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to one or more remote servers. Upon receiving information indicating a particular fault, the one or more remote servers acts to alert
interested parties of the default.
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SYSTEM AND METHOD FOR MONITORING AND CONTROLLING FIRE SUPPRESSION
SYSTEMS IN COMMERCIAL KITCHENS

FIELD OF THE INVENTION

The present invention relates to systems and methods for monitoring and controlling fire
suppression systems, and more particularly to monitoring and controlling fire suppression
systems employed in commercial kitchens.

Most commercial kitchens include fire suppression systems that protect buildings and
people occupying the buildings. Typically commercial kitchen fire suppression systems include
fusible links, heat sensors, manual switches, other forms of fire detectors, control valves, etc.

Once installed, commercial kitchen fire suppression systems are typically not altered.
They are kept serviceable through routine maintenance. Unfortunately, routine maintenance
can result in components of fire suppression systems being removed and/or not replaced
properly. In addition, such fire suppression systems include critical components that must
operate and operate properly when called upon by fire detectors detecting a fire. Maintenance
personnel may periodically test commercial kitchen fire suppression systems including sensors,
valves, etc. to insure that the system components are operating properly. However, there is no
way to determine if a sensor or valve is operative by simply carrying out a visual inspection.
Instead at best maintenance personnel must at least actuate part of the fire suppression system
and then determine if the components are operating properly and also verify that the system is
reflecting, by emitting an alarm, for example, their proper operation. There are many valves,
sensors and other components in a typical commercial kitchen fire suppression system that
requires testing in order to identify faults. Thus, if manual inspection is solely relied upon, then
this becomes a laborious and time-consuming endeavor, not to mention the concern as to
whether manual inspections are entirely reliable.

Therefore, there is a need for a reliable automatic monitoring and control system for
commercial kitchen fire suppression systems that detect faults in components, appraise
interested parties of the detected fault, and respond to detected faults by appropriately shutting
down appliances in the commercial kitchen. There is also a need for this type of monitoring and
control to be carried out in a more efficient way. As discussed below, disclosed herein is a
remote monitoring and control system that enables a large number of fire suppression systems
located in commercial kitchens in different geographic locations to be continuously monitored

from a remote site.

SUMMARY OF THE INVENTION
The following presents a simplified summary of the disclosure in order to provide a basic
understanding to those of skill in the art. This summary is not an extensive overview of the

disclosure and is not intended to identify key/critical elements of embodiments of the disclosure
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or to delineate the scope of the disclosure. The sole purpose of this summary is to present
some concepts disclosed herein in a simplified form as a prelude to the more detailed
description that is presented later.

The present invention relates to a system and method for monitoring and controlling fire
suppression systems in commercial kitchens. Repeatedly various components of the fire
suppression systems are tested for faults. Certain components of the fire suppression systems
are deemed more critical or important than others. When a fault is detected in certain
components denoted critical, for example, the monitoring and control system automatically
disables appliances such as stoves, grills, etc. in the kitchen.

In one embodiment, the fire suppression systems installed in commercial kitchens
located in different geographic areas are remotely monitored. One or more servers located on
remote server sites receives information via the internet from communication modules located at
the sites of various commercial kitchens. Controllers associated with the commercial kitchens
continuously monitor components of the associated fire suppression systems. When a fault is
detected in a component of a fire suppression system, a fault notice or fault status information is
transmitted from the controller to an associated communications module which, in turn,
communicates the fault notice to the remote server. The fault notice identifies the particular fire
suppression system implicated, as well as the particular component in that fire suppression
system that is determined to be faulty. In response, the remote server appraises one or more
interested parties, such as the owner or manager of the commercial kitchen of the fault.

Other objects and advantages of the present invention will become apparent and obvious
from a study of the following description and the accompanying drawings which are merely

illustrative of such invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure is described more fully with reference to the accompanying
drawings, in which various embodiments of the disclosure are shown. However, this disclosure
should not be construed as limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and complete, and will fully
convey the scope of the disclosure to those skilled in the art. Like numbers refer to like
elements throughout.

FIG. 1 illustrates one embodiment of a system for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein.

FIG. 2 illustrates another embodiment of a system for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein.
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FIG. 3 illustrates one embodiment of a controller for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein.

FIG. 4 illustrates a controller for monitoring and controlling fire suppression systems in
commercial kitchens in accordance with various aspects as described herein.

FIG. 5 illustrates another embodiment of a controller for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein.

FIG. 6 illustrates one embodiment of a method performed by a controller for monitoring
and controlling fire suppression systems in commercial kitchens in accordance with various
aspects as described herein.

FIG. 7 illustrates one embodiment of a server for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein.

FIG. 8 illustrates another embodiment of a server for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein.

FIG. 9 illustrates another embodiment of a server for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein.

FIG. 10 illustrates one embodiment of a method performed by a server for monitoring
and controlling fire suppression systems in commercial kitchens in accordance with various
aspects as described herein.

FIG. 11 illustrates another embodiment of a method performed by a controller for
monitoring and controlling fire suppression systems in commercial kitchens in accordance with
various aspects as described herein.

DETAILED DESCRIPTION OF THE INVENTION

For simplicity and illustrative purposes, the present disclosure is described by referring
mainly to an exemplary embodiment thereof. In the following description, numerous specific
details are set forth in order to provide a thorough understanding of the present disclosure.
However, it will be readily apparent to one of ordinary skill in the art that the present disclosure
may be practiced without limitation to these specific details. In this description, well known
methods and structures have not been described in detail so as not to unnecessarily obscure
the present disclosure.

It may be beneficial to briefly review a commercial kitchen and a fire suppression system
for extinguishing fires that might be found in the commercial kitchen. Generally, a commercial

kitchen will have at least one exhaust hood that overlies one or more appliances. These
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appliances may include cooktops, grills, etc. They can be gas fired or powered by electricity.
Typically exhaust hoods include grease filters and fans for inducing air to move over and around
the appliances and up through the exhaust hood. Grease filters in the exhaust hood remove
grease and oil from the air being exhausted.

Downstream from the exhaust hood in some cases is what is referred to as a pollution
control unit. The pollution control unit includes a duct system for directing the air from the outlet
of the exhaust hood through the pollution control unit. The pollution control unit typically
includes filters for removing contaminants from the air exhausted by the exhaust hood in the
commercial kitchen.

Fire suppression systems are typically associated with the exhaust hoods and in some
cases fire suppression systems are installed in pollution control units. The function, of course,
of such fire suppression systems is to suppress and extinguish fires in the exhaust hoods,
pollution control units and on and around appliances.

