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INERT GAS SUPPRESSION SYSTEM FOR In a further embodiment of any of the above , the unde 
TEMPERATURE CONTROL sired temperature corresponds to an average temperature in 

the suppression area of less than 250° F . 
RELATED APPLICATION In a further embodiment of any of the above , the unde 

5 sired temperature corresponds to an average temperature in 
This application is a divisional of U . S . application No . the suppression area of less than 150° F . 

12 / 726 , 533 filed Mar . 18 , 2010 which claims priority to 
United Kingdom Application No . GB1001869 . 5 , filed on BRIEF DESCRIPTION OF THE DRAWINGS 
Feb . 4 , 2010 . 10 The disclosure can be further understood by reference to 

BACKGROUND the following detailed description when considered in con 
nection with the accompanying drawings wherein : 

This disclosure relates to a fire suppression system for a FIG . 1 is a schematic view of an example fire suppression 
suppression area that provides temperature control in the system . 
suppression area . DETAILED DESCRIPTION Fire suppression systems are used in a variety of appli 
cations , such as aircraft , buildings and military vehicles . The A fire suppression system 10 is schematically shown in 
goal of typical fire suppression systems is to put out or FIG . 1 . The fire suppression system 10 includes a suppres 
suppress a fire by reducing the available oxygen in the 20 sion area 12 , which may be a room in a building , a cargo area 
suppression area and prevent ingress of fresh air that could of an aircraft , or a hull of a military vehicle , for example . 
feed the fire . One fire suppression approach has included two The suppression area 12 includes a volume , which may 
phases . The first phase “ knocks down ” the fire by supplying include a space or container 13 having a fire source 14 , for 
a gaseous fire suppressant to the suppression area at a first example . It should be understood , that the fire source 14 
rate , which reduces the oxygen in the suppression area to 25 need not be disposed within a container 13 . 
below 12 % by volume , thus extinguishing the flames . In the An example suppression system 16 is schematically illus 
second phase , the gaseous fire suppressant is provided to the trated in FIG . 1 . The suppression system 16 includes , for 
suppression area at a second rate , which is less than the first example , one or more nozzles 18 , one or more detectors 20 , 
rate , to prevent fresh air from entering the suppression area one or more valves 22 and one or more controllers 24 . In the 
potentially permitting a smoldering fire to reignite . 30 example , the valve 22 is fluidly arranged between the nozzle 

Another approach utilizes water instead of a gaseous fire 18 and a suppression source 28 . The valve 22 is commanded 
suppressant to extinguish / control a fire . Water is sprayed by the controller 24 to meter the suppressant 30 from the 
into the suppression area for a first duration . After the initial suppression source 28 to the nozzle 18 at a desired rate . It 

should be understood that these components may be con water spray , a parameter of the suppression area is moni 35 nected to one another in a variety of configurations and that tored , such as temperature , to detect a fire flare up . Addi one or more of the components may be integrated with or tional sprays of water may be provided to the suppression further separated from one another in a manner that is area to prevent re - ignition of the fire . different than what is illustrated in FIG . 1 . 
A suppressant source system 26 includes one or more SUMMARY 40 suppressant sources 28 that carry suppressant 30 . A different 

suppressant may be provided in different suppressant In one exemplary embodiment , a method of suppressing sources , which can be selectively provided to the suppres 
a fire includes the steps of dispensing a first inert gas in a sion area 12 at different times , for example . In one example , 
suppression area at an initial rate , detecting an undesired the suppressant is an inert gas , such as N2 , Ar , He , Ne , Xe , 
temperature in the suppression area , dispensing a second 45 Kr , or mixtures , nitrogen enriched air ( NEA ) ( e . g . , 97 % by 
inert gas at a subsequent rate in the suppression area in volume N , ) or argonite ( e . g . , 50 % Ar and 50 % N , ) . At least 
response to the undesired temperature and displacing a one of the suppressant sources may be an on - board inert gas 
volume from the suppression area with the inert gas to generation system ( OBIGGS ) used to supply nitrogen . The 
achieve a temperature below the undesired temperature . OBIGGS generated suppressant may be created using a low 

In a further embodiment of the above , the suppression 50 flow of input gas through the OBIGGS that provides a high 
area has a volumetric leakage rate . The subsequent rate purity of NEA , or a high flow of input gas through the 
provides an overpressure condition in the suppression area OBIGGS that provides a lower purity of NEA . 
and is larger than the volumetric leakage rate . A suppression area 12 typically includes a leakage system 

