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COMMONWEALTH OF AUSTRALIA

PATENTS ACT 1952-1973

APPLICATION FOR A PATENT

I/We AKZO N.V.

of Velperweg 76,6824 BM ARNHEM, THE NETHERLANDS

hereby apply for the grant of a Patent for an invention entitled;

REFRIGERANT AND A MACHINE HAVING A REFRIGERATING 
CIRCUIT WITH REFRIGERANT
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• * · w which is described in the accompanying complete specification. This

» Application is a Convention Application and is based on the Application(s)
,··;·, numbered: 8 700 408 for a Patent or similar protection made in the

* Netherlands on 19 February 1987.
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GRIFFITH HASSEL & FRAZER
71 YORK STREET
SYDNEY N.S.W. 2000
AUSTRALIA .ppucAOON ACCEPTED AND
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ALLOWED .....................

AMENDMENTS

..................

DATED this 18th day of February, 1988.

c * fte c ' r c »· c AKZO N.V.

By his/their Paten/Xttorneys

GRIFFITH HASSEL & FRAZER
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DECLARATION FORM FOR COMPANY APPLICATIONS, AUSTRALIA

Form 7,8.

Regulations 12(1) and 12 (2)

COMMONWEALTH OF AUSTRALIA
PATENTS ACT 1952 - 69

DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT

In support of the Application made by AKZO N. V.,
(Name of Applicant Company)
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for a patent for an invention entitled; Refrigerant and a machine having a refrigerating 
circuit with refrigerant.

We, XI, Rene Sieders and Pieter Cornells Schalkwijk of the Applicant’s
(Full Name of Individual Declarant)

address, do solemnly and sincerely declare as follows;

1. 1 sin authorized by the applicant for the patent to make this Declaration on its behalf,

2. Leonardus Johannes Maria BOHNENN,

(Full Name of Inventor)

of Elspeterweg 17, 8171 ER VAASSEN, The Netherlands
(Address)

is/are the actual inventor(s) of the invention and the applicant is the assignee of the said inventor(s).

3. The basic application(s) as defined by Section 141 of the Act, was/were made in

The Netherlands on the 19^
(Country)

day of February 1987, by AKZON.V.,
(Name of Applicant for Basic Application)

4. The basic application^) referred to in paragraph 3 of this Declaration was/were first ap- 

plication(s) made in a Convention country in respect of the invention, the subject of the application.

Declared at Arnhem, The Netherlands, 
(City and Country)

day of January 1988.

Rene Sieders 
To:

The Commissioner of Patents,
CANBERRA.

ieter Cornells Schalkwijk

NOTE: Initial all Deletions and Alterations.
No-witnessing and no legalisation.
For a Non-Convention application delete paragraphs 3 and 4 and initial the deletion.
For Multiple Prioritiee incorporate details of all basic applications in paragraph 3.
For application for a Patent of Addition add “of Addition” after the word “patent” wherever the word occurs, and
initial each such insertion.
For Joint Application by a Company and an Individual amend form so that the individual declares he is one of the
applicants and is authorised by the other applicant to make this declaration upon the latter’s behalf (Paragraph
1), and that the Company is an Assignee of a part interest in the invention from him (Paragraph 2.)

GRIFFITH, KASSEL & FRAZER,

Box 2133, GJ».O.,



(12) PATENT ABRIDGMENT (11) Document No. AU-B-11957/88 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance no. 593979

(54) Title
REFRIGERANT AND A MACHINE HAVING A REFRIGERATING CIRCUIT WITH 
REFRIGERANT

International Patent Classification(s)
(51)4 C09K 005/04 F25B 013/00

(21) Application No. : 11957/88 (22) Application Date : 18.02.88

(30) Priority Data

(31) Number (32) Date (33) Country
8700408 19.02.87 NL NETHERLANDS

(43) Publication Date : 25.08.88

(44) Publication Date of Accepted Application : 22.02.90

(71) Applicant(s)
AKZO N.V.

(72) Inventor(s)
LEONARDUS JOHANNES MARIA BOHNENN

(74) Attorney or Agent
GRIFFITH HACK & CO. SYDNEY

(57) Claim

1. A refrigerant containing dichlorodifl/oromethane and dWthyl ether, 
characterized in that the amount of dimethyl ether in the refrigerant is 
12 to 35 per cent by weight.

