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APPARATUS AND METHOD FOR 
RECOVERING REFRGERANT THROUGH A 

DOUBLE CONDUIT CONNECTION 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 
The invention is directed to an apparatus and a method for 

securely transferring (e.g. recovering, evacuating and/or 
charging) a fluid refrigerant from/to a refrigeration system. 

2. Description of the Related Art 
From time to time the refrigerant circulating in a refrig 

eration cycle, e.g. the refrigeration cycle of an air condi 
tioning system, needs to be replaced and/or filled up in order 
to ensure proper operation of the refrigeration cycle. 

Apparatuses for transferring, in particular recovering, 
evacuating and/or charging fluid from/to a system, in par 
ticular a refrigerant from/to a refrigeration cycle are known, 
e.g., from US Patent Application Publication 2008/0276634 20 
A1. 

However, as the fluid may comprise flammable sub 
stances, there is a need to ensure that the fluid does not exit 
to the environment and in particular that it does not come 
into contact with electric devices of the recovering-appara- 25 
tus which could ignite the flammable Substance comprised in 
the fluid. 

10 

15 

BRIEF SUMMARY OF THE INVENTION 
30 

It is an object of the present invention to provide an 
improved apparatus for transferring fluid from/to a system 
which reliably ensures that said fluid is not released to the 
environment. 
An apparatus for transferring, in particular recovering, 35 

evacuating and/or charging a fluid from/to a system, in 
particular an air conditioning system, according to the 
invention comprises a main compartment housing at least 
one pumping device, which is configured for pumping the 
fluid from the system; an interface module comprising at 40 
least one gauge, which is configured to display the value of 
the pressure of the fluid in the system and/or in the appa 
ratus, and a fluid connection fluidly connecting the gauge 
with the main compartment. The fluid connection has a 
double conduit design in order to reliably prevent any 45 
leakage of the fluid from the fluid connection to the envi 
rOnment. 

Using a double conduit design for connecting the gauge to 
the main compartment reliably ensures that said fluid is not 
released to the environment in case of leakage. 50 

In an embodiment the connection comprises an inner 
conduit for providing a fluid connection between the gauge 
and the main compartment and an outer conduit, which is 
configured for receiving any fluid leaking out of the inner 
conduit. This provides an example for a double conduit 55 
design according to the invention which prevents fluid to 
exit from the fluid connection even in the case of failure 
(leakage) of the inner conduit and thus enhances the safety 
of the apparatus. 
A method of fluidly connecting the gauge to the main 60 

compartment of an apparatus according to the invention 
comprises the step of connecting the inner conduit to the 
gauge only after the outer conduit has been connected to the 
gauge. This ensures that the outer (safety) conduit, which is 
configured to collect any fluid leaking out of the inner 65 
conduit, is present and connected to the gauge before the 
inner, fluid comprising conduit is connected. An unsafe 

2 
operation of the apparatus with the outer conduit not being 
connected is reliably prevented. 

In an embodiment the apparatus is configured to direct 
any fluid from the outer conduit into the main compartment. 
By directing, e.g. Sucking, fluid from the outer conduit into 
the main compartment a pollution of the environment with 
fluid leaking out of the inner conduit is avoided. In the 
compartment the fluid is diluted to an extent where it does 
not pose any risk and then vented to the outside. 
The apparatus may comprise a sensor indicating that fluid 

is present in the outer conduit in order to activate a pump for 
Sucking the fluid from the outer conduit into the compart 
ment and/or to give an acoustic or optic alarm signal. 
Alternatively a pump may be operating independently of 
fluid being present in the out conduit generating an under 
pressure within the outer conduit in order to avoid any fluid 
from leaking out of the outer conduit. 

In an embodiment the apparatus comprises a fitting which 
is configured for connecting the double conduit to the gauge. 
The fitting is preferably brazed onto the body of the gauge 
in order to comply with the ATEX safety standard. A fitting 
provides a secure and sealed connection of the conduits to 
the gauge, which may be released e.g. for maintenance 
purposes. By brazing the fitting the gauge the fitting is 
securely and sealingly connected to the gauge. 

In an embodiment the fitting is configured so that the inner 
conduit is connectable to the gauge before the outer conduit 
is connected to the gauge. This allows an easy connection of 
the conduits as the inner conduit accessible as long as the 
outer conduit is not connected to the gauge. 

In an embodiment the fitting is configured so that the inner 
conduit is connectable to the gauge only after the outer 
conduit has been tightly connected to the gauge. This 
ensures that the outer conduit, which is configured for 
receiving the fluid in case of a leakage of the inner conduit, 
is always sealingly connected before the inner conduit is 
connected and a situation in which only the inner conduit but 
not the outer conduit is connected to the gauge is reliably 
prevented. This further enhances the safety of the apparatus 
as it is not possible to operate the apparatus without the outer 
conduit being sealingly connected. 

