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(54) ISOTHERMAL CONTAINER, PARTICULARLY FOR KEEPING COLD BEVERAGES

(57) Isothermal container for keeping beverages,
cold beverages in particular, consisting of a body with
two walls - the outer wall (2) and inner wall (2), where
between the walls there is a layer of phase-change ma-
terial (4), is characterised in that the phase-change ma-
terial used for the phase-change material (4) layer is of

the solid-liquid type, preferably paraffin solidifying under
8°C, preferably at 5°C. The thickness of the layer of the
phase-change material (4) equals no less than 20% of
the container’s inner diameter. The outer wall (2) is cov-
ered with an insulating layer (5) made of polystyrene.
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Description

[0001] The invention concerns an isothermal contain-
er, particularly for keeping cold beverages. The invention
may be used for transporting, keeping, or serving cold
beverages or meals, particularly at private homes, in ca-
tering outlets, or when in travel.

[0002] Known and used are isothermal containers
such as vacuum flasks, designated for keeping both hot
and cold beverages.

[0003] Known are isothermal containers designated
for transporting food, consisting of a double wall body
made of high pressure polyethylene, where polyurethane
foam is placed in between the walls.

[0004] Known from Polish patent application No.
P.395910 is an isothermal container for distribution of
food, especially fresh fish, made of plastic, which has a
spacer on the bottom shaped so as to correspond with
the internal contour of the container. Between the edges
of the spacer and the walls of the isothermal container
there is a technological slit. The spacer is made of Sty-
rofoam and fitted with tapered-cone-shaped feet.
[0005] Also known are market products used as heat
buffers. The products take the form of closed profiles
filled with phase-change material of the appropriate
phase transition temperature. Initially, the phase-change
material is solid and melts when heated. Solidifying
again, it gradually releases the earlier accumulated heat,
thus keeping the container temperature constant. Those
products are placed in insulated vessels, cases, card-
board boxes, or bags used to keep and transport bever-
ages and/or food.

[0006] Known from Polish patent application No.
P.397975 is an isothermal container for keeping hot
meals, consisting of a double wall body and an insulating
layer in between those walls, where the inner wall of the
body and the inner side of the lid are covered with a
phase-change material.

[0007] Known from utility model description No.
CN202919767 is an isothermal mug which retains heat
of the beverages kept inside, consisting of the lid, body,
and handle, where the inner layer of the body is made of
stainless steel, and the protective outer layer is a plastic
shell. The space formed between those two layers isfilled
with a phase-change material of the solid-solid type.
[0008] Majority of the known isothermal containers en-
able retaining higher temperature of the products kept
inside. There is a need to develop a container which
would enable long retention of lower temperatures of the
products kept inside, especially liquids and in particular
cold beverages, which in high temperatures warm up
very quickly.

[0009] The invention concerns an isothermal contain-
er, particularly for keeping cold beverages, which con-
sists of a body with two walls, the outer wall and inner
wall, where between the walls there is a layer of a phase-
change material characterised in that the phase-change
material forming the phase-change material layer is a
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material of the solid-liquid type, preferably paraffin solid-
ifying in temperatures under 8°C, preferably at 5°C.
[0010] Preferably, the thickness of the layer of the
phase-change material equals no less than 20% of the
container’s inner diameter.

[0011] Preferably, the inner wall is covered with an in-
sulating layer, preferably of polystyrene.

[0012] Initially, the phase-change material is liquid and
then solidifies when cooled down. With the cooled bev-
erage inside, the container fitted with the phase-change
material as described above can be transported over long
distances retaining its content at constant low tempera-
ture for many hours.

[0013] The invention is described in further detail on
the drawing, where Fig. 1 shows the isothermal contained
in cross section, Fig. 2 provides a diagram of the structure
of the isothermal container as compared with an ordinary
container, in an axonometric view, and Fig. 3 shows a
graph depicting mutual relationship between the temper-
ature of the beverage kept inside the container and time
for the containers depicted on Fig. 2.

Example

[0014] An isothermal container for keeping cold bev-
erages, V=0.5 dm3 in volume, consists of a body 1 with
two walls - the outer wall 2 and inner wall 3, in between
which there is a layer of phase-change material 4, i.e. a
layer of paraffin solidifying at 7°C.

[0015] The outer wall 2 is covered with an insulating
layer 5 made of polystyrene and fitted with a lid. The
thickness D, of the layer of paraffin 4 is determined by
the inner diameter D of the container. The thickness of
the layer of paraffin 4 in the analysed container repre-
sents ~30% of the inner diameter of the isothermal con-
tainer, i.e. D,/D = 1.88 cm / 6.36 cm.

