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such extensions often require the air conditioning system for the initial
building structure to be com- Field of the Invention
pletely replaced with a new system to be able to handle the load of the
extended building structure. This invention relates to modular
refrigeration   5 systems and relates particularly to such refrigera- tion
systems for use in air conditioning installations.  Background Art Air
conditioning installations for modem build- ings, such as large office
structures, shopping       Australian Patent Specification 218,986 In the
complexes, warehouses and the like, conventionally  10  name of Alden
Irving McFarlan discloses an air comprise air treatment units to which
water or other  conditioning system  for buildings having areas heat
exchange fluid is pumped whereby air is cool-  which require heating and
cooling, the system In- ed (in summer) or heated (in winter) and circulated
corporating separate air treating units for each of to the areas to be
conditioned. The heat exchange  the different areas. The system described
incor- fluid for cooling is generally circulated through an   15  porates a
number of individual refrigeration units evaporator/chiller of a
refrigeration system which  comprising separate compressors, evaporators
and removes heat from the fluid. The heat is given up  condensers. These
can be automatically and in- to a second heat exchange fluid which
circulates   dividually controlled for starting, stopping and un- passed
the condenser of the refrigeration system.  loading of the compressors to
maintain high effi- The second heat exchange fluid may also com-  .20
ciency of operation at less than peak loads. How- prise water or other
liquid or may comprise air in  ever, the condensers for each refrigeration
unit are an air cooled or evaporative cooler system. Such   connected in
series as are the water circuits of the systems may also be designed to
operate on re-     evaporator/chillers thus requiring each refrigeration
verse cycle and act as heat pumps to heat the air  unit to have individual
design criteria in accordance to be conditioned. The refrigeration system
will, of  25  with the variation in temperature of the water cir- course,
have cooling/ heating capacity appropriate  culating through the
individual, series connected to the capacity of the air conditioning
installation.  condensers and evaporator/ chillers. It is desirable to
provide an improved refrigera- tion system which obviates the disadvantages
of Background of the Invention                   30  the known systems. It
is also desirable to provide an improved For high capacity installations,
as may be in-  refrigeration system which allows the design and corporated
in office and apartment blocks, a refrig-  construction of an air
conditioning system for a eration system of high output is necessary to be
building or like structure, which air conditioning able to handle the
maximum load expected. In  35  system is less prone to breakdown and
failure than practice, such high output refrigeration systems   known air
conditioning systems. tend to be more prone to breakdown and failure
It Is also desirable to provide an improved than do lower output
refrigeration units. Such     refrigeration system particularly for air
conditioning breakdowns and failures often leave the building in  and in
which a breakdown or failure of part of the which the system is installed
without any air con-  40  refrigeration system does not prevent operation
of ditioning until the breakdown or failure is remedied.  the air
conditioning plant. In high capacity systems, breakdowns and failures
It is further desirable to provide an improved can often take days and,
sometimes, weeks to       air conditioning system using discrete
refrigeration repair.                                            units
which can be removed, repaired and/or re- Further, in the design and
construction of many   46  placed without major disruption of the operation
of modern building structures, provision is made for  the air conditioning
system. FR-A-2258596 dis- the expansion of the building structure, that is,
the  closes a refrigeration unit having two substantially building is
constructed in a number of stages     identical refrigeration circuits,
several such units spread over a period of time. Because of the       being
able to be connected to fluid supply and difficulty in expanding a
predesigned air condition-  so  return pipes by individual fluid
connections. The ing system, it is generally necessary to design and
refrigeration units of FR-A-2258596 are essentially install the system to
have the air conditioning ca-  Independent and when several such units are
used pacity for the completed building structure. This  In combination, the
individual units remain indepen- means, therefore, that the system is
running, Ineffi-  dent and thus able to be removed or replaced ciently, at
less than full load capacity until such   55  without affecting the others,
each unit having sepa- time as all building stages are completed.
