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(57) Abrégée/Abstract:
A refrigeration system of the type having a compression stage, a condensation stage, an expansion stage and an evaporation

stage, comprising a first evaporator group in the evaporation stage. The first evaporator group has two or more evaporators. A first
valve Is positioned upstream of the evaporators of the first evaporator group. The first valve Is closeable to stop a supply of
refrigerant to the evaporators of the first evaporator group simultaneously for a subseguent air defrost of the evaporators of the first

evaporator group.
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REFRIGERATION SYSTEM CONFIGURATION
' FOR AIR DEFROST AND METHOD

ABSTRACT

A refrigeration system of the ‘typ_e having a

compression stage, a condensation stage, an expansion stage

and an evaporation stage, comprising a first evaporator

group in the evaporation stage. The first evaporator group

has two or more evaporators. A first wvalve is positioned

upstream of the evaporators of the first evaporator group.

The first wvalve is closeable to stop a supply of refrigerant

to the evaporators  of the first evaporator group

simultaneously for a subsegquent air defrost of the

F

evaporators of the first evaporator group.
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REFRIGERATION SYSTEM CONFIGURATION
FOR AIR DEFROST AND METHOD

CROSS-REFERENCE TO RELATED APPLICATION

This patent application claims priority on United
States Patent Application No. 10/632,921, filed on August 4,

2003, and orl United States Patent Application
No. 10/778,142, filed on February 17, 2004.

TECHNICAL FIELD

The present 'invention generally relates to a

refrigeration system for foodstuff refrigerators and, more

£

particularly, to a refrigeration system configuration for

evaporator defrost by convection, and a method pertaining to

the refrigeration system configuration.

BACKGROUND ART

Frost forming on evaporators reduces the
efficiency of the heat exchange between the evaporators and
the air blown thereon. Refrigerators of all types must be
kept at controlled temperatures to preserve the foodstuff in

suitable conditions. Moreover, national regulations require

that the refrigerators operate at predetermined conditions.
Accordingly, it 1is known to provide various types of defrost

systems/configurations for commercially used evaporators.

The defrost systems therefore help to keep the evaporators
in optimal operative conditions.

One type of.defrost system i1nvolves the convective
defrosting of the evaporators. In convective defrosting,

hot air is blown onto the evaporator to melt the frost

during a defrost period. The supply of refrigerant is

stopped during the defrost period. In order to do so, a
valve 1s provided upstream of the evaporator to cut the

refrigerant supply.
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Defrost systems of refrigeration systems of

- supermarkets or large food outlets are often fully

automated. The valves that are upstream of the evaporators

(e.g., solenoid) are all wired to a central controller that

synchronizes the defrost period of the evaporators with the
actuation of a heating coil that will warm'up the air blown
onto the evaporator in defrost mode.

Refrigeration systems with convective defrost
systems presently have  independent control for each
evaporator. This allows the evaporators to each be
defrosted individually, for instance while other evaporators
are 1n a normal refrigerating mode. Although they offer the \
optimal control of the evaporators, these refrigeration
systems represent an expensive solution in many ways,
including equipment costs (valves at each evaporator,

wiring), installation and programming expenses.

SUMMARY OF INVENTION

Therefore, it 1is a feature of the present
invention to provide a novel defrost configurétiOn for
convective defrost of evaporators of a refrigeration system.
| It 1s a further feature of the present invention
to provide a defrost configuration for convective defrost of
evaporators of a refrigeration system, which substantially
overcomes. the disadvantages of the prior art.

It i1is a further feature of the present invention
to provide a method for stopping a supply of refrigerant a
group of evaporators.

