
WO 2012/174053PCT/US2012/042158 1 SYSTEM AND METHOD FOR DECREASING SCRUBBER
EXHAUST FROM GAS DELIVERY PANELS BACKGROUND [0002] The present invention
relates to the field of gas delivery systems, in particular, scrubbing of
leaked process gas from gas panels. [0003] A conventional processing system
includes a processing chamber, sources of processing gases and a gas panel
to control the flow of the processing gases from the sources to the
processing chamber. One of the common uses of the gas panels is in the
fabrication facilities. Gas panels are equipped with Mass flow controllers
(MFC) and air operated valves and their arrangement is dependent on a
particular application. An MFC is used to measure and control the flow of
gases or fluids on the gas panels. This is further explained with the help
of FIG. 1 for a conventional gas panel. [0004] FIG. 1 illustrates an
example arrangement for a conventional gas panel. [0005] As illustrated in
the figure, conventional gas panel 100 includes a plurality of MFC 102, a
plurality of gas valves 104, and an exhaust system 106. [0006] Each of MFC
102 receives a gas supply from a gas source via a respective gas supply
line 108. A gas source may provide a gas or, more generally speaking, a
fluid. Each gas supply line may carry a different respective gas or a fluid
to a respective WC 102. Each MFC 102 is designed and calibrated to control
the flow of its received gas. In the example arrangement of FIG. 1,
seventeen MFCs are arranged to receive seventeen different gas supplies
from gas sources via inlet valves (not shown). Out of the different gases
feeding in to gas panel 100, some may be process gases or compressed dry
air (CDA) or inert gases as required by a particular application. [0007]
Each MFC 102, as shown by gas supply lines 110, feeds a respective gas
valve. Each gas valve 104 can be an on/off valve or a controllable valve in
order to control the flow of gas through it. Gas valve 104 further supplies
gas to a process chamber not shown) via supply lines 112. [0008] Exhaust
system 106 is used to extract any trapped gases within gas panel 100 via an
outlet 114. Scrubber exhaust is an example, where unwanted gases are
removed from the exhaust streams.  



WO 2012/174053PCT/US2012/042158 2 [0009] Some of the processing gases going
in to MFC 102 via gas supply lines 108 are hazardous, e.g., flammable
and/or poisonous. If any of the processing gases leak within gas panel 100,
such as a result of a break in a processing gas line break, the leaked
processing gas may pool within gas panel 100. The pooled processing gas
creates a hazardous situation. This is further explained with the help of
FIG. 2. [0010] FIG. 2 illustrates a broken gas supply line between a MFC
and a gas valve. [0011] FIG. 2 illustrates a processing gas 206 being fed
to a MFC 202. A gas supply line 208 between MFC 202 and a gas valve 204 is
broken, resulting in a leaked gas 212. In one embodiment, MFC 202 and gas
valve 204 are part of gas panel 100. In this example, leaked gas 212 gets
pooled in gas panel 100, which must be removed. There may be dead space
within gas panel 100, which may cause a hazardous situation. A dead space
is a space within gas panel 100 in which there is little or no movement of
the gas, e.g., no air current. Accordingly, leaked gas 212 may pool in such
dead space. [0012] Exhaust system 106 helps to extract gases from within
gas panel 100 to address the leaked processing gases in gas panel 100. This
is further explained with the help of FIG. 3. [0013] FIG. 3 illustrates a
conventional gas panel 300 with a broken processing gas line 208. [0014]
Conventional gas panel 300 includes all the components of conventional gas
panel 100 except MFC 202 and gas valve 204. As illustrated in the figure,
gas supply line 208 between MFC 202 and gas valve 204 is broken, resulting
in leaked gas 212. Leaked gas 212 is trapped in dead zones within gas panel
300 as indicated by dotted lines. Gas panel 300 may include a mechanism to
indicate the presence of unwanted gases inside gas panel 300. The amount of
leaked gas 212 is concentrated in some pockets within gas panel 300, which
may be more than the minimum allowable amount as per the safety
requirements. Some of the processing gases are toxic and flammable;
therefore, leaked gas 212 must be removed to avoid a hazardous situation.
[0015] Conventional gas panel 300 uses exhaust system 106 to extract gases
from within gas panel 300. In many cases, exhaust system 106 may run
continuously at its full capacity, and still be unable to remove the leaked
gases pooled inside gas panel 300. In other words, in some instances
exhaust system 106 does not work efficiently in performing its intended
operation, whereas in other instances, exhaust system 106 does not perform
its intended operation. [0016] In case the amount of toxic gases within gas
panel 300 is more than the minimum allowable amount, the conventional
systems may increase the exhaust and scrubber to take  WO
2012/174053PCT/US2012/042158 care of the leaked gases. However, these
conventional systems are not efficient at scrubbing leaked processing gas
212 from gas panel 300. [0017] Additionally, scrubber exhaust from the gas
panels adds to higher facilitation cost and power consumption. Most of the
fabrication facilities, where the gas panels are used, are constantly
requiring lowering the cost of operation, facilitation cost, power
consumption, and building capital expenses. In addition, human safety shall
be improved by minimizing the potential risk of ignition. 