rate fluid connections and power supply. In other instances, building
structures are ex-   In contrast the present invention provides mod- tended
after the initial design and construction, and  ular refrigeration units
having integrated fluid head- 2 



3                 EP 0 190 167 B1                   4 er pipes and, in a
preferred embodiment, an in-   disconnected from  service and an
appropriate tegrated electrical supply.                       alarm
indication is given. For this purpose, each modular unit is provided with
appropriate sensors to monitor operation of the respective units. Summary
of the Invention                    .        Each modular housing has sides
which abut opposed sides of adjacent units, the header means According to
the present invention there is    of abutted units being interconnected to
form com- provided a refrigeration system for transferring heat  mon
manifolds for supply and return of the respec- from one fluid to another
comprising a plurality of  tive heat exchange fluids. Each unit preferably
substantially identical modular refrigeration units  10  comprises two
refrigerant compressors with sepa- adapted to be assembled together to form
a sys-   rate condenser and evaporator circuits. The modu- tem assembly,
each unit having a housing for at  lar housing houses both evaporators in
one com- least one refrigeration circuit including a compres-  partment
which defines a single flow passage for sor means, evaporator means and
condenser         the first heat exchange fluid. The modular housing means,
a first fluid flow passage means for flow of  15  of each unit also houses
both condensers in a a first fluid in heat exchange relation with the
second compartment which defines a single flow evaporator means, a second
fluid flow passage     passage for the second heat exchange fluid. means
for flow of a second fluid in heat exchange    Each said header means
comprises a fluid relation with the condenser means, means for con-  supply
pipe and a fluid return pipe communicating veying the first fluid to the
first fluid flow passage   20  with the respective flow passages, the
supply and means and second fluid supply means to supply     return pipes
of each unit having connection means the second fluid to the second fluid
flow passage  for coupling two respective pipes of adjacent units. means
characterized in that said means for con- veying the first fluid to the
first fluid flow passage means comprises a pair of header pipes extending
25  Description of the Drawings across the unit, and In fluid communication
with the first fluid flow passage means, releasable connect-  Figure 1 is a
perspective view of a plurality of ing means interconnecting adjacent ends
of header  interconnected modular refrigeration units in accor- pipes of
adjacent units whereby the interconnected  dance with the present
invention, header pipes form unitary first fluid supply and   30  Figure 2
is a part cut-away perspective view of return manifolds for the assembly
with the evapora-   one modular refrigeration unit in accordance with tor
means of each unit connected in parallel.    the invention. Each modular
unit preferably has an evaporator    Figure 3 is a part sectional, side
elevational circuit in the housing and separated from a con-  view of the
modular unit of Figure 2. denser circuit in the housing. With this arrange-
35  Figure 4 is a front elevational view, with the ment, the housing
defines one passage for the flow  front panel removed, of the modular unit
of Figure of heat exchange fluid in heat exchange relation  2, with the
evaporator circuit and a second passage     Figure 5 is a cross-sectional
plan view of sev- for flow of a second heat exchange fluid in heat  eral
interconnected modular units in accordance exchange relation with the
condenser circuit.  40  with the invention, and The headers are provided on
or incorporated in    Figure 6 is a side elevational, part cross-sec- the
housing to convey heat exchange fluid to and  tional view of a further
embodiment of the inven- from the flow passages In the housing. The head-
tion. ers of each housing are adapted to be connected to headers of the or
each adjacent unit.     45 Preferably, the control means is operative to
Description of the Preferred Embodiments cause progressive actuation of the
units in se- quence in response to increasing load demand, the    With
reference to Figure 1, a refrigeration sys- sequence of actuation being
automatically changed  tern for use in an air conditioning installation,
par- at periodic intervals whereby to substantially equal-  50  ticularly a
high capacity installation, comprises a Ize usage of all units over a
prolonged period. In a  series of modules 12 arranged in face-to-face rela-
particularly preferred embodiment, one of the mod-  tion. As shown in
Figures 2 to 5, each module ular units is designated a master unit and is
pro-  comprises a housing 14 on which is mounted two vided with electric
control means to which other,  sealed unit refrigeration compressors 16.
The hous- slave units are connected whereby operation of all  55   ing 14
is formed of a bottom wall 42, side walls 41, units is controlled by the
master unit. The control  a front wall 38, a rear wall 39 and a top wall
43. 



means so arranged that, in the event of a failure of  The housing 14 is
divided into two compartments one of the modular units, that unit is
electrically  19 and 21 separated by the partition 22. Compart- 3    5
EP0190167B1                       6 ment 19, contains a pair of evaporator
coils 17, one  ensure that the compartments 19 and 21 are fluid for each
compressor 16, and compartment 21 con-   light. It will be appreciated,
however, that the evap- tains two condenser coils 18. An appropriate
refrig-  orator coils 17 and the chiller water flow passages erant
expansion device (not shown) is connected   can be incorporated in a series
of heat exchange between the respective evaporator and condenser.  5
plates which define the separate passageways for of each refrigeration
circuit, in a known manner.  the respective fluids, thus obviating the need
to The compartments 19 and 21 define separate fluid  provide a fluid tight
compartment. Such plates are flow passages which serve to carry separate
flows  known in the art and are not described herein in of heat exchange
fluid, for example water, in heat  detail. exchange relation with the
evaporator coils 17 and   10  The top wall 43 of the housing 14 has mounted
the condenser coils 18.                           along the rear edge
thereof an electrical bus bar 46 Baffles, shown generally at 20, act to
direct the  to which the compressors 16 are electrically con- flow of heat
exchange fluid into intimate contact  nected. The bus bar 46 has
appropriate connec- with the evaporator coils 17 while similar baffles 25
tions 47 at each end to enable the bus bars of in compartment 21 act in a
similar manner with  15  adjacent units to be interconnected to provide
con- regard to the condenser fluid flow.               tinuity of
electrical power supply to each unit. The-heat exchange fluid, i.e. water,
which is to  Although the compressors 16 mounted on the be cooled by the
evaporator coils 17, Is supplied to  top wall 43 of the housing 14 may be
exposed. It is the compartment 19 by a header pipe 23 mounted    preferred
that a top cover 51 is provided over the on the front wall 38 of the
housing 14 by bracket  20  compressors 16. The top cover 51 is removable
24. The header pipe 23 has an opening 26 which    without removing the
respective module 12 from communicates with an inlet tube 27 extending from
the assembly to facilitate service and maintenance. the compartment 19.