_ According to a feature of the present invention,
from a broad aspect, there is provided a refrigeration
system of the type having a compression stage, a
condensation stage, an expansion stage and an evapbration
stage, comprising a first evaporator group in the
evaporation stage, the first evaporator group having at
least two evaporators, and a first valve positioned on a

line common to the at least two evaporators of the first

evaporator group, the first valve being closeable to block a



10

15

20

25

30

35

CA 02473768 2004-07-12

supply of refrigerant to the at least two evaporators of the

first evaporator group simultaneously for a subsequent air

defrost of the at least two evaporators of the first
evaporator group. |

Further in accordance with the present invention,
there 1s provided a method for stopping a supply of

refrigerant to evaporators of a refrigeration system of the

type having a compression stage, a condensation stage, an

expansion stage and an evaporation stage, for a subsequent

pr—-

alr defrost of the evaporators, comprising the steps of

providing a valve 1in a line common to the at least two

evaporators of the evaporation stage, and closing the valve

so as to block the supply of refrigerant to the at least two

evaporators simultaneously.

BRIEF DESCRIPTION OF DRAWINGS

| A preferred embodiment of the preselnt invention
will now be described with reference to the accompanying
drawings in which:

Fig. 1 1s a block diagram illustrating a
refrigeration system = having a defrost configuration
constructed 1in accordance with a preferred embodiment of the
present invention; |

Fig. 2 18 a block diagram  of a defrost
configuration of a first embodiment, between a condensation
stage and an evaporation stage; '

Fig. 3 1S a block diagram  of a defrost
configuration constructed in accordance with a second
embodiment of the present invention, between the
condensation stage and the evaporation stage;

Figure 4 1s a |block diagram of a defrost
configuration in accordance with a third embodiment of the
present invention; and -

Figure 5 1is a Dblock diagram of a defrost
configuration constructed 1n accordance with a fourth

embodiment of the present invention.
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DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to the drawings and, more particularly

toe Fig. 1, a refrigeration system 10 consists  of,

sequentially, a compression stage 12, a condensation stage
14, an expansion stage 16 and an evaporation stage 18. The

present invention is concerned with the  defrost

configuration between the condensation stage 14 and the

‘evaporation stage 18. The stages 12, 14, 16 and 18 are

interconnected for fluid connection therebetween, such that
a refrigerant can be circulated therebetween.

In the condensation stage 14, high preésure gas
refrigerant releases heat, and changes phase at least
partially to liquid. In the expansion stage 16, high
pressure liquid refrigerant 1is exXpanded to substantially
decrease 1n pressure, to reach thereafter the evaporation
stage 18 1in a liquid state. In the evaporation stage 18,
low-pressure refrigerant is circulated into evaporators to

absorb heat from a fliuid that comes :_'Lnto contact with the

evaporators. The present 1nvention relates to the
interrelation between the condensation stage 14, the
expansion stage 16 and the evaporation stage 18, as

regrouped 1n circulit portion 20 in Fig. 1

Referring concurrently to Figs. 1 and 2, the

circult portion 20 1s shown having a condenser 24 at the

condensation stage 14. A refrigerant line 25 diverges from

the condenser 24 to the expansion stage 16, into lines 25A

to 25D. The circuit portion 20 has expansion wvalves 26A to
26D at the expansion stage 16, and each of the expénsibn
valves 1s supplied by a respective one of the lines 25A to
25D. Each of the expansion valves 26A to 26D 18 assoclated
with a respective evaporator 28A to 28D by refrigerant lines
27A to 27D. The evaporators 28A to 28D are represented by
the evaporation stage 18 in Fig. 1. '

Referring to Fig. 2, wvalve 30AB 1is positioned
between the condenser 24 and the expansion wvalves 26A and
26B and, more precisely, between the refrigerant line 25 and

the lines 25A and 25B. Similarly, valve 30CD is positioned
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between the condenser 24 and the expansion valves 26C and

26D and, more precisely, between the refrigerant line 25 and

the 1lines 25C and 25D. Accordingly, the supply of

refrigerant from the condenser 24 to the evaporators 28A and .