4. A machine having a refrigerating circuit with refrigerant, characterized 
in that the refrigerant has a composition according to any one of the 
claims 1-3.
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COMMONWEALTH OF AUSTRALIA

PATENTS ACT 1952 Form 10

COMPLETE SPECIFICATION

FOR OFFICE USE

Short Title:

Int. Cl:

Application Number:
Lodged:

Complete Specification-Lodged:
Accepted:

• ’ · Lapsed:
_ . Published:• »·• © ■»

Priority:
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• . Related Art:
«• « « · « »* t.

t t* · r <ί·.· <· <■ TO BE COMPLETED BY APPLICANT

Name of Applicant: 

Address of Applicant:

Actual Inventor:

Address for Service:

t‘ « 1Λ X*

AKZO N.V.

Velperweg 76,6824 BM ARNHEM, THE 
NETHERLANDS

Leonardus Johannes Maria Bohnenn

GRIFFITH HASSEL & FRAZER 
71 YORK STREET 
SYDNEY NSW 2000 
AUSTRALIA

Complete Specification for the invention entitled:

REFRIGERANT AND A MACHINE HAVING A 
REFRIGERATING CIRCUIT WITH REFRIGERANT

The following statement is a full description of this invention, 
including the best method of performing it known to me/us:- 

9661A:rk



Ί ,

IA ACH 2058 R

Refrigerant and a machine having a refrigerating circuit with refrigerant

The invention relates to a refrigerant containing dichiorodifluoromethane 
and dimethyl ether.
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Refrigerants are widely used as heat transfer fluids, i.e., they are used to 
absorb heat which is unwanted or superfluous in one place and they part 
with it in another. This process is used for instance in heat pumps, 
refrigeration nlants such as compression refrigerating machines, refrige­
rators, air treatment plants, in the production and distribution of food­
stuffs, and in many other applications.

In said machines the refrigerant at low temperature withdraws heat from a 
medium and gives it up at higher temperature to some other medium. In other 
words, heat is pumped to a higher temperature. In the case of heat pumps, 
the main point is to recover heat, for instance for the heating of a 
building. The main object in refrigerating plants is the withdrawal of heat,
i.e., cooling.
Heat pumps and many refrigerating plants operate on the same principle, 
which may be described as follows. In the condenser space of a refrigerating 
circuit the compressor raises the pressure of the refrigerant vapour so that 
its saturation temperature will be slightly above the temperature of the 
medium to be heated (this will for instance be the ambient air around a 
refrigerator). The refrigerant vapour will give this heat up to this medium 
and condense. The condensate next expands through a valve to an evaporator 
space. In this space the compressor will keep the pressure so low that the 
saturation temperature of the refrigerant vapour will be slightly below the 
temperature of the medium from which heat is withdrawn (for instance the 
cold storage space of a refrigerator). Heat will then flow from this medium 
to the refrigerant, which will evaporate as the medium cools down. To keep 
the process cycle going the compressor must discharge the vapour from the 
evaporator to the condenser at a sufficient rate.

I

Refrigerants are also used in obtaining mechanical or electrical energy from i :■ < ■
waste heat by the organic Rankine cycle process (ORC). In that process, a /
refrigerant is evaporated using heat from a waste heat stream of for }' ,
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instance 200°C, The vapour drives a turbine and condenses at a temperature 
of for instance 80°C, after which the condensate is pumped back to the 
evaporator.
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Whether a refrigerant is suitable for a specific application depends on
physico-chemical and thermodynamic properties as well as on safety and
availability. A description of various refrigerants and their applications
is to be found in Kirk-Othmer's Encyclopaedia of Chemical Technology, third
edition, Volume 20, pp. 78-107.
In actual practice only a very few fluids are found to be suitable
refrigerants. By far the most widely used one is dichlorodifluoromethane
(commonly referred to as R-12). R-12 is nonflammable, nontoxic, and commer­
cially available.

In view of the rise in energy prices it is now of greater importance than it
once was that the refrigerant be energy saving, i.e., that it has a high
refrigeration capacity at a low input. The present invention relates to a
refrigerant which may be used instead of R-12 and is energy saving. The
refrigerant is composed of a mixture of R-12 and dimethyl ether (DME). That
DME is suited for use as a refrigerant is known from "The Refrigerating Data
Book", fifth edition ASRE, Menasha, 1946, p. 56, Table 2. Also, a refrige­
rant mixture of R-12 and DME is listed in Table 7 of a publication by W.A.
Pennington entitled "Refrigerants" in the November issue of "Air Condi­
tioning, Heating and Ventilating" of 1958, p. 81. In this table a number of
azeotropic refrigerant mixtures are listed, including a mixture of 90% by
weight of R-12 and 10% by weight of DME (90 R-12/10 DME). No further infor­
mation about this refrigerant mixture is provided. However, it appears from
a previous publication by the same author that DME is unsuitable for use in
combination with R-12 as a refrigerant (see Modern Refrigeration, June 1950,
p. 154), as its vapour pressure is only about 0,5 bar higher than that of
R-12. '<