Removable front and rear cover plates 56 and 57, Cooled water is taken from
compartment 19     respectively, are also provided on the housing 14.
through the lower header pipe 28 on the front wall  25  As described above,
each module 12 com- 38 of the housing 14. The lower header pipe 28
prises a separate refrigeration unit comprising two has an opening 29,
similar to opening 26, which   refrigeration circuits. The refrigeration
circuits of communicates with an outlet tube 31.              each unit
are, essentially, independent of those of Header pipes 32 and 33 are
mounted on the     each of the other modules, with each circuit includ-
rear wall 39 of the housing 14 on brackets 30 and  so  ing its own control
means In order to deactuate the communicate with the compartment 21 by
similar    refrigeration unit In the event of an overload or openings and
tubes 34 and 36, respectively. The   other malfunction occurring in that
urilt. The control header pipe 33 conveys cooling water to the con-  means
Includes an electrical control panel 48 denser coils 18 in compartment 21,
the cooling    mounted on the top wall 43 of the housing 14. The water
being removed through the header pipe 32.    35  control panel 48 receives
signals from sensors (not Each of the header pipes 23, 28, 32 and 33 are
shown) associated with operation of the refrigera- of a length enabling
end-to-end connection with   tion units and transmits those signals through
elec- corresponding header pipes of adjacent modules    trical connections
44 on the front of the housing 14 12 to form a common series of fluid
manifolds. A  to a master control panel located on one of the coupling
generally indicated at 35, such as that  40  modules 12 in the system,
preferably an end mod- known by the trade mark VICTAULIC, is used to
ule 12A. The master control panel houses the elec- form fluid tight
connections between the pipe ends.  trical control circuits for the control
of the assembly End caps 40 are used to seal the ends of the      of the
modules 12 in accordance with the desired header pipes of the last module
12 of the assembly  operation or control of the air conditioning installa-
while appropriate fluid supply and return lines (not  45  tion whereby the
cooling effect of the system (or shown) are connected to the header pipes
of the   the heating effect if the refrigeration units are act- first
module 12.                                 ing In a reverse cycle mode)
meets the Instanta- Pipes 37 for conveying refrigerant between the  neous
requirements of the air conditioning installa- compressors 16, condenser
and evaporator coils   tion. Under part load conditions, the control
circuits 18, 17, respectively, extend down and through the  50  are
operative to actuate only one or some of the front and rear walls 38 and 39
of the housing 14 to  modules 12 (depending on the load) with other the
respective coils.                             units being brought into
operation as the load in- The side walls 41 on each side of the housing
creases. Advantageously, the control circuits are 



14 are removable to give access to the compart-   operative to
automatically switch, at predetermined ments 19 and 21. The side walls are
sealed against  65  Intervals, the order in which the modules 12 are the
housing bottom wall 42, the top wall 43 on    brought into operation in
order to substantially which the compressors 16 are mounted, the parti-
equalize the usage of the individual modules over a tion 22 and the front
and rear walls 38 and 39 to  prolonged period of time. The control circuits
may 4    7                 EP0190167B1                        8 include
memory circuits which maintain a constant     The use of header pipes to
form common record of the hours of operation of each module 12,  manifolds
for supply and return of heat exchange the information being used to ensure
substantial   fluid faclitates interconnection of the separate re-
equalization of usage of the individual modules    frigeration units and
allows modular construction of over a period of time.
5  identical units which can be mass-produced for A simple microprocessor
can be used to con-    relatively less cost than fabricated units. The mod-
trol the progressive switching functions and to    ular units are readily
assembled into complete units match operation of the refrigeration system
to the  of  any desired capacity. load requirements of the air conditioning
installation   As indicated above, the refrigeration circuits to which the
system is connected.             10  may be adapted for reverse cycle
operation, If The modular construction described permits     desired.
additional slave modules 12 to be added to the        It will be understood
that the refrigeration sys- assembly in order to increase the capacity of
the  tern of the invention can be used for purposes referigeration system
resulting from changes in   other than air conditioning installations.