28B can be stopped by the actuation of a single wvalve,

namely the valve 30AB. Similarly, the supply of refrigerant

from the condenser 24 to the evaporators 28C and 28D can be

stopped by the actuation of the valve 30CD.

‘A controller 32 opens/closes the valves 30AB and
30CD to initiate the air defrost of the evaporators 28A to
28D. The controller 32 is also wired to blowers and heating
coils (not shown) associated with each of the evaporators

28A to 28D, so as to synchronize the convective defrost of

the evaporators 28A to 28D with the closing of the
respective valves 30AB and 30CD.
Hence, the defrost operates by zones. Zzone AB

regroups evaporators 28A and 28B, whereas zone CD regroups

F
p—

‘evaporators 28C and 28D. Advantageously, one of the zones

AB or CCD 1is supplied with refrigerant in the normal
refrigeration cycle, while the other zone undergoes defrost.
The circuit‘portion 20 of Fig. 2 only has two zones for the
simplicity of the present description. It 1s however
contemplated to provide circuit portions having more than

two zones. Valves 30AB and 30CD, as well as valves 60AB and

- 60CD described hereinafter, are for instance EPR, solenoid

valves or the like.

Referring concurrently to Figs.\l and 3, a
second embodiment is generally shown as circuit portion 20’.
Similarly to the circuit portion 20 of the refrigeration

system 10 of Fig. 1, the circuit portion 20’ includes a

condensation stage 14, an expansion stage 16 and an
evaporation stage 18. The circuit portion 20’ has the
condenser 24 at the condensation stage 14. The refrigerant

line 25 diverges into the lines 25A to 25D to reach the
respective expansion valves 26A to 26D. The expansion
valves 26A to 26D are each respectively associated with one

of the evaporators 28A to 28D by respective lines 27A to
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27D. The evaporators 28A to 28D are represented by the
evaporation stage 18 in Fig. 1. | '

'Referring- to Fig. 3, the valve 30AB 18
positioned between the condenser 24 and the expansion valves
26A and 26B, so as to control the supply of refrigerant in
the lines 25A and 25B. Similarly, the wvalve 30CD 1is
positioned between the condenser 24 and the expansion valves

26C and 26D, so as to control the supply of refrigerant in

the lines 25C and 25D. Accordingly, the supply of

refrigerant to the evaporators 28A and 28B can be stopped by

closing the wvalve 30AB, for the convectiire defrost of the
evaporators 28A and 28B. Similarly, the supply of
refrigerant to the evaporators 28C and 28D can be stopped by
closing the valve 30CD, for the convective defrost of the
evaporators 28C and 28D. Similarly to the circuit portion
20 of Fig.' 2, the circuit portion 20’ has a controller 32
that controls the opening/closing of the wvalves 30AB and

30CD to initiate the air defrost of the evaporators 28A to
28D. The controller 32 is also wired to the blowers and

heating coils (not shown) of the evaporators 28A to 28D, to
synchronize the convective defrost of the evaporators 28A
Lo 28D.

As seen 1in Fig. 3, the evaporator 28A and the
evaporator 28C are part of a same refrigerated enclosure

4 0AC. Similarly, the evaporator 28B and the evaporator 28D

are part of a refrigerated enclosure 40BD. Therefore, the
closing of a single valve (e.g., the wvalve 30AB) will have
two refrigerated enclosure (e.g., the refrigerated

enclosures 40AC and 40BD) partially wundergo convective

defrost. As an example, the refrigerated enclosure 40AC can

- be kept at refrigerating temperatures by the evaporator 28C,

while the other evaporator 28A 1is being defrosted.

Thereafter, the defrost o¢f evaporator 28C may be performed

while the evaporator 28A operates in refrigeration.

Moreover, the evaporators regrouped 1in a zone

(e.g., the evaporators 28A and 28B in the zone AB and the
evaporators 28C and 28D in the zone  CD) operate
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simultaneously in defrost and 1in refrigeration by the

actuation of the wvalves 30AB or 30CD, thereby simplifying

the control of the convective defrost of the circuit

portion 207.