: ί ·
Research experiments have now shown that the 90 R-12/10 DME refrigerant h
mixture uses up almost as much energy as does R-12. Surprisingly, however,
it has been found that energy consumption will decrease considerably upon
even a limited increase in the amount of DME in the R-12/DME mixture and
that the mixture will still be an extremely suitable refrigerant.
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The invention consists in that the refrigerant of the above-described type 
contains DME in an amount of 12 to 35 per cent by weight. The refrigerant 
preferably contains 12 to 16, more particularly 12 to 14 per cent by weight 
of DME. For instance, with a refrigerant' composed of 15 per cent by weight 
of DME and 85 per cent by weight of R-12 (85 R-12/15 DME) an energy saving 
was measured in the temperature range of 30° to 2°C of 6% as compared with 
R-12 and of 5% as compared with 90 R-12/10 DME.

The flammable DME may be introduced into 100 parts by weight of the non­
flammable R-12 in an amount of up to 15,3 parts by weight without a flam­
mable gas mixture being formed upon evaporation. Provided that safety 
regulations are observed the refrigerant according to the invention may 
contain up to 35% by weight of DME. The upper limit of 35 per cent by weight 
is governed by an energy consumption which is about equal to that for R-12.

Optionally, the refrigerant may also contain small amounts of other usual 
refrigerant fluids.
An embodiment of the invention consists of a machine having a closed-cycle 
refrigeration circuit filled with the refrigerant according to the inven­
tion. Examples of such machines include domestic refrigerators and freezers, 
refrigerated display cases in sales rooms, high-capacity compressor systems 
for stationary refrigeration and refrigerated traffic, and air conditioning 
plants, e.g., for buildings and vehicles.

The partial replacement of R-12 by DME has other advantages in addition to 
saving energy.
Since the mid 1970s it has been known that R-12, in common with certain 
other fully fluorinated hydrocarbons, will sooner or later pass from the 
atmosphere into the stratosphere and attack the ozone layer. The ozone layer 
acts as a shield that partially blocks solar ultraviolet radiation by ab­
sorbing it. Hence, a weakening of the ozone layer will result in an increase 
in ultraviolet radiation on earth. This may have unfavourable consequences 
for man, flora and fauna. Therefore, investigations have been made Hr.j 
finding ways of restricting the use of R-12. The present refrigerant has ·"-· 
advantage of containing less R-12.
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In common with R-12, DME is chemically stable, has low toxicity, and is not 
corrosive. Pure DME does not form peroxides or bischloromethyl ether with 
R-12 at elevated compressor temperature (125°C), and does not attack ozone. 
R-12 and DME are miscible in any ratio.
The DME in the present refrigerant wi11 dissolve sludge (a reaction product 
of R-12 and compressor oil) and traces of free water and ice in the 
refrigerating circuit and thus prevent the plant from breaking down as a 
result of freezing up of expansion valves and/or filters. Up to now it has 
often been practice for methanol to be added to R-12 to restrain the for­
mation of ice (see Kalton-Pocket Manual from Kali Chemie AG Hannover, 1978, 
p. 65). However, methanol may promote corrosion and, unlike DME, does not 
contribute to the refrigeration capacity.

According to a preferred embodiment of the invention the refrigerant con­
tains 15 per cent by weight of DME. The various advantages of using DME are 
best combined in this way. For instance, the 85 R-12/15 DME refrigerant 
mixture is energy-saving, contains about 25 per cent by volume less R-12 
than the usual refrigerant R-12, and the formation of ice-crystals in the 
refrigeration circuit is excluded.