Thus, the load criteria of the air conditioning installation. In  15
modular system is particularly useful for cool stor- the event of a
malfunction in one of the modules   age, cool rooms and freezer rooms in
food pro- 12, that module may be shut down by the control   cessing and
handling Industries and in any other circuits, while permitting continued
operation of the  area requiring the use of relatively large capacity other
modules. Depending on the fault, the defec-  refrigeration. tive module may
be repaired in situ while the   20 system Is in operation, or the defective
module may be removed from the assembly for repair, a spare module being
incorporated in the assembly    Claims to replace the removed, defective
module or the assembly being permitted to operate without a   25  1. A
refrigeration system  for transferring heat replacement. Naturally, if a
module is removed        from one fluid to another comprising a plurality
from the assembly for repair or maintenance, the      of substantially
identical, modular refrigeration header pipes 23, 28, 32 and 33 of the
modules 12      units (12) adapted to be assembled together to on each side
of that to be removed are connected      form a system assembly, each unit
(12) having together by temporary pipe connections to main-  30   a housing
(14) for at least one refrigeration tain the heat exchange fluid circuits.
Similar tem-   circuit including a compressor means (16). porary electrical
connections are also made.          evaporator means (17) and condenser
means Referring to Figure 6, in this embodiment          (18), a first
fluid flow passage means for flow which uses a single compressor 16, the
housing 14     of a first fluid in heat exchange relation with has a single
compartment 19 for the evaporator coil  35  the evaporator means (17), a
second fluid flow 17 while the condenser coil 18 is located in an air
passage means for flow of a second fluid In cooling chamber 52 located
above the compressor     heat exchange relation with the condenser 16. Fans
53 draw air through the chamber 52 to        means (18), means for
conveying the first fluid cool the finned condenser coil 18.
to the first fluid flow passage means and sec- In some installations, an
evaporative condenser  40  ond fluid supply means to supply the second is
used and for this purpose water sprays 54          fluid to the second
fluid flow passage means (shown in dotted lines) spray water over the con-
characterized in that said means for conveying denser coil 18.
the first fluid to the first fluid flow passage A refrigeration system
formed in accordance        means comprises a pair of header pipes with the
present invention utilizing a number of  45  (23,28) extending across the
unit, and in fluid modules 12 assembled together to form a single
communication with the first fluid flow passage unit will have a
reliability related to the reliability of  means, releasable connecting
means (35) in- the individual modules 12, which is substantially
terconnecting adjacent ends of header pipes of better than the reliability
of a single refrigeration  adjacent units whereby the interconnected unit
of equivalent output. The reliability is further  50  header pipes (23,28)
form unitary first fluid 



enhanced, in accordance with the Invention, by the    supply and return
manifolds for the assembly continued operation of other modules of an
assem-     with the evaporator means (17) of each unit bly if one module is
shut down for repair or main-    (12) connected in parallel. tenance. A
system of increased capacity can be obtained in accordance with the
invention simply  55  2. A refrigeration system  according to claim 1 by
adding additional modules, as required, to take    characterized in that a
pair of second header account of any increase in load resulting from a
pipe means (32,33) extends across each unit building extension or the like.
(12) and communicates with the second fluid 5    7                 EP 0
190167 B1                      8 include memory circuits which maintain a
constant      The use of header pipes to form common record of the hours of
operation of each module 12,  manifolds for supply and return of heat
exchange the information being used to ensure substantial   fluid
facilitates interconnection of the separate re- equalization of usage of
the individual modules    frigeration units and allows modular construction
of over a period of time.                       . 5   identical units which
can be mass-produced for A simple microprocessor can be used to con-
relatively less cost than fabricated units. The mod- trol the progressive
switching functions and to    ular units are readily assembled into
complete units match operation of the refrigeration system to the  of any
desired capacity. load requirements of the air conditioning installation
As indicated above, the refrigeration circuits to which the system is
connected.             to   may be adapted for reverse cycle operation, if
The modular construction described permits      desired. additional slave
modules 12 to be added to the         It will be understood that the
refrigeration sys- assembly in order to increase the capacity of the  tem
of the invention can be used for purposes referigeration system  resulting
from changes In   other than air conditioning installations. Thus, the load
criteria of the air conditioning Installation. In  15   modular system is
particularly useful for cool stor- the event of a malfunction in one of the
modules    age, cool rooms and freezer rooms in food pro- 12, that module