The fire suppression systems include networks of sprinkler heads that are aimed at
areas in the exhaust hood and areas of the pollution control units. As described herein, in one
embodiment of the present invention, there is provided separate sprinkler heads for the exhaust
hood and the appliances. That is, the fire suppression system includes dedicated sprinkler
heads for the exhaust hood and at least one dedicated sprinkler head for the appliances. Also
in cases where there is a downstream pollution control unit, there is a separate sprinkler head
system for the pollution control unit.

In the event of a fire in a commercial kitchen, the fire suppression system is designed to
emit a fire suppression solution from the various sprinkler heads forming a part of the system.

In many cases the fire suppression solution is simply water. In other cases, the fire suppression
solution may include a chemical solution.

As discussed below, various control elements in the fire suppression system control the
flow of the fire suppression solution to sprinkler heads in the event of a fire. For example, there
is provided a system controller that not only monitors various components and elements of the
fire control system for faults but also is operative to cause the fire suppression solution to be
dispersed in the event of a fire. The fire suppression system includes electric solenoid valves
that control the flow of the fire suppression solution in the event of a fire and other components,
such as pumps. Also as will be discussed, there are other elements that form a part of the fire
suppression system, such as supervision circuits for determining faults. As described in more
detail below, a system controller continuously monitors these components for faults. For a
complete and unified understanding of a typical fire suppression system for a commercial
kitchen, one is referred to the disclosure of U.S. Patent 8,378,834 -

This disclosure describes systems and methods for monitoring and controlling fire
suppression systems employed in commercial kitchens. For example, FIG. 1 illustrates one

4
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embodiment of a system 100 for monitoring and controlling fire suppression systems in
commercial kitchens in accordance with various aspects as described herein. In FIG. 1, system
100 includes one or more fire suppression systems 101a,b with each having an exhaust hood
113 that is positioned above corresponding appliances 131a,b in a commercial kitchen. Each
fire suppression system 101a,b is configured to shut down corresponding kitchen appliances
131a,b in the commercial kitchen responsive to detecting certain faults such as detecting a fire
in the kitchen or detecting a faulty sensor or solenoid. Each fire suppression system 101a,b
may further include a controller 103, a communication interface or module 109, a component
interface or module 111a,b, a fire suppression solution 117 (contained in a container), electric
solenoid and integrity circuits 121-124, sprinkler heads 125-127, a pollution control unit 115, a
fire sensor(s) and integrity circuit 129, the like, or any combination thereof. Pollution control unit
115 is typically disposed downstream of the exhaust hood 113 and generally includes one or
more filters for removing contaminants from the air stream exhausted by the hood. That is, air
exhausted through the hood 113 is directed into and through the pollution control unit 115 where
the one or more filters therein remove contaminants from the air. Further, the pollution control
unit 115 may include a second fire suppression system. The controller 103 may include a fire
monitor circuit, unit, or module 104 (hereafter fire monitor circuit) for monitoring and detecting
faults in the fire suppression system 101a and shutting down the appliance 131a responsive to
selected faults. Also, the controller 103 may include a pollution control circuit, unit, or module
105 (hereafter pollution control circuit) for removing contaminants from vapor or air exhausted
by the hood 113.

In FIG. 1, controller 103 may be a single controller or two or more controllers. Further,
controller 103 may include one or more processors. Each processor may be configured to
process computer instructions and data. Further, each processor may be configured as any
sequential state machine operative to execute machine instructions stored as machine-readable
computer programs in the memory, such as one or more hardware-implemented state machines
(e.g., in discrete logic, FPGA, ASIC, etc.); programmable logic together with appropriate
firmware; one or more stored-program, general-purpose processors, such as a microprocessor
or Digital Signal Processor (DSP), together with appropriate software; or any combination of the
above.

In this embodiment, the fire sensor(s) and integrity circuit 129 may be mounted on, in, or
about the hood 113, such that each sensor is operative to be activated by a fire associated with
the appliance 131a,b, the hood 113, the pollution control unit 115, or the kitchen. In one
embodiment, a fire sensor may include an active sensing element extending at least partially in
the hood 113 or the pollution control unit 115. Each fire sensor may be of various extant
designs that provide an electrical signal that may be used to initiate operation of the fire
suppression system 101a,b. The controller 103 (such as via the fire monitor circuit 104) may

repeatedly test the integrity of each fire sensor via its integrity circuit, collectively the fire
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sensor(s) and integrity circuit 129, to determine whether it has a fault. For instance, controller
103 may sense the presence of each fire sensor, monitor the electrical conductivity of each fire
sensor, monitor electrical connections associated with each fire sensor, or the like to determine
whether each fire sensor has a fault. In one example, the fire sensor(s) and integrity circuit 129
may include parallel conductors and a series of parallel switches coupled between the
conductors to operatively couple to each fire sensor. Controller 103 may test the integrity of
each fire sensor by selectively controlling the series of parallel switches. Controller 103 may
test the integrity of each fire sensor repeatedly such as every second, minute, hour, or day. In
one example, controller 103 periodically tests the integrity of each fire sensor. Also, controller

103 may monitor each fire sensor to determine whether it has detected a fire.

In addition, the controller 103 (such as via the fire monitor circuit104) may repeatedly
test the integrity of a manual actuator (i.e. a manual actuator for the fire suppression system
101) via its integrity circuit, collectively the actuator and integrity circuit 155, to determine
whether it has a fault. Forinstance, the controller 103 may sense the presence of the actuator,
monitor the electrical conductivity associated with the actuator, monitor electrical connections
associated with the actuator, or the like to determine whether the actuator has a fault. Also, the
controller 103 may monitor the manual actuator to determine whether it has been actuated. A
skilled artisan will readily recognize various techniques for testing the integrity of a sensor,

solenoid, actuator, or the like.