Examples
■W
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The refrigerants R-12, 90 R-12/10 DME, 87 R-12/13 DME and 85 R-12/15 DME 
were tested in a refrigeration plant provided with a dryer. A description of 
this system and its operation are given below.
The refrigerant is passed through an expansion valve to an evaporator, where 
it will evaporate while absorbing heat. The vapour is sucked in by the com­
pressor, compressed in a condenser, and condenses, releasing heat. The com­
pressor used is an electrically driven 4-cylinder open compressor of the 
trademark Worthington. The evaporator and the condenser are "shell and tube" 
type heat exchangers, trademark Helpman. Water cooling in the condenser is 
regulated by an electronically controlled valve. The expansion valve is also 
electronically controlled. The plant is equipped with a high and low pres­
sure pressure switch and an oil differential pressure pressure switch. The 
temperature desired in the evaporator is maintained by means of a thermo- 
statted water/glycol stream.
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The plant contains the necessary equipment for measuring the refrigeration 
capacity and the input of the compressor. The quotient of refrigeration 
capacity and input is the coefficient of performance. This is a measure of 
energy consumption.
The refrigerants were tested in the plant at a condensation temperature of 
30°C and evaporation temperatures of + 2°C (common in refrigerators and air 
treatment systems) and -10°C (freezer compartment temperature).
In Table I are listed the measured values for refrigeration capacity, input, 
and coefficient of performance. Table II gives the increase in refrigeration 
capacity and decrease of power consumption (i.e., an increase in coefficient 
of performance) for 90 R-12/10 DME and 85 R-12/15 DME as compared with R-12. 
Table II shows that the addition of DME results in an increase in refrige­
ration capacity, and that the energy consumption of the mixtures 87 R-12/13 
DME and 85 R-12/15 DME mixture is substantially lower than that of R-12 and 
90 R-12/10 DME. The decrease is largest in the temperature range of 30°C - 
2°C. The refrigerant according to the invention is therefore particularly 
suited to be used in refrigerators, air. treatment plants, and heat pumps.
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Tests in actual practice have shown that the refrigerants 87 R-12/13 DME and 
67 R-12/33 DME could be made use of with advantage and without any problems 
in domestic refrigerators. When use is made of the mixture 67 R-12/33 DME, 
the required fire safety regulations must be observed.
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Table I

refrigerant R-12 90 R-12/10 DME 85 R-12/15 DME 87 R-12/13 DME

evaporation tem­
perature 2°C

refrigeration 
capacity (kW) 48,21 — 52,28 50,79

ft 9ft ft* ft ft ft
ft ft ttft ft ft

input (kW) 9,18 — 9,39 9,42

ft ftft β -
ftftftft

ft β ·ft ft ·
ft :ft ft ft ft ft ft 

ft 9

coefficient of
performance 5,25 5,29 5,56 5,38

ft• «ftftftft ft β evaporation tem­
perature -10°C

ft ft «• ft Vt tv
tct t ft ft«.' *£

refrigeration 
capacity (kW) 29,12 — 31,59 31,17

tf C
ft c j: ft C Ϊ input (kW) 8,44 — 8,80 8,88

e: ftx ’ ■ coefficient of
»; f

( t

performance 3,45 3,50 3,59 3,51
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Table II

refrigerant 90 R-12/10 DME 85 R-12/15 DME 87 R-12/13 DME
versus R-12 versus R-12 versus R-12

evaporation tem­
perature 2°C:

energy consump­
tion - 0,8% - 5,9% - 4,7%

• ft• ftft ft ft ft
ft ft ftft ft ft refrigeration
ft ft ft ft

ftft ft ft capacity — + 8,5% + 5,6%
ft ft ftft ft ft

•ft ft ft; ft: ft ft ft ft evaporation tern-
t• ft « « t t * t perature -10°C:

ft ft A energy consump-
t ft <t' r » - tion - 1,6% - 4,1% - 3,5%C t: ’-f f ft -r .'.

it i refrigeration •5
i, I tft ft t capacity + 8,5% + 7,1%
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

A refrigerant containing dichlorodifluoromethane and dimethyl ether, 
characterized in that the amount of dimethyl ether in the refrigerant is 
12 to 35 per cent by weight.

2. A refrigerant according to claim 1, characterized in that the amount of 
dimethyl ether is 12 to 16 per cent by weight.
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3. A refrigerant according to claim 2, characterized in that the amount of 
dimethyl ether is 12 to 14 per cent by weight.

A machine having a refrigerating circuit with refrigerant, characterized 
in that the refrigerant has a composition according to any one of the 
claims 1-3.
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A refrigerant containing dichlorodifluoromethane and 

dimethyl ether substantially as described herein in 

conjunction with the Examples.

DATED this 18th day of FEBRUARY, 1988 
AKZO N.V.
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By their Patent Attorneys 
GRIFFITH HASSEL & FRAZER