may be shut down by the control   cessing and handling industries and in
any other circuits, while permitting continued operation of the  area
requiring the use of relatively large capacity other modules. Depending on
the fault, the defec-   refrigeration. tive module may be repaired in situ
while the   20 system is in operation, or the defective module may be
removed from the assembly for repair, a spare module being incorporated in
the assembly    Claims to replace the removed, defective module or the
assembly being permitted to operate without a   25  1. A refrigeration
system  for transferring heat replacement. Naturally, if a module is
removed         from one fluid to another comprising a plurality from the
assembly for repair or maintenance, the       of substantially identical,
modular refrigeration header pipes 23, 28, 32 and 33 of the modules 12
units (12) adapted to be assembled together to on each side of that to be
removed are connected       form a system assembly, each unit (12) having
together by temporary pipe connections to main-   30   a housing (14) for
at least one refrigeration tain the heat exchange fluid circuits. Similar
tem-   circuit including a compressor means (16), porary electrical
connections are also made.           evaporator means (17) and condenser
means Referring to Figure 6, in this embodiment           (18), a first
fluid flow passage means for flow which uses a single compressor 16, the
housing 14      of a first fluid in heat exchange relation with has a
single compartment 19 for the evaporator coil  35  the evaporator means
(17), a second fluid flow 17 while the condenser coil 18 is located in an
air    passage means for flow of a second fluid in cooling chamber 52
located above the compressor        heat exchange relation with the
condenser 16. Fans 53 draw air through the chamber 52 to         means
(18), means for conveying the first fluid cool the finned condenser coil
18.                     to the first fluid flow passage means and sec- In
some installations, an evaporative condenser   40  ond fluid supply means
to supply the second is used and for this purpose water sprays 54
fluid to the second fluid flow passage means (shown in dotted lines) spray
water over the con-      characterized in that said means for conveying
denser coil 18.                                        the first fluid to
the first fluid flow passage A refrigeration system formed in accordance
means comprises a pair of header pipes with the present invention utilizing
a number of  45   (23,28) extending across the unit, and in fluid modules
12 assembled together to form a single         communication with the first
fluid flow passage unit will have a reliability related to the reliability
of  means, releasable connecting means (35) in- 



the individual modules 12, which is substantially      terconnecting
adjacent ends of header pipes of better than the reliability of a single
refrigeration  adjacent units whereby the interconnected unit of equivalent
output. The reliability is further  so  header pipes (23,28) form unitary
first fluid enhanced, In accordance with the invention, by the     supply
and return manifolds for the assembly continued operation of other modules
of an assem-      with the evaporator means (17) of each unit bly if one
module is shut down for repair or main-     (12) connected in parallel.
tenance. A system of increased capacity can be obtained In accordance with
the invention simply  55  2. A refrigeration system  according to claim 1
by adding additional modules, as required, to take     characterized in
that a pair of second header account of any increase in load resulting from
a       pipe means (32,33) extends across each unit building extension or
the like.                        (12) and communicates with the second
fluid 5    9                 EP 0190167 B1                     10 flow
passage means for supply of said second       an electrical bus bar means
with releasable fluid thereto.
connections to interconnect bus bar means of adjacent units of the assembly
and thereby 3.  A refrigeration system according to claim 1 or      provide
continuity of power supply to all units claim 2 characterized in that each
modular unit   6  of the assembly. (12) has two refrigeration circuits and
said first flow passage directs said first fluid into heat  12. A
refrigeration system according to claim 1 exchange contact with the two
evaporator           characterized in that a control means is pro- means
(17) of the two circuits.                    vided for the assembly for
controlling operation 10      of each unit of the assembly, said control 4.
A refrigeration system according to claim 3         means being operative
to cause progressive characterized  in that separate condenser
actuation of the modular units (12) of the as- means (18) of the two
circuits of each unit (12)   sembly in sequence in response to increasing
are connected in parallel In the second fluid      load demand. flow
passage means.                        15 13. A refrigeration system
according to claim 12 5. A refrigeration system according to any pre-
characterized in that said sequence of actu- ceding claim characterized in
that the first fluid  ation of said modular units (12) Is automatically is
water.                                          changed at periodic
intervals to substantially 20      equalize use of all modular units over a
pre- 6.  A refrigeration system according to any pre-        determined
period of time. ceding claim characterized in that the second fluid is air.