In FIG. 1, controller 103 (such as via the fire monitor circuit 104) may repeatedly test the
integrity of a first electric solenoid valve via a first integrity circuit, with both forming the first
solenoid valve and integrity circuit 121. For instance, the controller 103 may sense the
presence of the first electric solenoid valve, monitor the electrical conductivity associated with
the solenoid valve, monitor electrical connections associated with the solenoid valve, or the like
to determine whether the solenoid valve has a fault. The first electric solenoid valve controls the
flow of the fire suppression solution 117 to at least one sprinkler head 125 disposed over the
appliance 131a in the commercial kitchen. Further, the first electric solenoid valve is operative
to spray the fire suppression solution 117 onto the underlying appliance 131a responsive to a
fire being detected by the fire suppression system 101a via the fire sensor(s) and integrity circuit
129

Similarly, controller 103 (such as via the fire monitor circuit 104) may repeatedly test the
integrity of a second electric solenoid valve via a second integrity circuit, with both forming the
second solenoid valve and integrity circuit 122. For instance, the fire monitor circuit 104 may
sense the presence of the second electric solenoid valve, monitor the electrical conductivity
associated with the solenoid valve, monitor electrical connections associated with the solenoid

valve, or the like to determine whether the solenoid valve has a fault. Second electric solenoid
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valve is disposed in the exhaust hood and controls the flow of the fire suppression solution 117
to the at least one sprinkler head 126 disposed in the exhaust hood 113.

Furthermore, controller 103 (such as via the pollution control circuit 105) may repeatedly
test the integrity of a third electric solenoid valve via a third integrity circuit, with both forming the
third solenoid and integrity circuit 123. For instance, controller 103 may sense the presence of
the third electric solenoid valve, monitor the electrical conductivity associated with the solenoid
valve, monitor electrical connections associated with the solenocid valve, or the like to determine
whether the solenoid valve has a fault. Third electric solenoid valve controls the flow of the fire
suppression solution 117 to one sprinkler head 127 attached to or disposed in the pollution
control unit 115. The third electric solenoid valve is operative to spray the fire suppression
solution 117 into the pollution control unit 115 responsive to a fire being detected by the fire
suppression system 101a.

Similarly, controller 103 (such as via the pollution control circuit 105) may repeatedly test
the integrity of a fourth electric solenoid valve via a fourth integrity circuit, with both forming the
fourth solenoid valve and integrity circuit 124. For instance, the controller 103 may sense the
presence of the fourth electric solenoid valve, monitor the electrical conductivity associated with
the solenoid valve, monitor electrical connections associated with the solenoid valve, or the like
to determine whether the solenoid valve has a fault. Fourth electric solenoid valve is operative
to drain the fire suppression solution 117 sprayed into the pollution control unit 115.

In the current embodiment, if the controller 103 (such as via the fire monitor circuit 104)
detects a fault in the first or second solenoid valve, it disables the appliance 131a. The integrity
of the controller 103 may be tested using, for instance, a watchdog timer. In one example, upon
detecting a fault, the fire monitor circuit 104 may control a power source shut down device 153
to disable power being provided to an electric appliance 131a. In another example, upon
detecting a fault, the fire monitor circuit 104 may control a gas source shut down device 151 to
prevent gas from being directed to the gas appliance 131a, for example. In a case where the
appliance is a gas stove, the gas source shutdown device 151, in the event of a fire, may close
and shutdown a gas control valve that controls the flow of gas to the gas appliance. Similarly, if
the controller 103 (such as via the pollution control circuit 105) detects a fault in the third or
fourth solenoid valve, it may disable the appliance 131a. The integrity of the controller 103 or
the second controller may be tested using, for instance, the same or different watchdog timer as
the first controller. In one example, upon detecting a fault, the pollution control circuit 105 may
control the power source shut down device 153 to disable power being provided to the electric
appliance 131a. In another example, upon detecting a fault, the pollution control circuit 105 may
control the gas source shut down device 151 to disable gas being provided to the gas appliance
131a.
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In FIG. 1, the communication interface 109 is configured to communicate with one or
more remote devices 145, one or more servers 143, or the like via a network 141 (e.g.,
Internet). The communication interface 109 may be configured to include a receiver and a
transmitter used to communicate with one or more other nodes over a communication network
according to one or more communication protocols known in the art or that may be developed,
such as Ethernet, TCP/IP, SONET, ATM, or the like. Further, the communication interface 109
may implement receiver and transmitter functionality appropriate to the communication network
links (e.g., wireless, optical, electrical, or the like). The transmitter and receiver functions may
share circuit components, software or firmware, or alternatively may be implemented separately.
Network 141 may encompass wired and wireless communication networks such as a local-area
network (LAN), a wide-area network (WAN), a computer network, a wireless network, a
telecommunications network, another like network or any combination thereof. For example,
the network 141 may be a Wi-Fi network. In another example, the network 141 may be a
cellular network. The one or more remote devices 145 may communicate with the fire
suppression system 101a via the communication interface 109 to configure, monitor, and/or
control the fire suppression system 101a, including the fire monitor circuit 104 and/or the
pollution control circuit 105. In addition, when multiple fire suppression systems 101a.,b are
communicatively linked via their component interfaces 111a,b, the one or more remote devices
145 can communicate with these multiple fire suppression systems 101a,b via the
communication interface 109. Accordingly, all of the fire suppression systems 101a,b may be
configured, monitored, and/or controlled using the one or more remote devices 145 via the
communication interface 109 of the fire suppression system 101a.

Moreover, the server 143 may be located at a remote site (e.g., located at a different
geographical location than the fire suppression systems 101a,b). Server 143 may be
configured to receive information from the communication interface 109 of the fire suppression
system 101a via the network 141. This information may indicate one or more faults, including a
fault with respect to any of the solenoid valves 121-124, the controller 103, or the first and
second controllers of the controller 103. Server 143 may determine whether the received
information indicates that a fault has been detected in any of these solenoid valves 121-124 or
controllers. If so, the server 143 may send an indication (e.g., text message, e-mail alert, E911
message, or the like) to interested parties. For example, an interested party may be an owner
of a restaurant having the commercial kitchen in which a fire is being detected or the manager

of such a restaurant.

FIG. 2 illustrates another embodiment of a system 200 for monitoring and controlling fire
suppression systems 201a-c in commercial kitchens in accordance with various aspects as
described herein. In FIG. 2, the fire suppression systems 201a-¢ may be communicatively
coupled via their respective component interfaces 211a-c, which are controlled by their

respective controllers 203a-c. Further, the first fire suppression system 201a includes a
8
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communication interface circuit or module 209a for communicating information related to any of
the fire suppression systems 201a-c with a remote server 243 via a network 241 (e.g., Internet).
Each fire suppression system 201a-c may have a unique identifier (e.g., media access control
(MAC) address) that identifies each fire suppression system 201a-c so that all of the fire
suppression systems 201a-c may be continuously monitored by a remote server 243 via the
network 241.