[0016] As shown on Fig. 2 and Fig. 3, the temperature
was measured in two tests:

1) reference test - container devoid the phase-
change material,
2) test with the phase-change material in the form of
paraffin - isothermal container with a layer of paraffin
solidifying at 7°C.

[0017] Before the temperature was measured, both
containers had been cooled in a freezer for about 4 hours
down to -4°C.

[0018] Ethylalcoholinthe container withoutthe phase-
change material warmed up to 8°C over 1 hour and 48
minutes at the average ambient temperature of 23,5°C.
Ethyl alcohol in the container with the phase-change ma-
terial warmed up to the same temperature over 6 hours
and 54 minutes at the average ambient temperature of
23,5°C.

[0019] Using paraffin as a phase-change material al-
lows to extend the time over which the desired low tem-
perature of the beverage kept inside is retained by more
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than three times.

Claims

1. Isothermal container for keeping beverages, cold
beverages in particular, consisting of a body with two
walls - the outer wall and inner wall, where between
the walls there is a layer of phase-change material,
characterised in that the phase-change material 70
forming the phase-change material layer (4) is a ma-
terial of the solid-liquid type, preferably paraffin so-
lidifying in temperatures under 8°C, preferably at
5°C.

15
2. Container according to Claim 1, characterised in
that the thickness (D,) of the layer of the phase-
change material (4) equals no less than 20% of the
container’s inner diameter (D).
20
3. Container according to Claims 1-2, characterised
in that the outer wall (2) is covered with an insulating
layer (5), preferably made of polystyrene.
25
30
35
40
45
50
55



EP 3 001 126 A1

S,
CUSEE R
ity

i

'ty

A A

e S e e

e
A L e

S, e
e b A e
s St

IR e R
R AR A AR R AW
S O e e

PRI s Dot
e
S R
e el
B e
e e
N e e
A S A I S
S e e e
A s e
o e e e
R
SRR R e i S
Gonuan i R
S R L e

R R s B
S e e s
R R
G e R
A S R S s

s

R . e
B . it
R SR RO s

B 0
Bl
LERRRS LS L




EP 3 001 126 A1

Temperature [°C]

10

e
n®
/’ff .‘.",u'
ant?

W
-“-.‘Il

*
.
¥ a2
-
/ "
-
<
‘i
R4

SO N B2 O o

C

-

-
*
-
-
.
3
»
.

Time [h]

- reference test ~==hottle with PCM

Fig. 3




EP 3 001 126 A1

Européisches
Patentamt

European

Patent Office Application Number

EP 15 46 0066

EUROPEAN SEARCH REPORT

Office européen
des brevets

9

DOCUMENTS CONSIDERED TO BE RELEVANT

CLASSIFICATION OF THE
APPLICATION (IPC)

Relevant
to claim

Citation of document with indication, where appropriate,

Category of relevant passages

X US 2006/156756 Al (BECKE PAUL E [US]) 1-3 INV.

20 July 2006 (2006-07-20) F25D9/00

* the whole document * A47J41/00

----- A47G19/22

X ES 2 372 458 Al (DAMM SA [ES]) 1,2 B65D81/38

20 January 2012 (2012-01-20)
* abstract; figure 2 *

X US 4 357 809 A (HELD EDWARD J ET AL) 1,2
9 November 1982 (1982-11-09)
* the whole document *

X GB 2 447 234 A (BIRKETT RICHARD JOHN [GB];|1,3
HALE MICHAEL JOHN [GB])

10 September 2008 (2008-09-10)
* the whole document *

X US 2004/231355 A1l (MAYER WILLIAM N [US]) 1
25 November 2004 (2004-11-25)
* the whole document *

TECHNICAL FIELDS
SEARCHED (IPC)

35

40

45

50

55

F25D
A47J
A47G
B65D
1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
38 The Hague 8 February 2016 Bidet, Sébastien
[=
o
o CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
2 E : earlier patent document, but published on, or
b X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
ha document of the same category L : document cited for other reasons
E A technological backgroUund e et et e be st h e ae e
Q O : non-written disclosure & : member of the same patent family, corresponding
0 P : intermediate document document
w




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 001 126 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 15 46 0066

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-02-2016
oted m seareh repor i member(s) i
US 2006156756 Al 20-07-2006  NONE
ES 2372458 Al 20-01-2012 ES 2372458 AL 20-01-2012
WO 2012004433 Al 12-01-2012
Us 4357809 A 09-11-1982 MNONE
6B 2447234 A 10-09-2008 NONE
US 2004231355 Al  25-11-2004 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 3 001 126 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  PLP395910 [0004] «  CN 202919767 [0007]
+  PL P397975 [0006]



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