Referring concurrently ¢to Figs. 1 and 4, a
circuit portion in accordance with a third embodiment of the
present invention 1s8 generally shown at 50. Similarly Lo

the circuit portion 20 of the refrigeration system of

Fig. 1, the circuit portion 50 includes a condensation stage
14, an expansion stage 16, and an evaporation stage 18. The
circuit portion 50 has the condenser 24 at the condensation

stage 14. A refrigerant line 25 diverges from the condenser

24 to the expansion stage 16, into lines 25A to 25D. The
circult portion 50 has expansion valves 26A to 26D at the
expansion stage 16, and each of the expansion valves 1is
supplied by a respective one of the lines 25A to 25D. Each

of the expansion valves 26A to 26D is associated with a

regpective evaporator 28A to 28D by refrigerant lines 27A to

27D. The evaporators 28A to 28D are represented by the

evaporation stage 18 in Fig. 1.

Referring to Fig. 4, valve 60AB is positioned
between the evaporators 28A and 28B and the compression
stage 12, the latter being downstream‘of.the evaporators 28A
and 28B. Similarly, wvalve 60CD is positioned between the
evaporators 28C and 28D and the compression stage' 12, the
latter being downstream of the evaporators 28C and 28D.
Accordingly, the supply of refrigerant from the condenser 24
to the evaporators 28A and 28B can be blocked by the
actuation of a \single valve, namely the +valve 60AB.
Similarly, the supply of refrigerant from the condenser 24
to the evaporators 28C and 28D can be blocked by the
actuation of the valve 60CD.

A controller 32 opens/closegs the valves\6OAB and
60CD to initiate the air defrost of the evaporators 28A to
28D. The controller 32 1s also wired to blowers and heating

colls (not shown) associated with each of the evaporators

28A To 28D, so as to synchronize the convective defrost of
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the evaporators 28A to 28D with the closing of the
respective valves 60AB and 60CD.

Hence, the defrost operates by zones. zone AB
regroups evaporators 28A and 28B, whereas zone CD regroups
evaporators 28C and 28D. Advantageously, one of the zones
AB or CD is supplied with refrigerant 1in the normal
refrigeration cycle, while the other zone undergoes defrost.
The circuit portion 20 of Fig. 2 only has two zones for the

simplicity of the present description. It 1s however

contemplated to provide circuit portions having more than

two zones.,
As opposed to the first and second embodiments,
the circuit portion 50 of the third embodiment has its

blocking valves downstream of the evaporators, rather than
upstream of the expansion valves. Accordingly,. 1f one of
the valves 60AB or 60CD is closed in view of the air defrost
of the evaporators with which it is associated, the
refrigerant supply to the respective evaporators will not
stop. More precisely, for example for zone AB, refrigerant
will be supplied to the evaporators 28A and 28B, until the
pressure thereat 1s above a maximum operating pressure of
the expansion valves 26A and 26B, upstream of the
evaporators 28A and 28B, 'respectively. AsSs an example, t:h'e_
expansion valves 26A and 26B are Sporla:n'TM thermostatic
expansion valves that close off once the evaporators go
beyond a predetermined pressure valﬁe Beyond the maximum
operating pressure of the expansion wvalves 26A and 26B, the
refrigerant caught between the expansion valves 26A and 26B
and the wvalve 60AB will release heat to the ice
build-up/frost accumulated on the evaporators 28A and 28B.
Accordingly, 1in addition to blowing of a hot airstream on
the evaporators 28A and 28B, the refrigerant caught between
the expansion valves 26A and 26B and the wvalve 60AB Will
participate in the defrost of the evaporators 28A and 28B.
The zone CD operates in a similar fashion.