In FIG. 2, the server 243 may receive, from the communication interface circuit or
module 209a, information that indicates a fault or a problem at a particular fire suppression
system 201a-c and in response, may send an indication to actuate various alarms at the
location of that fire suppression system, or may send a message (e.g., text messages, e-mails,
alerts) concerning the status of that fire suppression system. For example, the server 243 may
receive, from the communication circuit or module 209a, an indication of a fault with respect to a
first electric solenoid valve of one of the fire suppression systems 201a-c that controls the flow
of a fire suppression solution to at least one sprinkler head (disposed in that fire suppression
system) over a corresponding appliance in the kitchen and operative to spray the fire
suppression solution onto that appliance in response to a fire being detected in the kitchen. In
another example, the server 243 may receive, from the communication circuit or module 209a,
an indication of a fault with respect to a second electric solenoid valve in one of the fire
suppression systems 201a-c that controls the flow of a fire suppression solution to at least one
sprinkler head disposed in an exhaust hood of that fire suppression system and operative to
spray the fire suppression solution into the exhaust hood in response to a fire being detected in
the kitchen. In response 1o receiving the indication, the server 243 may determine whether the
information received by the server 243 indicates that a fault has been detected in the first
solenoid valve or the second solenoid valve. The server 243 may send an indication (e.g., text
message, e-mail, alert) that a fault has been detected responsive to determining that the
received information indicates a fault.

FIG. 3 illustrates one embodiment of a controller 300 for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein. In FIG. 3, the controller 300 may include one or more controllers 301 that are interfaced
to various sensors, solenoids, actuators, or the like. A first controller 301 may include a fire
monitor circuit 303 configured to detect faults in the fire suppression system and shutting down
a corresponding appliance in response to detecting selected faults. Fire monitor circuit 303 may
include solenoid valve integrity test circuits 305-306, a fire sensor(s) integrity test circuit 307, an
actuator(s) integrity test circuit 308, a controller integrity test circuit 309, a fault detector circuit
311, an appliance disable circuit 313 or any combination thereof. Each solenoid valve integrity

circuit 305-306 may be coupled to a corresponding solenoid and its integrity circuit, collectively
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a solenoid and integrity circuit 341-342. Further, each solenoid integrity circuit 305-306 may
repeatedly test the integrity of the corresponding solenoid via its integrity circuit.

In this embodiment, the fire sensor(s) integrity test circuit 307 may be coupled to a
corresponding fire sensor(s) and integrity circuit, collectively a fire sensor(s) and integrity circuit
343. The fire sensor(s) integrity test circuit 307 may repeatedly test the integrity of the
corresponding fire sensor(s) via its integrity circuit. The actuator(s) integrity test circuit 308 may
be coupled to a corresponding manual actuator(s) and its integrity circuit, collectively a manual
actuator and integrity circuit 344. The actuator integrity test circuit 308 may repeatedly test the
integrity of the corresponding actuator(s) and its integrity circuit. The controller integrity test
circuit 309 may repeatedly test the integrity of the first controller 301. The fault detector circuit
311 may determine whether there is a fault based on integrity test information received from the
integrity test circuits 305-309. If a fault is detected, the fault detector circuit 311 sends an
indication to the appliance disable circuit 313. In response, the appliance disable circuit 313
sends an indication to activate a gas shut down device 351 or a power shut down device 353 so
as to remove gas or power from a corresponding appliance.

In FIG. 3, the second controller 321 may include a pollution contral circuit 323 for
controlling the cleaning of one or more filters operable to remove contaminants from the air
stream exhausted by an exhaust hood. Alternatively, the first controller 301 may include the
pollution control circuit 323. The pollution control circuit 323 may include solenoid valve integrity
test circuits 325-326, a controller integrity test circuit 327, a fault detector circuit 329, an
appliance disable circuit 331, the like, or any combination thereof. Each solenoid integrity circuit
325-326 may be coupled to a corresponding solenoid and its integrity circuit, collectively a
solenoid and integrity circuit 345-346. Further, each solenoid integrity circuit 325-326 may
repeatedly test the integrity of the corresponding solenoid valve via its integrity circuit. The
controller integrity test circuit 327 may repeatedly test the integrity of the second controller 321.
The fault detector circuit 329 may determine whether there is a fault based on integrity test
information received from the integrity test circuits 325-327. If a fault is detected, the fault
detector circuit 329 sends an indication to the appliance disable circuit 331. In response, the
appliance disable circuit 331 sends an indication to activate a gas shut down device 351 or a
power shut down device 353 so as to remove gas or power from a corresponding appliance.

FIG. 4 illustrates a controller 400 for monitoring and controlling fire suppression systems
in commercial kitchens in accordance with various aspects as described herein. In FIG. 4,
controller 400 may include processing circuit(s) 401. The processing circuit(s) 401 may be
configured to perform processing as described herein (e.g., the method of FIG. 7) such as by
executing program instructions stored in a memory 403. The processing circuit(s) 401 in this
regard may implement certain functional means, units, or modules.

FIG. 5 illustrates another embodiment of a controller 500 for monitoring and controlling

fire suppression systems in commercial kitchens in accordance with various aspects as
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described herein. In FIG. 5, the controller 500 may implement various functional means, units,
or modules (e.g., via the processing circuit(s) 401 of FIG. 4 or via software code). These
functional means, units, or modules (e.g., for implementing the method of FIG. 7) include a fire
monitoring module or unit 501 for monitoring and controlling the fire suppression systems in the
commercial kitchens. These functional means, units, or modules include a first solenoid
monitoring module or unit 503 for repeatedly testing the integrity of a first electric solenoid valve
that controls the flow of a fire suppression solution to at least one sprinkler head disposed over
an appliance in the kitchen and operative to spray the fire suppression solution onto the
underlying appliance in response to a fire being detected in the kitchen. Further, these
functional means, units, or modules include a second solenoid monitoring module or unit 505 for
repeatedly testing the integrity of a second electric solenoid valve that controls the flow of a fire
suppression solution to at least one sprinkler head disposed in an exhaust hood disposed over
the appliance and operative to spray the fire suppression solution into the hood in response to a
fire being detected in the kitchen. Also, these functional means, units, or modules include a first
fault detecting module or unit 507 for determining whether a fault is detected in the first solenoid
or the second solenoid. In addition, these functional means, units, or modules include a first
appliance disabling module or unit 509 for disabling the appliance when a fault is detected in the
first solenoid, the second solenoid, or the controller.