In an embodiment the inner conduit comprises a safety 
valve which is configured to open only if the outer conduit 
is properly fixed to the gauge. This ensures that the inner 
conduit is fluidly connected only after the outer conduit has 
been properly connected to the gauge. 

In an embodiment at least conduit is formed as a hose or 
as a pipe. Hoses and pipes respectively provide reliable fluid 
connections. Connecting the gauge to the main compartment 
by a hose provides a flexible connection allowing movement 
of the gauge relatively to the main compartment. A pipe 
provides a rigid and very secure connection. 

In an embodiment the apparatus comprises two pumping 
devices and two gauges which are respectively configured 
for different pressure ranges, the two gauges being config 
ured to measure the high and low pressure side of the 
system, respectively. An apparatus comprises two pumping 
devices allows to efficiently evacuate and/or charge a fluid 
from/to the system in two different pressure regimes. Two 
gauges allow verifying the pressure of both pumping devices 
reliably and with high accuracy covering pressures from 
vacuum pressure to pressures of more than 20 bars. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a perspective view of an apparatus accord 
ing to an exemplary embodiment of the invention. 
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FIG. 2 shows an enlarged view of a gauge of the apparatus 
securely connected to a conduit. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows an exemplary embodiment of an apparatus 
2 according to the invention comprising a main compart 
ment 9 housing a pumping device, which is configured for 
pumping the fluid from/to the system and which is not 
visible in FIG. 1. 
An interface for fluidly connecting the apparatus 2 to the 

system is provided at the rear side of the apparatus 2, which 
is also not visible in FIG. 1. 
The apparatus 2 comprises rollers 5 and handles 7 in order 

to allow moving the apparatus 2 easily. 
At its upper front side the apparatus 2 comprises an 

interface module (control panel) 3 comprising inter alia a 
keyboard3a allowing to enter commands for controlling the 
operation of the apparatus. 
Above the keyboard 3a the interface module 3 of the 

apparatus 2 shown in FIG. 1 comprises two gauges 4a, 4b 
which are configured to display, in operation, the pressure of 
the fluid transferred from/to the system. The embodiment 
shown in FIG. 1 comprises a low pressure gauge 4a (left) 
and a high pressure gauge 4b (right). 

In order to display the pressure of the fluid, the gauges 4a, 
4b need to be fluidly connected to a fluid reservoir located 
inside the main compartment 9. 

Said fluid connection, which may be realized by a pipe or 
hose, represents a location which is critical for the safety of 
the apparatus 2, as fluid may be distributed to the environ 
ment if said connection leaks. Since said fluid connection is 
located close to the electrical components comprised in the 
interface module 3, any leakage of fluid comprising inflam 
mable components from said connection is very dangerous, 
as fluid leaving the connection through the leak may imme 
diately come into contact with the electrical components of 
the interface module 3, which might ignite the flammable 
components of the fluid. 
One solution of this safety problem would be to design the 

electrical components of the interface module 3 in accor 
dance with the ATEX, ANSI/ISA 12.12.01 safety standard. 
This, however, would be expensive and would not prevent 
leaking fluid from being ignited by other means. 

Therefore, according to the invention, the conduit con 
necting the gauges 4a, 4b to the main component 9 is 
designed so that the distribution of fluid from said conduit to 
the environment is reliably prevented. 

FIG. 2 shows details of an embodiment of the invention, 
in particular the back side of one of the gauges 4a connected 
to a conduit 13. 

The conduit 13 is realized in a double conduit design 
comprising an inner conduit 6 fluidly connecting the gauge 
4a to a pressurized fluid reservoir located within the main 
compartment 9 and an outer conduit 8 enclosing the inner 
conduit 6. 

In case of a leakage of the inner conduit 6 the fluid leaving 
the inner conduit 6 through said leak will be collected in the 
outer conduit 8 instead of being discharged to the environ 
ment. The end of the outer conduit 8 located at the side of 
the main compartment may be fluidly connected to a pump 
ing device, which is configured for pumping said fluid into 
the main compartment 9 for further use. 