Referring ' concurrently to Figs. 1 and 5, a

fourth embodiment is generally shown as circuit portion 50°.
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Similarly to the c¢ircuit portion 50 of the refrigeration

system 10 of Fig. 4, the circuit portion 50’ 1ncludes a

condensation stage 14, an expansion stage 16 and an
evaporation stage 18. The circuit portion 50 has the
condenser 24 at the condensation stage 14. The refrigerant

line 25 diverges into the lines 25A to 25D to reach the
respective expansion valves 26A £o 26D. The expansion
valves 26A to 26D are each respectively' associated with one
of the evaporators 28A to 28D by regpective lines 27A to
27D. The evaporators 28A to 28D are repres'ented by the
evaporation stage 18 1in Fig. 1.

Referring to Fig. 5, Che valve 60AR 18
positioned between the evaporators 28A .and 28B and the
compression stage 12. Similarly, the wvalve 60CD 1is
positioned between the condenser 24 and the expansion valves
26(‘.‘ and 26D, so as to control the supply of refrigerant in
the lines 25C and 25D. "Accordingly, the supply of
refrigerant to the evaporators 28A and 28B can be blocked by
closing the valve 60AB, for the convective defrost of the
evaporators 28A and 28B. Similarly, the supply of
refrigerant to the evaporators 28C and 28D can be blocked by
closing the wvalve 60CD, for the convective defrost of the

evaporators 28C and 28D. Similarly to the c¢ircuit portion
50 of Fig. 4, the circuit portion 50’ has a controller 32
that controls the opening/closing of the wvalves 60AB and
60CD to 1nitiate the ailr defrost of the evaporators 28A to
28D. The controller 32 igs also wired to the blowers and
heating coils (not shown) of the evaporators 28A to 28D, to
synchronize the convective defrost of the evaporators 28A
to 28D.

As seen 1in Fig. 5, the evaporator 28A and thé
evaporator 28C are part of a same refrigerated enclosure

40AC. Similarly, the evaporator 28B and the evaporator 28D

are part of a refrigerated enclosure 40BD. Therefore, the
closing of a single valve (e.g., the wvalve 60AB) will have
two refrigerated enclosure (e.g., the refrigerated

enclosures 40AC and 40BD) partially undergo convective



10

15

20

25

30

35

CA 02473768 2004-07-12

- 10 -

defrost. As an example, the refrigerated enclosure 40AC can

be kept at refrigerating temperatures by the evaporator 28C,

while the other evaporator 28A 1s Dbeing defrosted.

Thereafter, the defrost of evaporator 28C may be performed

while the evaporator 28A operates in refrigeration.
Moreover, the evaporators regrouped 1in a zone

(e.g., the evaporators 28A and 28B 1n the zone AB and the

evaporators 28C and 28D in the zone CD) operate

simultaneously in defrost and in refrigeration by the

actuation of the wvalves 60AB or 60CD, thereby simplifving

g
—

the control of the convective defrost of the circuit

portion 207.

The circuit portion 50' of Fig. 5 also benefits

from the positioning the valves 60AB and 60CD downstream of

the respective group of evaporators 28A, 28B and 28C, 28D.
Accordingly, refrigerant accumulates between the expansion

valves 26A and 26B and the wvalve 60AB in a first instance,

and between the expansion valves 26C and 26D and the wvalve

60CD 1in another instance. Accordingly, the .réfrigerant
accumulated therein will release heat to the frost on the
evaporators 28A and 28B or 28C and 28D.