In FIG. 5, these functional means, units, or modules may include a pollution controlling
module or unit 511 for removing contaminants from vapor exhausted by the hood of the kitchen
appliance. These functional means, units, or modules may include a third solenoid monitoring
module or unit 513 for repeatedly testing the integrity of a third electric solenoid valve that
controls the flow of the fire suppression solution to a sprinkler head disposed in a pollution
control unit of the hood and having a second fire suppression system, the pollution control unit
being operative to permit the fire suppression solution to be sprayed into the pollution control
unit in response to a fire being detected in the kitchen. Further, these functional means, units,
or modules may include a fourth solenoid monitoring module or unit 515 for repeatedly testing
the integrity of a fourth electric solenoid valve operative to drain the fire suppression solution
from the pollution control unit. Also, these functional means, units, or modules may include a
first fault detecting module or unit 517 for determining whether a fault is detected in the first
solenoid or the second solenoid. In addition, these functional means, units, or modules may
include a second appliance disabling module or unit 519 for disabling the appliance when a fault
is detected in the third solenoid or the fourth solenoid.

FIG. 6 illustrates one embodiment of a method 600 performed by a controller for
monitoring and controlling fire suppression systems in commercial kitchens in accordance with
various aspects as described herein. In FIG. 6, the method 600 may start, for instance, at block
601 where it includes repeatedly testing the integrity of a first electric solenoid valve that

controls the flow of a fire suppression solution to at least one sprinkler head disposed over an

11



10

15

20

25

30

35

CA 03083956 2020-05-29

WO 2019/112782 PCT/US2018/061721

appliance in the kitchen and operative to spray the fire suppression solution onto the underlying
appliance in response to a fire being detected in the kitchen. At block 603, the method 600
includes repeatedly testing the integrity of a second electric solenoid valve that controls the flow
of a fire suppression solution to at least one sprinkler head disposed in an exhaust hood
disposed over the appliance and operative to spray the fire suppression solution into the hood in
response to a fire being detected in the kitchen. At block 605, the method 600 may include
repeatedly testing the integrity of a controller that controls the fire suppression system in the
kitchen and which is operative to actuate the fire suppression system in response to a fire being
detected in the kitchen. At block 607, the method 600 includes determining whether a fault is
detected in the first solenoid or the second solenoid. At block 607, the method 600 includes
disabling the appliance when a fault is detected in the first solenoid, the second solenoid, or the
controller.

FIG. 7 illustrates one embodiment of a server 700 for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein. In FIG. 7, the server 700 may include a receiver circuit 701, a determining circuit 703, a
sender circuit 705, the like, or any combination thereof. The receiver circuit 701 is configured to
receive information via a network sent from a communication module 109 located on a site
where a commercial kitchen is located. This information may include a fault with respect to a
first electric solenoid valve or a fault with respect to a second electric solenoid valve. The first
electric solenoid valve controls the flow of a fire suppression solution to at least one sprinkler
head disposed over an appliance in the kitchen and is operative to spray the fire suppression
solution onto the appliance in response to a fire being detected in the kitchen. Further, the fault
with respect to the first solenoid valve results from repeatedly testing its integrity. The second
electric solenoid valve controls the flow of a fire suppression solution to at least one sprinkler
head disposed in an exhaust hood in the kitchen and is operative to spray the fire suppression
solution into the exhaust hood in response to a fire being detected in the kitchen. Also, the fault
with respect to the first solenoid valve results from repeatedly testing its integrity. The
determination circuit 703 is configured to identify the fault and, for example, to determine
whether the information received by the server indicates that a fault has been detected in the
first solenoid valve, the second solenoid valve, or the controller. In addition, the sender circuit
705 is configured to send an indication when a fault has been detected.

FIG. 8 illustrates another embodiment of a server for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein. In FIG. 8, the server 800 may include processing circuit(s) 801, communications
circuit(s) 805, the like, or any combination thereof. The communication circuit(s) 805 may be
configured to transmit or receive information to or from one or more network nodes over a
network via any communication technology. The processing circuit(s) 301 may be configured to

perform processing as described herein (e.g., the method of FIG. 11) such as by executing
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program instructions stored in memory 803. The processing circuit(s) 801 in this regard may
implement certain functional means, units, or modules.

FIG. 9 illustrates another embodiment of a server 900 for monitoring and controlling fire
suppression systems in commercial kitchens in accordance with various aspects as described
herein. In FIG. 9, the server 900 may implement various functional means, units, or modules
(e.g., via the processing circuit(s) 901 of FIG. 9 or via software code). These functional means,
units, or modules (e.g., for implementing the method of FIG. 11) include a receiving module or
unit 901 for receiving information via a network sent from a communication module located on a
site where a commercial kitchen is located. This information may include a fault with respect to
a first electric solenoid valve or a fault with respect to a second electric solenoid valve. The first
electric solenoid valve controls the flow of a fire suppression solution to at least one sprinkler
head disposed over an appliance in the kitchen and is operative to spray the fire suppression
solution onto the appliance in response to a fire being detected in the kitchen. Further, the fault
with respect to the first solenoid valve results from repeatedly testing its integrity. The second
electric solenoid valve controls the flow of a fire suppression solution to at least one sprinkler
head disposed in an exhaust hood in the kitchen and is operative to spray the fire suppression
solution into the exhaust hood in response to a fire being detected in the kitchen. Also, the fault
with respect to the first solenoid valve results from repeatedly testing its integrity. These
functional means, units, or modules include a determining module or unit 903 for determining
whether the information received by the server indicates that a fault has been detected in the
first solenoid valve, the second solenoid valve, or the controller. These functional means, units,
or modules include a sending module or unit 905 for sending an indication when a fault has
been detected.

FIG. 10 illustrates one embodiment of a method 1000 performed by a server for
monitoring and controlling fire suppression systems in commercial kitchens in accordance with
various aspects as described herein. In FIG. 10, the method 1000 may start, for instance, at
block 1001 where it includes receiving information via a network sent from a communication
module located on a site where a commercial kitchen is located. This information may include a
fault with respect to a first electric solenoid valve or a fault with respect to a second electric
solenoid valve. The first electric solenoid valve controls the flow of a fire suppression solution to
at least one sprinkler head disposed over an appliance in the kitchen and is operative to spray
the fire suppression solution onto the appliance in response to a fire being detected in the
kitchen. Further, the fault with respect to the first solenoid valve results from repeatedly testing
its integrity. The second electric solenoid valve controls the flow of a fire suppression solution to
at least one sprinkler head disposed in an exhaust hood in the kitchen and is operative to spray
the fire suppression solution into the exhaust hood in response to a fire being detected in the
kitchen. Also, the fault with respect to the first solenoid valve results from repeatedly testing its
integrity. At block 1003, the method 1000 includes determining whether the information
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received by the server indicates that a fault has been detected in the first solenoid valve, the
second solenoid valve, or the controller. At block 1005, the method 1000 includes sending an
indication when a fault has been detected.