[0018] What is needed is an efficient system and method for scrubbing
leaked processing gas from a gas panel. BRIEF SUMMARY [0019] The present
invention provides an efficient system and method for scrubbing leaked
processing gas from a gas panel. [0020] An aspect of the present invention
provides a gas panel for use with a gas source, a compressed air source and
a chamber. The gas source can provide a flow of gas, whereas the compressed
air source can provide a flow of compressed air. The gas panel includes a
first gas supply line, a compressed air supply line, a mass flow
controller, a valve an exhaust portion, a nozzle and a housing. The first
gas supply line is arranged to receive gas from the gas source. The
compressed air supply line is arranged to receive compressed air from the
compressed air source. The mass flow controller can receive the gas via the
first gas supply line and can provide a controllable output flow of the
gas. The valve can be in a first state and a second state, can pass a first
amount of the flow of the gas into the chamber when in the first state and
can pass a second amount of the flow of the gas into the chamber when in
the second state. The exhaust portion can remove a portion of the flow of
the gas that is not passed into the chamber when the valve is in the first
state. The nozzle can receive the compressed air via the compressed air
supply line. The first gas supply line, the compressed air supply line, the
mass flow controller, the valve and the nozzle are disposed within the
housing. The nozzle can provide an output flow of the compressed air within
the housing to provide a flow of the portion of the flow of the gas that is
not passed into the chamber when the valve is in the first state. [0021]
Additional advantages and novel features of the invention are set forth in
part in the description which follows, and in part will become apparent to
those skilled in the art upon examination of the following or may be
learned by practice of the invention. The advantages of the invention may
be realized and attained by means of the instrumentalities and combinations
particularly pointed out in the appended claims.  WO
2012/174053PCT/US2012/042158 4 BRIEF SUMMARY OF THE DRAWINGS [0022] The
accompanying drawings, which are incorporated in and form a part of the
specification, illustrate an exemplary embodiment of the present invention
and, together with the description, serve to explain the principles of the
invention. In the drawings: [0023] FIG. 1 illustrates an example
arrangement for a conventional gas panel; [0024] FIG. 2 illustrates a
broken gas supply line between a MFC and a gas valve; [0025] FIG. 3
illustrates a conventional gas panel with a broken processing gas line;
[0026] FIG. 4 illustrates an embodiment of a gas panel in accordance with
an aspect of the invention; and [0027] FIG. 5 illustrates another
embodiment of a gas panel in accordance with an aspect of the invention. 



DETAILED DESCRIPTION [0028] Aspects of the invention provide a system and
method to promote or create movement of the gas within the dead space,
where the gases are trapped. In an example embodiment, a stream of
compressed dry air (CDA) is supplied into the gas panel through a pneumatic
harness with individual dispersion nozzles. The stream of compressed air
creates movement of the gas within the dead space, which then assists in
removal of the pooled processed gas. An exhaust system will therefore be
able to work more efficiently as a result of the "push" provided by the
compressed air nozzle. This is further explained with the help of FIG. 4.
[0029] FIG. 4 illustrates an embodiment of a gas panel in accordance with
an aspect of the invention. [0030] Gas panel 400 includes all the
components of conventional gas panel 100 except compressed air 402 and
dispersion nozzles 404. As illustrated in the figure, compressed air 402 is
supplied through tubing to a plurality of dispersion nozzles 404. For the
purposes of discussion, assume that compressed air 402 is available on one
of the gas supply line 108. The multiple dispersion nozzles 404 installed
at various key locations provide extra ventilation turbulence and reduce
potential dead zones inside gas panel 400. [0031] As illustrated in FIG. 4,
dispersion nozzles 404 are placed between each MFC, however, this
arrangement of dispersion nozzles 404 is for illustrative purposes only and
is a non-limiting example. Dispersion nozzles 404 can be placed anywhere
within gas panel 400 as long as they provide movement of leaked gases,
which have pooled in the dead zones within gas panel 400. In one embodiment
of the invention, dispersion nozzles are placed closer to the prospective
dead zones in a gas panel.  WO 2012/174053PCT/US2012/042158 5 [0032] In
another embodiment of the invention, the amount of compressed air 402
dispersed through dispersion nozzles 404 can be controlled individually to
provide different flow rates and pressure drops based on the amount of
processing gases pooled inside gas panel 400. Dispersion nozzles 404 blow
compressed air 402 supplied via one of the gas supply line 108 around the
dead zones inside gas panel 400. With the help of dispersion nozzles 404,
the gases pooled inside gas panel 400 can be moved out of those dead
spaces, thereby, assisting exhaust system 106 to work more efficiently in
removing those pooled gases. [0033] In another embodiment of the invention,
gas panel 400 may have a detector to detect the presence of gases, which
may have leaked inside gas panel 400. Gas panel 400 may also include a
controller to control the supply of compressed air once the leaked gas is
detected by the'detector inside gas panel 400. This is further explained
with the help of FIG. 5. [0034] FIG. 5 illustrates another embodiment of a
gas panel in accordance with an aspect of the invention. [0035] Gas panel
500 includes all the components of gas panel 400 except a detector 502, a
controller 504 and a valve 506. [0036] Detector 502 is operable to detect
presence of gases within gas panel 500, when there is leaked gas pooled
inside gas panel 500. Detector 502 communicates to controller 504 via a
control signal 508 the amount of gas detected within gas panel 500. 