14. A refrigeration system according to claim 12 characterized in that said
control means in- 7. A refrigeration system according to claim 1   25
cludes sensors on each modular unit (12) to characterized in that a pair of
compressors        sense an overload or malfunction thereof, and (16) are
mounted on the housing (14) with          means to discontinue operation of
any individ- refrigerant pipes passing through the housing      ual modular
unit of an assembly in response to wall to the evaporator means (17) and
con-         a sensed malfunction or to activate a non- denser means (18)
of respective refrigeration   30  operational unit of an assembly In
response to circuits which are in heat exchange relation       a sensed
overload. with the first and second fluids, respectively. 8. A
refrigeration system  according to claim 1    Revendicatons characterized
in that said housing (14) com-  3s prises a first compartment (19)
containing said  1. Systbme de refrigeration pour transfdrer de la
evaporator means (17) and a second compart-        chaleur d'un fluids a un
autre, comportant une ment (21) containing said condenser means
pluralit4 de groupes de rdfrldration modulal- (18).
res (12) sensiblement Identiques, congus pour 40      8tre assembl6s
ensemble pour donner un en- 9. A refrigeration system  according to claim 1
semble formant systhme, chaque groups (12) characterized in that said pair
of header pipes    comprenant un carter (14) pour au moins un comprises a
fluid supply pipe and a fluid return   circuit de refrigeration Incluant
des moyens pipe connected by conduit means to the first       formant
compresseur (16), des moyens for- fluid flow passage means, the supply and
re-  45   mant dvaporateur (17) et des moyens formant 



turn pipes each being fitted with fluidtight re-   condenseur (18), des
moyens formant passage leasable couplings (35) connecting the ends
pour lMcoulement dun premier fluids pour thereof to the respective supply
and return        permettre l'4coulement d'un premier fluids en pipes of
adjacent units or to mains supply and     rdallsant un dchange de chaleur
avec les return pipes in the case of an end unit of an   so  moyens formant
6vaporateur (17), des moyens assembly.
formant passage pour lMcoulement d'un se- cond fluids pour permettre
ldcoulement d'un 10. A refrigeration system according to any pre-
second fluids en rdalisant l'echange de chaleur ceding claim wherein the
second fluid is water.    avec los moyens formant condenseur (18), des 55
moyens pour transporter Is premier fluids dans 11. A refrigeration system
according to claim 1        les moyens formant passage pour l'dcoule-
wherein the compressor means (16) are elec-        ment du premier fluide,
et des moyens d'ame- trically operated and said housing (14) carries    nbe
du second fluids pour amener le second 6    11           EP 0190167B1
12 fluideodans les moyens formant passage pour        mant condenseur (18)
des circuits de r6frigera- I'ecoulement du second fluide, caract6ris6 par
ton respectifs qul sont en relation, pour schan- le fait que lesdits moyens
prevus pour trans-     ge de chaleur, avec le premier et le second porter
le premier fluide dans les moyens for-     fluides, respectivement. mant
passage pour l'ecoulement du premier . s fluids comportent une paire de
tubulures       8  Systeme de refrigeration solon la revendication (23,28)
qui s'6tendent d'un cote a I'autre du      1, caracterise par le fait quo
ledit carter (14) groupe et qui sont en communication fluldique
comporte un premier compartiment (19) conto- avec les moyens forment
passage pour l'ecou-       nant lesdits moyens formant evaporateur (17)
lement du premier fluide, des moyens de rac-  tO  et un second compartfment
(21) contenant les- cordement amovibles (35) interconnectant des      dits
moyens formant condenseur (18). extremites, voisines, des tubulures des
grou- pes voisins. ce par quol les tubulures intercon-  9. Syst&me de
refrigeration solon la revendication nectees (23,28) forment des
collecteurs, d'une     1, caracteriss en ce quo ladite paire de tubulu-
piece, d'amenee et de retour du premier fluide  is  res comporto une
tubulure d'amenee du fluids pour l'ensemble, les moyens formant Avaporal
et une tubulure de retour du fluids reli6es, par tour (17) de chaque groupe
(i2) 6tant relles en    des moyens formant conduit, aux moyens for-
parallele.                                         mant passage pour
l'6coulemcnt du premier fluids, des tubulures d'amen6e et de retour 2.
Systeme de refrig6ration solon la revendication   2o  etant chacune
equip6es de raccords amovibles 1, caracterise par le fait qu'une paire de
-(35), 6tanches au fluide, qui relient lours extre- moyens formant secondes
tubulures (32,33)          mitds aux tubulures respectives d'amen6e et
s'6tendent d'un c8te & I'autre de chaque grou-     de retour des groupes
voisins ou aux tubulures pe (12) et communiquent avec les moyens
principales d'amonee et de retour, dans le cas formant passage pour.
l'coulement du second   25   d'un group. d'extrdmlti d'un ensemble. fluido
pour y amener ledit second fluids. 10. Systeme de r~frigeration solon l'une
quelcon- 3. Systbme de refrigeration solon la revendica-       quo des
revendications prec6dentes, dans le- cdon 1 ou la revendicaclon 2,
caracterlse par le  quel Is second fluido est I'eau. fait que chaque groups
modulaire (12) compor-  30 to deux circuits de rdfigdration et par le fait
11. Systeme de refrigeration selon la revendication quo ledit passage
d'ecoulement du premier          1. dans lequel les moyens formant compres-
fluids envole ledit premier flulde on contact,    seur (16) sont manoeuvr6s
dlectriquement et pour -change thermique, avec  les deux            dans
loquel ledit carter (14) porte un moyen moyens formant evaporateur (17) des
deux   35     formant barre omnibus -lectrique avec des circuits.