FIG. 11 illustrates another embodiment of a method 1100 performed by a controller for
monitoring and controlling fire suppression systems in commercial kitchens in accordance with
various aspects as described herein. In FIG. 11, the method 1100 may start, for instance, at
block 1101 where it includes repeatedly testing the integrity of a third electric solenoid valve that
controls the flow of the fire suppression solution to a sprinkler head disposed in a pollution
control unit of the hood and having a second fire suppression system. Further, the pollution
control unit is operative to permit the fire suppression solution to be sprayed into the pollution
control unit in response to a fire being detected in the kitchen. At block 1103, the method 1100
includes repeatedly testing the integrity of a fourth electric solenoid valve operative to drain the
fire suppression solution from the pollution control unit. At block 1105, the method 1100 may
include repeatedly testing the integrity of a second controller that controls the second fire
suppression system and which is operative to actuate the second fire suppression system in
response to a fire being detected in the kitchen. At black 1107, the method 1100 includes
determining whether a fault is detected in the third solenoid or the fourth solenoid. At block
1109, the method 1100 includes disabling the appliance when a fault is detected in the third
solenoid, the fourth solenoid, or the second controller.

The fire suppression system 100 can be viewed as containing three parts. First, there is
the portion of the fire suppression system that is designed to address a fire occurring in and
around an exhaust hood or appliance. The second part of the fire suppression system is that
portion that is aimed at addressing a fire in the pollution control unit 115. In some cases, there
is a chemical component to the first suppression system and in that case, the fire suppression
system is designed to respond to faults detected in the chemical fire suppression area.

In all three cases, a fault detection with respect to the main controller 103 is deemed a
stage Il or catastrophic fault. If a fault is detected in the controller 103, the gas valves
supplying gas to gas fired components is shut down or closed. In addition, if there are electrical
appliances and a fault in the controller 103 is detected, the fire suppression system 100
prevents electricity from being supplied to the appliance. In one embodiment, this is achieved
by actuating a shutdown shunt trip breaker and UDS kill switch.

In addition to faults detected with respect to the controller 103, faults detected with
respect to the first and second solenoid valves also are deemed stage Ill or catastrophic faults.
In the event of a fault detected with respect to either the first solenoid valve or the second
solenoid valve, gas and electricity is shut off from gas and electrical appliances. Also, faults
detected with respect to the first and second solenoid valves trips a local trouble relay. That is,
in some cases the fire suppression system 100 is provided with the local trouble relay. Basically

this means that the fire suppression system 100 is communicatively connected to a fire panel of
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a building housing the commercial kitchen and fire system. Once there is a fault detected in the
first or second solenoid valve, this local trouble relay is actuated and this can result in a local
trouble alert being presented or occurring on the building fire panel. When faults are detected in
certain elements of the fire suppression system, there will be emitted a local alarm. In some
cases, the local alarm can be automatically reset within a certain period of time. That is not the
case with respect to faults detected with respect to the first and second solenoid valves or the
main controller 103.

In the case of the fire suppression system and the components thereof that are directed
to the pollution control unit 115, if there is a fault detected with respect to the third or fourth
solenoid valve, then this is considered a stage |l or catastrophic fault. If a fault is detected with
respect to the third or fourth solenoid valves, this results in a shutdown of the gas and electricity
supplied to the appliances and also results in the local trouble relay being actuated.

Finally, in cases where the fire suppression system includes a chemical component,
these systems would include a container for holding the chemical, a gas cylinder containing gas
that delivers the chemical to a particular area and a release solenoid disposed between the
container and the gas cylinder. Bath the release solenoid and the gas cylinder are monitored
for faults. A fault in either will automatically shut down the gas and/or electricity supplied to
appliances in the kitchen and will actuate the local trouble relay.

In some embodiments, other elements of the fire suppression system are continuously
monitored for faults. For example, the fire suppression system may detect ground faults, low
surfactant levels, AC power failure, etc. Some of these faults are not deemed as serious as the
stage Ill or catastrophic faults. However, some may still require that the supply of gas and
electricity to the appliances be shut down.

The previous detailed description is merely illustrative in nature and is not intended to
limit the present disclosure, or the application and uses of the present disclosure. Furthermore,
there is no intention to be bound by any expressed or implied theory presented in the preceding
field of use, background, summary, or detailed description. The present disclosure provides
various examples, embodiments and the like, which may be described herein in terms of
functional or logical block elements. The various aspects described herein are presented as
methods, devices (or apparatus), systems, or articles of manufacture that may include a number
of components, elements, members, modules, nodes, peripherals, or the like. Further, these
methods, devices, systems, or articles of manufacture may include or not include additional
components, elements, members, modules, nodes, peripherals, or the like.

Furthermore, the various aspects described herein may be implemented using standard
programming or engineering techniques to produce software, firmware, hardware (e.g., circuits),
or any combination thereof to control a computing device to implement the disclosed subject
matter. It will be appreciated that some embodiments may be comprised of one or more generic

or specialized processors such as microprocessors, digital signal processors, customized
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processors and field programmable gate arrays (FPGASs) and unique stored program
instructions (including both software and firmware) that control the one or more processors to
implement, in conjunction with certain non-processor circuits, some, most, or all of the functions
of the methods, devices and systems described herein. Alternatively, some or all functions
could be implemented by a state machine that has no stored program instructions, or in one or
more application specific integrated circuits (ASICs), in which each function or some
combinations of certain of the functions are implemented as custom logic circuits. Of course, a
combination of the two approaches may be used. Further, it is expected that one of ordinary
skill, notwithstanding possibly significant effort and many design choices motivated by, for
example, available time, current technology, and economic considerations, when guided by the
concepts and principles disclosed herein will be readily capable of generating such software
instructions and programs and ICs with minimal experimentation.