The conduits 6, 8 may be respectively formed as a hose 
or a pipe or a combination thereof. 
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4 
In order to ensure a reliable and sealingly enclosed 

connection between the gauge 4a and the outer conduit 8 a 
fitting 10 is brazed to the body of the gauge 4a. The fitting 
10 is configured for receiving a corresponding fitting 12 
which is sealingly fixed to the outer conduit 8. The fittings 
10, 12, which might for example be realized as a plug and 
a socket ensure a reliable and sealingly enclosed connection 
between the gauge 4a and the outer conduit 8. 
The fittings 10, 12 may further provide a fluid connection 

of the inner conduit 6 to the gauge 4a, which may be 
configured so that the inner conduit 6 may be fluidly 
connected to the gauge 4a only after the outer conduit 8 has 
been properly connected to the gauge 4a. 
The fittings 10, 12 may further comprise sensors 16, 18, 

which are configured to allow the operation of the apparatus 
2 only after and as long as the fittings 10, 12 are properly 
connected. 

Alternatively or additionally the fitting 10, 12 connecting 
the inner conduit 6 may comprise a safety valve 15, which 
is configured to open only after the fitting 12 has been 
securely fixed to the corresponding fitting 10 of the gauge 4a 
in order to avoid that fluid is distributed from the inner 
conduit 6 to the environment in case the fitting 12 is not 
securely connected to the gauge 4a. 
What is claimed is: 
1. An apparatus for transferring a fluid at least one of from 

and to an air conditioning system, the apparatus comprising: 
a main compartment having at least one pumping device 

pumping the fluid at least one of from and to the air 
conditioning system; 

an interface module having at least one gauge which is 
configured to display the pressure of the fluid; 

a fluid connection fluidly connecting the gauge to the 
main compartment, wherein the fluid connection is 
formed in a double conduit configuration to prevent 
leakage of the fluid from the fluid connection, the 
double conduit configuration including an inner and an 
outer conduit, wherein the outer conduit is configured 
to receive any fluid leaking out of the inner conduit, and 
wherein the inner and outer conduits are substantially 
concentric to one another, the outer conduit being in 
communication with the main compartment; 

at least one fitting connecting the inner and outer conduits 
to the gauge, the at least one fitting including at least 
one sensor configured to allow operation of the appa 
ratus only after the at least one fitting is properly 
connected; 

a leakage pumping device to which the outer conduit is 
fluidly connected, the leakage pumping device being 
configured to pump a leaking fluid stream from the 
outer conduit into the main compartment when the 
inner conduit leaks the leaking fluid stream; and 

a sensor configured to sense the leaking fluid stream in the 
outer conduit in order to activate the leakage pumping 
device; 

wherein the at least one fitting is permanently attached to 
a body of the gauge, wherein the outer conduit is fluidly 
connected to the leakage pumping device, which is 
configured for pumping the leaking fluid stream into 
the main compartment. 

2. The apparatus of claim 1, wherein at least a portion of 
the fitting is brazed onto the body of the gauge. 

3. The apparatus of claim 1, wherein the at least one gauge 
is fluidly connected to a reservoir located inside the main 
compartment. 

4. The apparatus of claim 1, wherein the fluid connection 
is disposed adjacent to a plurality of electrical components 
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in the interface module, wherein the leaking fluid stream is 
directed to the main compartment by way of the outer 
conduit rather than coming in contact with the plurality of 
electrical components. 

5. The apparatus of claim 1, wherein the fluid connection 5 
includes: 

the inner conduit providing a fluid connection between the 
gauge and the main compartment. 

6. The apparatus of claim 5, wherein the inner conduit 
includes a safety valve. 10 

7. The apparatus of claim 5, wherein at least one of the 
inner and outer conduits is formed as one of a hose or a pipe. 

8. The apparatus of claim 5, wherein the at least one 
pumping device includes at least two pumping devices 
which are configured for two different pressure ranges. 15 

9. The apparatus of claim 5, wherein the at least one gauge 
includes at least two gauges which are configured for two 
different pressure ranges. 

10. A method of fluidly connecting a gauge configured to 
display the pressure of a fluid to a main compartment of an 20 
apparatus for transferring the fluid at least one of from and 
to an air conditioning system, the method comprising: 

6 
providing an inner conduit for a fluid connection between 

the gauge and the main compartment, and an outer 
conduit configured to receive any fluid leaking out of 
the inner conduit, wherein the inner and outer conduits 
are Substantially concentric to one another, 

connecting the inner conduit to the gauge only after 
connecting the outer conduit to the gauge with at least 
one fitting, the at least one fitting including at least one 
sensor configured to allow operation of the apparatus 
only after the at least one fitting is properly connected; 

permanently attaching the at least one fitting to a body of 
the gauge; 

connecting at least one pumping device to the outer 
conduit and the main compartment, the at least one 
pumping device being configured to pumping the leak 
ing fluid received on the outer conduit from the outer 
conduit to the main compartment; and 

providing a sensor configured to sense the leaking fluid in 
the outer conduit in order to activate the at least one 
pumping device. 

k k k k k 