connexions amovibles pour Interconnecter les moyens formant barre omnibus
des diff6rents 4. Systeme de refrig6ration salon la revendicaton
groupes de l'ensemble et assurer ainsl la 3, caracterise par le fait quo
les moyens dis-    contnuite de l'alimention puissance & tous les Uncts
formant condenseur, (18), des deux cir-  40  groupes de l'ensemble. cuits
de chaque groupe (12) sont rell6s en paralale dans les moyens formant
passage       12. Systbme de r4frigeration slon la revendication 



pour l'ecoulement du second fluide.               1, caracteris6 par le
fait quo des moyens de commando sont prdvus pour l'ensemble pour 5. Systbme
de refrigeration solon l'une quelcon-  45  commander le fonctionnement de
chaque quo des revendications precedentes, caractsri-    groups de
l'onsemble, lesdits moyens de com- se en co quo le premier fluids est
l'eau.         mands fonctionnant pour realiser la miss en oeuvre
progressive des groupes modulaires 6. Systeme do refrig~ration selon l'uns
quelcon-      (12) de l'ensemble en sequence, en reponse a quo des
revendicatlons prec6dentes, caracteri-  50  un accroissement de la demando
de charge. ss en ce quo le second fluldo est P'air. 13. Systsme de
refrigeration solon la revendication 7. Systsme de refrigeration solon la
revendication    12, caractbrls4 par le fait que ladits s6quence 1,
caracterise par le fait qu'une pairs de com-   de mise en oeuvre desdits
groupes modulaires presseurs (16) sont montes sur le carter (14),  55  (12)
est automatiquement modffi6e A interval- les condultes de refrig rant
passant & travers    les pri odlques pour egalisor sensiblement la parol du
carter pour arriver aux moyens        l'emplol de tous les groupes
modulaires sur formant dvaporateur (17) et aux moyens for-       une
perlode de temps pred6termin6e. 7    13                 EP 0190167B1
14 14. Systeme de refrigdration selon la revendication    erste
Fluiddurchflulmittel das erste Fluid in 12, caracterise par le fait que
lesdits moyens     Wirmeaustauscherkontakt mit den zwel Ver- de commande
comprennent des detecteurs             dampfem (17) der beiden Kreislaufe
leitet. sur chaque group. modulaire (12) pour d6tec- ter une surcharge ou
un mauvais fonctionne-   s   4. Kflhisystem nach Anspruch 3, daduruch ge-
ment de ce groups, ainsi quo des moyens            kennzelchnet, daB die
getrennten Kondensato- pour interrompre le fonctionnement de tout
ran (18) der beiden Krelsliufe jeder Einheit groupe modulaire Individuol
d'un ensemble en       (12) im zweiten FluiddurchfiluBmIttel parallel
reponse a la d6tection d'un mauvais fonction-      miteinander verbunden
sind. nement, ou pour mettre en route un groupe,  10 qui no fonctionnalt
pas, d un ensemble en      &  KIihisystem nach elnem der vorhergehenden
reponse a. la detection d'une surcharge.           Ansprflche, dadurch
gekennzelchnet. daB das erste Fluid Wasser ist. Ansprtlche
15  6. Klhisystem nach elnem der vorhergehenden AnsprUche, dadurch
gekennzelchnot, daB das 1. KUhisystem zum Obertragen von Warme von
zwelte Fluid Luft ist. elnem Fluid an ein anderes, mit elner Vielzahl von
im wesentlichen identischen modularen      7. KIlhlystem nach Anspruch 1,
dadurch gekenn- KIfhleinhelten (12), die zur Bildung eines Sy-  2o
zeichnet, daB sin Paar Kompressoren (16) am stemautbaues zusammenfUlgbar
sind, wobel           Gehluse (14) befestlgt sind, wobel .Kahlrohre jede
iinheit (12) esn Gehluse (14) ftr wenig-      durch die Gehausewand zum
Vordampfer (17) stens elnen KoUhikrels mit elnem Kompressor        und zum
Kondensator (18) der betreffenden (18), elnem Verdampfer (17) und einem
Kon-         KUhlkrelslaufe ffhren und in W~rmeaustausch- densator (18),
femer ein erstes FluiddurchfluB3-  25  verbindung mit dem ersten bzw.
zwekten Fluid mittel fUr den DurchfluB elnes ersten Fluids       sind.