The term “article of manufacture” as used herein is intended to encompass a computer
program accessible from any computing device, carrier, or media. For example, a computer-
readable medium may include: a magnetic storage device such as a hard disk, a floppy disk or
a magnetic strip; an optical disk such as a compact disk (CD) or digital versatile disk (DVD); a
smart card; and a flash memory device such as a card, stick or key drive. Additionally, it should
be appreciated that a carrier wave may be employed to carry computer-readable electronic data
including those used in transmitting and receiving electronic data such as electronic mail (e-
mail) or in accessing a computer network such as the Internet or a local area network (LAN). Of
course, a person of ordinary skill in the art will recognize many modifications may be made to
this configuration without departing from the scope or spirit of the subject matter of this
disclosure.

Throughout the specification and the embodiments, the following terms take at least the
meanings explicitly associated herein, unless the context clearly dictates otherwise. Relational
terms such as “first” and “second," and the like may be used solely to distinguish one entity or
action from another entity or action without necessarily requiring or implying any actual such
relationship or order between such entities or actions. The term “or” is intended to mean an
inclusive “or” unless specified otherwise or clear from the context to be directed to an exclusive
form. Further, the terms “a,” “an,” and “the” are intended to mean one or more unless specified
otherwise or clear from the context to be directed to a singular form. The term “include” and its
various forms are intended to mean including but not limited to. References to “one

”

embodiment,” “an embodiment,” “example embodiment,” “various embodiments,” and other like

terms indicate that the embodiments of the disclosed technology so described may include a
particular function, feature, structure, or characteristic, but not every embodiment necessarily
includes the particular function, feature, structure, or characteristic. Further, repeated use of the
phrase “in one embodiment” does not necessarily refer to the same embodiment, although it

” o« n % B

may. The terms “substantially,” “essentially,” “approximately,
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thereof, are defined as being close to as understood by one of ordinary skill in the art, and in
one non-limiting embodiment the term is defined to be within 10%, in another embodiment
within 5%, in another embodiment within 1% and in another embodiment within 0.5%. A device

or structure that is “configured” in a certain way is configured in at least that way, but may also
be configured in ways that are not listed.
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CLAIMS

1. A method of detecting faults in a fire suppression systems situated in a
commercial kitchen and shutting down a kitchen appliance in the commercial kitchen in
response to detecting the faults, the method comprising:

repeatedly testing the integrity of a first electric solenoid valve that controls the
flow of a fire suppression solution to at least one sprinkler head disposed over the kitchen
appliance in the commercial kitchen and operative to spray the fire suppression solution onto
the kitchen appliance in response to the detection of a fire in the commercial kitchen;

repeatedly testing the integrity of a second electric solenoid valve that controls
the flow of the fire suppression solution to at least one sprinkler head disposed in an exhaust
hood disposed over the kitchen appliance and operative to spray the fire suppression solution
into the exhaust hood in response to a fire being detected in the commercial kitchen;

repeatedly testing the integrity of a controller that controls the fire suppression
system in the commercial kitchen and which is operative to actuate the fire suppression system
in response to a fire being detected in the commercial kitchen; and

wherein when the fault is detected in the first electric solenoid valve, the second
electric solenoid valve, or the controller, the method includes disabling the kitchen appliance.

wherein the commercial kitchen includes a pollution control unit downstream of
the exhaust hood for removing contaminants from vapor exhausted by the exhaust hood and
wherein there is a second fire suppression system located in the pollution control unit and
wherein the method at the pollution control unit comprises:

repeatedly testing the integrity of a third electric solenoid valve that controls the
flow of the fire suppression solution to a sprinkler head in the pollution control unit and which is
operative to permit the fire suppression solution to be sprayed into the pollution control unit in
response to a fire being detected in the commercial kitchen;

repeatedly testing the integrity of a fourth electric solenoid valve operative to
drain the fire suppression solution from the pollution control unit;

repeatedly testing the integrity of a second controller that controls the second fire
suppression system and which is operative to actuate the second fire suppression system in
response to a fire being detected in the commercial kitchen; and

wherein when there is fault detected in the third electric solenoid valve, the fourth
electric solenoid valve or the second controller, the method includes disabling the kitchen

appliance.

18

Date Regue/Date Received 2021-10-06



2. The method of claim 1 including actuating a local trouble relay associated with a
building housing the commercial kitchen in response to a fault being detected in the first electric

solenoid valve, the second electric solenoid valve, or the controller.

3. The method of claim 1 or 2 wherein when a fault is detected in either the first
electric solenoid valve, the second electric solenoid valve or the controller, the method includes
directing information indicating a detected fault from a communication module associated with
the commercial kitchen via the internet to one or more remote servers which, in response to

receiving the information indicating a fault, issues an alert to at least one interested party.

4. A method of remotely monitoring a plurality of fire suppression systems situated
in a plurality of commercial kitchens located at different geographic locations, detecting faults in
selected components of a fire suppression systems, and issuing alerts to interested parties in
response to the detection of faults, the method comprising:

receiving, by one or more servers located on a remote site, information via the
internet from a plurality of communication modules located on various sites where the
commercial kitchens are located, and wherein there is at least one communications module
located at each commercial kitchen site and associated with the commercial kitchen located at
that site, the information received by the one or more servers from each communication module
comprising:

i. fault status report with respect to a first solenoid valve that controls the flow of a
fire suppression solution to at least one sprinkler head disposed over an appliance in one of the
commercial kitchens and operative to spray the fire suppression solution onto the appliance in
response to the detection of a fire in one of the commercial kitchens, and wherein the fault
status report with respect to the first solenoid valve results from repeatedly testing the integrity
of the first solenoid valve;

ii. fault status report with respect to a second solenoid valve that controls the flow of
the fire suppression solution to at least one sprinkler head disposed in an exhaust hood in one
of the commercial kitchens and operative to spray the fire suppression solution into the exhaust
hood in response to a fire being detected in one of the commercial kitchens, and wherein the
fault status report with respect to the second solenoid valve results from repeatedly testing the
integrity of the second solenoid valve;

iii. fault status report with respect to a third solenoid valve associated with a
pollution control unit located downstream from an exhaust hood wherein the third solenoid valve
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controls the flow of the fire suppression solution from at least one sprinkler head into the
pollution control unit and is operative to spray the fire suppression solution into the pollution
control unit in response to the detection of a fire in one of the commercial kitchens, and wherein
the fault status report with respect to the third solenoid valve results from repeatedly testing the
integrity of the third solenoid valve;

iv. a fault status report with respect to a fourth solenoid valve associated with a
drain line in the pollution control unit and which controls the flow of fire suppression solution
from the pollution control unit and through the drain line, and wherein the fault status report with
respect to the fourth solenoid valve results from repeatedly testing the integrity of the fourth
solenoid valve;

