from ceramic material.  

20 5. Crockery as claimed in any of the foregoing claims, wherein the crockery comprises at 

least a first part of ceramic material and a second part of ceramic material, wherein the first part 

comprises the first wall and the second part comprises the second wall, and wherein the first part is 

attached against the second part such that they bound a closed space in which the pouch is 

accommodated.  

25 

6. Crockery as claimed in the foregoing claim, wherein the first part and the second part 

are any of the following: an upper part of a plate and a lower part of a plate; an inner part of a cup 

and an outer part of a cup; an upper part of a spoon and a lower part of a spoon.  

30 7. Crockery as claimed in any of the foregoing claims, wherein the thermally insulating 

layer comprises an elastic pressing material configured to press the pouch against the first wall of 

the crockery; and/or 

wherein the elastic pressing material has a heat conduction coefficient of less than 0.9 

W/(m.K), and preferably of less than 0.5 W/(m.K).  

35
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8. Crockery as claimed in claim 7, wherein the elastic pressing material is a foam.  

9. Crockery as claimed in any of the foregoing claims, wherein the pouch is arranged 

against the first wall of the crockery such that a layer of the phase-change material has a thickness, 

5 in a direction transversely of the first wall of the crockery, of between 2 mm and 10 mm.  

10. Crockery as claimed in any of the foregoing claims, wherein the first wall is bowl

shaped and wherein the pouch comprises a part formed in bowl shape which is configured to be 

arranged against the first bowl-shaped wall.  

10 

11. Crockery as claimed in any of the foregoing claims, wherein the first wall is a wall to 

be heated and wherein the phase-change material has a melting temperature of between 40°C and 

65°C, preferably between 50°C and 60°C.  

15 12. Crockery as claimed in any of the claims I to 10, wherein the first wall is a wall to be 

heated and wherein the phase-change material has a melting temperature of between 65°C and 

95°C, preferably of between 70°C and 80°C.  

13. Crockery as claimed in any of the claims I to 10, wherein the first wall is a wall to be 

20 cooled and wherein the phase-change material has a melting temperature of between 0°C and 

14°C, preferably between 4°C and 8°C.  

14. Crockery as claimed in any of the foregoing claims, wherein the pouch comprises a 

first and a second film, wherein the phase-change material is situated between the first and second 

25 films; and/or 

wherein the first film and second film of the pouch are at least 40 pm thick, and preferably 

between 50 pm and 150 pm thick.  

15. Crockery as claimed in claim 14, wherein the first film and second film of the pouch 

30 comprise a welding layer and a barrier layer, wherein the welding layer of the first film is welded 

to the welding layer of the second film; and/or 

wherein the welding layer comprises polypropylene and the barrier layer comprises 

polyamide.  

35 16. Crockery as claimed in any of the claims 14-15, wherein the first film and/or the 

second film comprise a layer manufactured from aluminium.
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