[0037] Controller 504 is operable to control the amount of compressed air
402 provided by dispersion nozzles 404 based on an amount of gas detected
by detector 502. In the event, when no gas is detected by detector 502,
controller 504 can disable dispersion nozzles 404 with the help of control
valve 506 via a control signal 510. Alternatively, when detector 502
detects the presence of gas inside gas panel 500, it indicates controller
504 to enable dispersion nozzles 404 such that the amount of compressed air
402 provided by dispersion nozzles 404 is based on the amount of gas
detected by detector 502. [0038] As discussed with reference to FIGs. 4 -5,
when the processing gas is pooled inside a gas panel due to a broken gas
supply line, presence of gas is detected inside the gas panel by a gas
detector. In this case, the gas detector instructs a CDA controller to
enable the dispersion nozzles in order to provide movement of the pooled
gas at various locations, where there is higher concentration of the leaked
gas. [0039] In accordance with aspects of the invention, dispersion nozzles
404 assist exhaust system 106 by increasing the air velocity within gas
panel 500 in areas of high potential risk of ignition. Hence, the power
consumption by exhaust system 106 is reduced because exhaust system 106
does not need to be run at its full capacity. Therefore, aspects of the  WO
2012/174053PCT/US2012/042158 6 invention help to save the energy and
protect the environment. In addition human safety shall be improved by
minimizing the potential risk of ignition. [0040] Sampling locations for
air pattern test are usually chosen in areas where lower air velocity is
expected and in areas of high potential risk of ignition. For an
arrangement of dispersion nozzles in a gas panel, in accordance with
aspects of the invention, in a test with 10 slm (standard liters per
minute) of CDA releasing rate and the flammable process gases within no
more than 2.0 slm, the exhaust rate decreased by 25%.  [0041]The present
invention discusses the use of CDA to create movement of the pooled gases
within a gas panel, however, it is not limited to only compressed air and
any substance or liquid suitable for increasing the air velocity in the
dead zones, where the gases are trapped, can be used. [0042] The foregoing
description of various preferred embodiments of the invention have been
presented for purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms disclosed,
and obviously many modifications and variations are possible in light of
the above teaching. The example embodiments, as described above, were
chosen and described in order to best explain the principles of the
invention and its practical application to thereby enable others skilled in
the art to best utilize the invention in various embodiments and with
various modifications as are suited to the particular use contemplated. It
is intended that the scope of the invention be defined by the claims
appended hereto.  WO 2012/174053PCT/US2012/042158 7 



CLAIMS           What is claimed as new and desired to be protected by
Letters Patent of the United States is:  1. A gas panel for use with a gas
source, a compressed air source and a chamber, the gas source being
operable to provide a flow of gas, the compressed air source being operable
to provide a flow of compressed air, said gas panel comprising: a first gas
supply line arranged to receive gas from the gas source;       a compressed
air supply line arranged to receive compressed air from the compressed air
source;       a mass flow controller operable to receive the gas via said
first gas supply line and to provide a controllable output flow of the gas;
a valve operable to be in a first state and a second state, to pass a first
amount of the flow of the gas into the chamber when in the first state and
to pass a second amount of the flow of the gas into the chamber when in the
second state;       an exhaust portion operable to remove a portion of the
flow of the gas that is not passed into the chamber when said valve is in
the first state; a nozzle operable to receive the compressed air via said
compressed air supply line; and a housing,       wherein said first gas
supply line, said compressed air supply line, said mass flow controller,
said valve and said nozzle are disposed within said housing, and
wherein said nozzle is operable to provide an output flow of the compressed
air within said housing to provide a flow of the portion of the flow of the
gas that is not passed into the chamber when said valve is in the first
state. 