V. fault status report with respect to a controller associated with one of the
commercial kitchens that controls the fire suppression system in one of the commercial kitchens
and which is operative to actuate the fire suppression system in one of the commercial kitchens
in response to a fire detected in one of the commercial kitchens, and wherein the fault status
report with respect to the controller results from repeatedly testing the integrity of the controller;

vi. issuing an alert to at least one interested party in response to the information
received by the one or more servers from the communications module indicating that a fault has
been detected in one of the commercial kitchens with respect to the first solenoid valve, the

second solenoid valve, the third solenoid, the fourth solenoid valve, or the controller.
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INAFIRE SUPPRESSION SYSTEM SITUATED IN A COMMERCIAL KITCHEN, REPEATEDLY TEST
THE INTEGRITY OF AFIRST ELECTRIC SOLENOID VALVE THAT CONTROLS THE FLOW OF AFIRE
SUPPRESSION SCLUTION TO AT LEAST ONE SPRINKLER HEAD DISPOSED OVER AN APPLIANCE
IN THE KITCHEN AND OPERATIVE TO SPRAY THE FIRE SUPPRESSION SCLUTION ONTO THE
UNDERLYING APPLIANCE IN RESPONSE TO AFIRE BEING DETECTED IN THE KITCHEN

j- 601

Y

REPEATEDLY TEST THE INTEGRITY OF A SECOND ELECTRIC SCLENOID VALVE THAT CONTROLS
THE FLOW OF A FIRE SUFPRESSION SCLUTION TO AT LEAST ONE SPRINKLER HEAD DISFOSED
IN AN EXHAUST HOOD DISPOSED OVER THE APPLIANCE AND OPERATIVE TO SPRAY THE FIRE

SUPPRESSION SOLUTION INTO THE HOOD IN RESPONSE TO A FIRE BEING DETECTED IN THE
KITCHEN

(o]
o
(%]

S

5 REPEATEDLY TEST THE INTEGRITY OF A CONTROLLER THAT CONTROLS THE FIRE
; SUPPRESSION SYSTEM IN THE KITCHEN AND WHICH 1S OPERATIVE TO ACTUATE THE FIRE
| SUPPRESSION SYSTEM IN RESPONSE TO A FIRE BEING DETECTED IN THE KITCHEN

DETERMINE WHETHER A FAULT IS DETECTED IN THE FIRST SOLENOID OR THE SECOND
SOLENOID

v

DISABLE THE APPLIANCE WHEN A FAULT IS DETECTED IN THE FIRST SOLENOID, THE SECOND
SOLENOID, OR THE CONTROLLER
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BY A SERVER LOCATED AT A REMOTE SERVER SiTE, RECEIVE INFORMATION VIA ANETWORK
SENT FROM A COMMUNICATION MODULE LOCATED ON A SITE WHERE A COMMERCIAL KITCHEN
{5 LOCATED, THE INFORMATION RECEIVED BY THE SERVER INCLUDING:

(i) AFAULT WITH RESPECT TO A FIRST ELECTRIC SCLENOID VALVE THAT CONTROLS THE FLOW
OF A FIRE SUPPRESSION SOLUTION TO AT LEAST ONE SPRINKLER HEAD DISPOSED OVER AN
APPLIANCE IN THE KITCHEN AND OPERATIVE TO SPRAY THE FIRE SUPPRESSION SOLUTION
ONTO THE APPLIANCE IN RESPONSE TO A HIRE BEING DETECTED IN THE KITCHEN, WHEREIN
THE FAULT WITH RESPECT TC THE FIRST SOLENGID VALVE RESULTS FROM REPEATEDLY
TESTINGITS INTEGRITY, CR

() AFAULT WITH RESPECT TO A SECOND ELECTRIC SOLENOID VALVE THAT CONTROLS THE
FLOW OF AFIRE SUPPRESSION SCLUTION TO AT LEAST ONE SPRINKLER HEAD DISPOSED IN
AN EXHAUST HOOD IN THE KITCHEN AND OPERATIVE TO SPRAY THE FIRE SUPFRESSION
SOLUTION INTO THE EXHAUST HOOD IN RESPONSE TO A FIRE BEING DETECTED IN THE
KITCHEN, WHEREIN THE FAULT WITH RESPECT TO THE HIRST SOLENOID VALVE RESULTS
FROM REPEATEDLY TESTING ITS INTEGRITY

f 1001

¥

DETERMINE WHETHER THE INFORMATION RECEIVED BY THE SERVER INDICATES THAT A FAULT
HAS BEEN DETECTED IN THE FIRET SOLENQID VALVE OR THE SECOND SOLENOID VALVE

¥

j‘"’ 1003

f 1005
SEND AN INDICATION WHEN A FAULT HAS BEEN DETECTED
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REPEATEDLY TEST THE INTEGRITY OF A THIRD ELECTRIC SOLENOID VALVE THAT CONTROLS
THE FLOW OF THE FIRE SUPPRESSION SOLUTION TO A SPRINKLER HEAD DISPOSED IN A
POLLUTION CONTROL UNIT OF THE HOOD AND HAVING A SECOND HRE SUPPRESSION
SYSTEM, THE POLLUTION CONTROL UNIT BEING OPERATIVE TO PERMIT THE FIRE
SUPPRESSION SOLUTION TO BE SPRAYED INTO THE POLLUTION CONTROL UNIT IN RESPONSE
TO A FIRE BEING DETECTED IN THE KITCHEN

fﬂ()‘a

Y

REPEATEDLY TEST THE INTEGRITY OF A FOURTH ELECTRIC SOLENCID VALVE OPERATIVE TO
DRAIN THE FIRE SUPPRESSION SOLUTION FROM THE POLLUTION CONTROL UNIT

fﬂ%

FREPEATEDLY TEST THE INTEGRITY OF A SECOND CONTROLLER THAT CONTROLS THE SECOND

; FIRE SUPPRESSION SYSTEM AND WHICH 15 OPERATIVE TO ACTUATE THE SECOND FHIRE
i SUPPRESSION SYSTEM IN RESFONSE TO A FIRE BEING DETECTED IN THE KITCHEN

E«fﬂ%

DETERMINE WHETHER A FAULT 18 DETECTED IN THE THIRD SOLENOID OR THE FOURTH
SOLENOID

/F'—’HO?

Y

DISABLE THE AFPLIANCE WHEN A FAULT IS DETECTED IN THE THIRD SOLENOID, THE FOURTH
SOLENQID, OR THE SECOND CONTROLLER

fﬂ@g
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