Preferably,  the defrost control wvalves (e.g.,
30AB and 30CD in Figs. 2 and 3, and 60AB and 60CD 1in Figs. 4

and 5) are provided 1n a refrigeration pack 1ncluding the

compressors of the compression stage 12 (Fig. 1), as well as
various pumps, pipes (e.g., suction header), tanks and other
valves. Accordingly, the wilri'ng between the controller 32
and the defrost control wvalves 1s relatively short, as

opposed to systems of the prior art in which wiring had to

extend up to the evaporators to reach the individual control

valves. Moreover, as there are fewer defrost control valves

in accordance with the present invention as they are

regrouped by zone and by portions of refrigerated
enclosures, less wires are required.
It 1s within the ambit of the present invention

to cover any obvious modifications of the embodiments
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described herein, provided such modifications fall within
the scope of the appended claims.
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CLAIMS

1. A refrigeration system of the type having a

compression stage, a condensation stage, an expansion stage

and an evaporation stage, comprising:

a first evaporator group in the evaporation stage,

the first evaporator group having at least two evaporators,

the at least two evaporators of the first evaporator group
being 1n separated refrigerated enclosures; and
a first wvalve positioned on a line common to the at

gt

least two evaporators of the first evaporator group, the '

first valve being closeable to block a supply of refrigerant

to the at least two evaporators of the first evaporator

group simultaneously for a subsequent air defrost of the at

least two evaporators of the first evaporator group.

2 . The refrigeration system according to claim 1,

further comprising:

evaporation stage,

M

‘a second evaporator group in the

the second evaporator group having at least one evaporator;
and '

a second valve positioned on a line common to any

evaporator of the second evaporator group, the second valve

being closeable to block a supp'ly of refrigerant to the at

least one evaporator of the second evaporator group for a
subsequent air defrost of the at least one evaporator of the
second evaporator group;

whereby the first evaporator group and the second

evaporator group may be switched to an air defrost mode

independently from one another.

3. The refrigeration system according to claim 2,

wherein one evaporator of the first evaporator group and one

evaporator of the second evaporator group are in a common

refrigerated enclosure.
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4 . The refrigeration system according to c¢laim 1,

wherein the first wvalve 1is regrouped with the compression

stage in a refrigeration pack.

5. The refrigeration system according to claim 1,
further comprising a controller wired to the first valve 8o
as to control the actuation of the first valve as a function

of the air defrost.

6 . The refrigerant system according to claim 1, wherein
the first wvalve is positioned upstream of the at least two
evaporators of the first evaporator group and between the

condensation stage and the expansion stage.

7 . ~ The refrigeration system according to claim 1,

wherein the first valve 1s positioned downstream of the at
least two evaporators of the first evaporator group, whereby
refrigerant accumulates petween the expansion stage and the
first wvalve to release heat to defrost build-ups on the at

least two evaporators.

—

8 . A method for stopping a supply of refrigerant to

evaporators of a refrigeration sYs:em of the type having a

compression stage, a condensation stage, an expansion stage
. 9

goeken
amnad

and an evaporation stage, for a subseguent air defrost of

the evaporators, comprising the steps of:

providing a valve 1in a line common to at least two

evaporators of the evaporation stage, the at least two

evaporators being in separated refrigerated enclosure; and

closing the wvalve so as to block the supply of

refrigerant to the at least two evaporators simultaneocusly.

9. The method according to claim 8, wherein the valvé 1S
provided upstream of the at least two evaporators of the
first evaporator group and between the condensation stage

and the evaporation stage.
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10. The method according to claim 8, wherein the valve 1s

provided downstream of the at least two evaporators of the

first evaporator group, whereby refrigerant accumulates

between the expansion stage and the valve to release heat to

defrost build-ups on the at least two evaporators.