unter Wirmeaustausch mit dom Verdampfer (17) und ein zweltes
Fluiddur4hftuimittel fUr  8. KflhIsystem  nach Anspruch 1, dadurch ge- den
Durchflui} eines zwelten Fluids unter War-     kennzeichnet, dal das
Gehiuse (14) elnen er- meaustausch mit dem Kondensator (18), und   30
sten Abschnflt (19), der den Verdampter (17) femer Mittel zum F6rdem des
ersten Fluids          enthalt, und ainen zwelten Abschnftt (21), der zurn
ersten Flulddurchfiullmittel und zwelte       den Kondensator (18) enthalt.
aufweist. Fluidzufiihrmittel zum Zufthren des zwelten Fluids zum zweiten
FluiddurchfluBmittel auf-   9. KOhIsystem  nach Anspruch 1, dadurch ge-
weist, dadurch gekennzelchnet, dal die Mit-  35    kennzoichnet, daB das
Paar Sammelrohre elne tel zum Fordern des ersten Fluids zurn ersten
Fiuldzufthrleitung und eine FluldrUcklaufieltung Flulddurchflulrittel eln
Paar Sammelrohre          aufweist, die durch Leltungon mit dem ersten
(23,28). die sich lungs der Einhelt erstrecken     FlulddurchfluBmittel
verbunden Ist, dal die und in Fluidverbindung mit dem ersten Fluid-
Zufdihr- und die RUcidaufleitung jeweils mit durchfluBmittel sind, und
l6sbare Verbindungs-  4o  fluiddichten ldsbaren Kupplungen (35) verbun- 



mittel (35), die benachbarte Enden der Sam-        den sind, die deren
Enden mit der ZufKhr- melrohre benachbarter Einhelten miteinander
bzw. ROcklauflieltung benachbarter Einheiten verbinden, aufweisen, wodurch
die miteinander      oder mit elner HauptzufUhrlettung und einer
verbundenen Sammelrohre (23,28) eine ein-          Hauptrlcklaufleitung im
Falle elner Endoinheit heitliche erste Fluldzuf~hrung und Racklauf-  45
des Aufbaues verbinden. Verteiler far den Aufbau unter Parallelschalten der
Verdampfer (17) jeder Einheit (12) bilden.  10. KOhIsystem nach elnem der
vorhergehenden AnsprUche, dadurch gekennzelchnet. daR das 2. KtIhisystem
nach Anspruch 1, dadurch ge-           zweite Fluid Wasser lst.
kennzeichnet, dai ein Paar zweiter Sammel-  5o rohre (32,33) sich lRngs
jeder iinheit (12) er-  11. Kfhisystem  nach Anspruch 1, dadurch ge-
streckt und mit dem zweiten FlulddurchfluBmit-     kennzelchnet, dal der
Kompressor (16) elek- tel zum Zuflhren des zwelten Fluids In Verbin-
trisch betriebon ist und dali das Geh8use (14) dung ist.
ehne elektrische Sammelschlene mit ldsbaren 5S      Verbindungen trigt, um
die Sammelschlenen 3. Ktihisystem nach Anspruch 1 odor 2, dadurch
benachbarter Einheiten des Aufbaues miteinan- gekennzelchnet, dalB jede
modulare Einhelt         der zu verbinden und dadurch elne durchge- (12)
zwei KUhlkreisliufe aufweist und daR das      hende Span-nn=Ahrug zu allen
Elnhelten 8    15                 EP 0190 167 B1                     16 des
Aufbaues vorzusehen. 12. KIlhsystem nach Anspruch 1. dadurch ge-
kennzeichnet, daB eine Steuervorrichtung for den Aufbau zum Steuem der
Betatigung jeder   s Einhelt vorgesehen ist und daB die Steuervor- richtung
derart betreibbar ist, daI eine aufein- anderfolgende schrittweise
Zuschaltung der modularen Einheiten (12) des Auflbaues bei Erh6hung der
angeforderten Belastung bewirkt  10 ist. 13. KlhIsyatem nach Anspruch 12,
dadurch gOe- kennzeichnet, daB die Folge In der Zuschal- tung der modularen
Elnheiten (12) sich In pe-   Js riodischen Intervalien autornatisch andert,
um alle modularen Einheiten Uber elne bestimmte Zeltdauer hinweg Im
wesentlichen gleichmaOig zu verwenden. 2z 14. KUhisystem nach Anspruch 12,
dadurch go- kennzelchnet, dai die Steuervorrichtung an je- der modularen
Einhelt (12) Sensoren, um eine Oberlast oder Fehtfunktion zu erfassen. und
Mittel zum Unterbrechen des Betriebes jeder   25 einzelnen modularen
Einhelt des Aufbaues auf- grund elner erfaiten Fehifunktion oder zum
Zuschalten elner sich nicht im Betneb befindli- chen Einheit des Auibaues
aufgrund einer or- falfton Oberlast aufwelst.                  30 35 40 45
50 55 9    