2. The gas panel of claim 1, further comprising a gas detector operable to
detect a presence of the gas within said housing when the gas is present in
said housing.  3. The gas panel of claim 2, further comprising a compressed
air controller operable to control an amount of compressed air provided by
said nozzle based on an amount of gas detected by said gas detector.  WO
2012/174053PCT/US2012/042158 8  4. The gas panel of claim 3, wherein said
compressed air controller is operable to disable said nozzle from providing
compressed air when said gas detector detects no presence of the gas in
said housing.  5. The gas panel of claim 4, wherein said compressed air
controller is operable to enable said nozzle to provide compressed air when
said gas detector detects a presence of the gas in said housing.  6. The
gas panel of claim 3, wherein said compressed air controller is operable to
enable said nozzle to provide compressed air when said gas detector detects
a presence of the gas in said housing.  7. A gas panel for use with a first
gas source, a second gas source, a compressed air source and a chamber, the
first gas source being operable to provide a first flow of a first gas, the
second gas source being operable to provide a second flow of a second gas,
the compressed air source being operable to provide a flow of compressed
air, said gas panel comprising: a first gas supply line arranged to receive
first gas from the first gas source; a second gas supply line arranged to
receive second gas from the second gas source; a compressed air supply line
arranged to receive compressed air from the compressed air source; 



a first mass flow controller operable to receive the first gas via said
first gas supply line and to provide a controllable output flow of the
first gas;       a second mass flow controller disposed so as to have a
space between said second mass flow controller and said first mass flow
controller, said second mass flow controller being operable to receive the
second gas via said second gas supply line and to provide a controllable
output flow of the second gas;       a first valve operable to be in a
first state and a second state, to pass a first amount of the flow of the
first gas into the chamber when in the first state and to pass a second
amount of the flow of the first gas into the chamber when in the second
state;       a second valve operable to be in a third state and a fourth
state, to pass a third amount of the flow of the second gas into the
chamber when in the third state and to pass a fourth amount of the flow of
the second gas into the chamber when in the fourth state;  WO
2012/174053PCT/US2012/042158 9       an exhaust portion operable to remove
a portion of the flow of the first gas that is not passed into the chamber
when said first valve is in the first state and to remove a portion of the
flow of the second gas that is not passed into the chamber when said second
valve is in the third state; a nozzle operable to receive the compressed
air via said compressed air supply line; and a housing,       wherein said
first gas supply line, said second gas supply line, said compressed air
supply line, said first mass flow controller, said second mass flow
controller, said first valve, said second valve and said nozzle are
disposed within said housing, and       wherein said nozzle is disposed a
space between said second mass flow controller and said first mass flow
controller and operable to provide an output flow of the compressed air
within said housing to provide a flow of the portion of the flow of the
first gas that is not passed into the chamber when said first valve is in
the first state. 



8.A method of using a gas source, a compressed air source and a chamber,
the gas source being operable to provide a flow of gas, the compressed air
source being operable to provide a flow of compressed air, said method
comprising: receiving, via a first gas supply line, gas from the gas
source; receiving, via a compressed air supply line, compressed air from
the compressed air source; receiving, via a mass flow controller, the gas
from the first gas supply line; providing, via the mass flow controller, a
controllable output flow of the gas; passing, via a valve operable to be in
a first state and a second state, a first amount of the flow of the gas
into the chamber when in the first state;       passing, via the valve, a
second amount of the flow of the gas into the chamber when in the second
state;       removing, via an exhaust portion, a portion of the flow of the
gas that is not passed into the chamber when the valve is in the first
state; receiving, via a nozzle, the compressed air from the compressed air
supply line; and       providing, via the nozzle, an output flow of the
compressed air within to provide a flow of the portion of the flow of the
gas that is not passed into the chamber when the valve is in the first
state.  



WO 2012/174053PCT/US2012/042158 10  9. The method of claim 8, further
comprising detecting, via a gas detector, a presence of the gas.  10. The
method of claim 9, further comprising controlling, via a compressed air
controller, an amount of compressed air provided by the nozzle based on an
amount of gas detected by the gas detector.  11. The method of claim 10,
further comprising disabling, via the compressed air controller, the nozzle
from providing compressed air when the gas detector detects no presence of
the gas.  12. The method of claim 11, further comprising enabling, via the
compressed air controller, the nozzle to provide compressed air when the
gas detector detects a presence of the gas.  13. The method of claim 10,
further comprising enabling, via the compressed air controller, the nozzle
to provide compressed air when the gas detector detects a presence of the
gas. 