CA 02473768 2004-07-12

14

CONDENSATION

16
STAGE _

EXPANSION
STAGE

- COMPRESSION
STAGE

EVAPORATION
STAGE

wiv @ dey VI A 4 Sy aam eam enm A B for we e e AF A G Sk das w—n = NP S TR -—eame A 49y oEe awm A NS W PP

e Ere Sun waw A Nk Sl MRS ap b Wb Yub AW Suf mt owr WUF GPR WS EEp anr anm S Wb Ginh Sk bniy A wed WA VD GEF CUR et Sah W SEn wer oy o TR VIR G TEF TEE EAS ok A WA TR YW e

: 18
20
AB““\ 26A 27A 28A
T N A N
25A
Exs:s\?é‘)” — »| EVAPORATOR
5E 28B

278

EXPANSION
VALVE

on 4 ik &= = - E R S e . ik um wpy W W --"-ﬂﬂl

s san B mmb Spm wme s oun VS WP W AN BRS Gms Add Spf Spl sy s o qum wew WP ARG A0 AAE Akl chmk MG WM GOy W aEn am Wil ek ol e we W e B S e R

," 7 ,30CD

26C EXPANSION
VALVE

b

- . - —-— T WN W

25C |
o L
CONTROLLER| _ FALVE
25D ?....ﬂ,‘..-_.. Y S
32 / *: |
_d 26D _

Fig. 2 P



CA 02473768 2004-07-12

25A,B

25A ~___25B

26B EXPANSION

&

J
Mo
o0
0

:

i

l

t

1

1

1 i

!

l

'

;

t

l

I

1

!

c

4 '

t

J

iy Vb oy e wE T --uﬂ*-——_i————_ - AR AUV TNV T W

EVAPORATOR |___%
_—

!

/

P 4

)

é ' l EVAPORATOR

Y wErF Wb W aar e WP BE T wa T G A Wk WA Ak AMR WA Ak A ik wavd ma W A VE TRE SVE AR i ek Sl depr guiv gur g Wyl WY W A

H
-
o
O

N
0
J

wipge ok s ek A U ] ENA TS AN AME AV AR Sk ey wed Ay ae ST EESr S W W mEy W GEE W

27D

EXPANSION
VALVE

—

EXPANSION 26D
VALVE

T

20’ 25C,D ' 25D




CA 02473768 2004-07-12

- 26A 27A 28A
25A SECUTILCEEELTEEE "”“"("“""":' 60AB
EXPANSION EVAPORATOR
VALVE - ' .
' 28B |
258 ’7R

25 EVAPORATOR

EXPANSION
- ] VALVE T
30AB | _
CONDENSER 268
' . 27C
26C | EXPANSION |
ig VALVE |

25C

p= dunl  decw AR - ww Ged Y A MR WA N YR e W WU VR MR W ammm  descs

24

- e ek shes ki W dur Y= Ny =S e ki WED AVE A W S - wam whikd 4 T

27D B __]
EXPANSION |
Frpre EVAPORATOR
25D Lo, 7 ------ 60CD
/ ;26D 28D . '

o CD




CA 02473768 2004-07-12

25A,B

25B -

- 25A

32

26B

27B

EXPANSION
VALVE

CONTROLLEEI—:-I |

EXPANSION
VALVE

26A
27A

EVAPO

RATOR l
EVAPORATOR

TS W NP RS A% T

llllllllllllllll

R M =i v Cwd ey T YOW OO O TWE O WETR WFT PTa eeny AN O NG TIW T MR T

EXPANSION
VALVE

26

ey ww N W e e W oW YRR W T A W T aaEm

nc
LLl
2
-
LLl
-
.
O
O

24

EXPANSION

VALVE

25D

25C,D

50°




l/zss «

EXPANSION
VALVE

|
i
]
i
i
i
i
i
|
i
i
1
r'.
i
'
'
t
;
i
t
;
I
'
)
I
i
!
1
AT W NS P R SR R B M M A e b

32
26B
) e

CONTROLLER

-
-
- -
- .

-

l/ 25A

Y ww wr v wr wis wm e v e W v W vw awm e e Yvs W mwe e ver wll A e e IR DY O XD

XPANSION
VALVE

25A,B

L

26A

27TA~—__

EXPANSION
VALVE

25D

T/ 25C

28A
40AC
28C

CONDENSER

EXPANSION
VALVE

25C,0D

g

|

50"



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