In a further embodiment of any of the above , the sup - 32 . The leakage system 32 permits gases , including smoke , 
pression area is a cargo area . The leakage system includes a 55 to flow into and out of the suppression area 12 at a 
vent that is in fluid communication with the cargo area . volumetric leakage rate . In the example of an aircraft cargo 

In a further embodiment of any of the above , the inert gas area , the leakage system 32 includes a vent 34 having a valve 
consists of at least 88 percent by volume of Ar , He , Ne , Xe , 36 that communicates gases from the suppression area 12 to 
Kr , or mixtures thereof . the exterior of the aircraft . In the example of a building , the 

In a further embodiment of any of the above , the sup - 60 leakage system may be gaps in doors , walls and ceilings in 
pression system includes at least one valve and at least one the suppression area 12 . 
controller , comprising the step of commanding the at least One or more temperature sensors 40 are arranged in the 
one valve to release the fire suppressant at the initial and suppression area 12 to detect an undesired temperature . In 
subsequent rates . one example , the undesired temperature corresponds to a 

In a further embodiment of any of the above , the initial 65 temperature at which nearby composite aircraft structures 
rate provides an oxygen concentration of substantially less begin to weaken or delaminate , e . g . 150° F . - 250° F . ( 66° 
than 12 % oxygen by volume in the suppression area . C . - 121° C . ) . 
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In operation , a detector 20 detects a fire suppression event example in which the suppressant 30 is argonite , the second 
within the suppression area 12 . The fire suppression event rate is approximately 1 . 0 mº / minute . In an example in which 
may be undesired light , heat or smoke in the suppression the fire suppressant 30 is nitrogen enriched air , the second 
area 12 , for example . In one example , the controller 24 rate is approximately 2 . 5 m / minute . The second rate is 
includes a computer readable medium providing a computer 5 sufficient to provide an over - pressure condition within the 
readable program code . In one example , the computer suppression area 12 , which forces gases out of the suppres 
readable program code is configured to be executed to sion area 12 through the leakage system 32 . In one example , 
implement a method for suppressing a fire that includes the second rate reduces the average temperature within the 
dispensing a suppressant at an initial or first rate in an suppression area 12 during half an hour to less than approxi 

C . ) . amount calculated to be at least 40 % by volume of a 10 mately 100 F . ( 0o Although an example embodiment has been disclosed , a suppression area 12 , and dispensing the suppressant at a 
subsequent or second rate that is less than the first rate . worker of ordinary skill in this art would recognize that 

The controller 24 commands the valve 22 to meter the certain modifications would come within the scope of the 
suppressant 30 into the fire suppression area 12 at a first rate claims . For that reason , the following claims should be 
in response to the fire event . In one example , the first rate 15 stus 15 studied to determine their true scope and content . 

What is claimed is : provides the suppressant 30 , which is an inert gas , to the 
suppression area 12 in an amount of at least 40 % by volume 1 . A method of suppressing a fire comprising the steps of : 
of the suppression area 12 . For aircraft applications , the dispensing a first inert gas in a suppression area at an 
suppressant 30 is generally free of anything more than trace initial suppression rate ; 
amounts of water . That is , a water mist is not injected into 20 venting a first volume from the suppression area at an 
the suppression area 12 with the inert gas during the “ knock initial leakage rate ; 
down ” phase of fire suppression . detecting an undesired temperature in the suppression 

In one example , the first rate delivers approximately 42 % area ; 
by volume of the fire suppression area . Thus , for a free air dispensing a second inert gas at a subsequent suppression 
space volume of 100 mº and a sustained compartment 25 rate in the suppression area in response to the undesired 
leakage rate in fire mode of 2 . 5 m / minute , the initial amount temperature , the subsequent suppression rate less than 
of expelled hazardous hot smoke will be 42 mº . Such a high the initial suppression rate and at least 40 % of the initial 
flow of fire suppressant 30 reduces the oxygen concentration leakage rate ; 
within the suppression area 12 to substantially less than 12 % venting a second volume of fluid from the suppression 
oxygen by volume , which is sufficient to control and reduce 30 area at a subsequent leakage rate that is substantially 
the initial temperature . Thus , a high flow of input gas less than the initial leakage rate to provide an over 
through the OBIGGS that provides a lower purity of NEA is pressure condition in the suppression area ; and 
desirable . This large volume of inert gas expels a substantial wherein the venting steps achieve a temperature below the 
amount of heat and smoke from the suppression area , for undesired temperature . 
example , through the leakage system , to reduce the average 35 35 2 . The method according to claim 1 , wherein the suppres 
temperature in the suppression area during half an hour to sion area is a cargo area , and a vent is in fluid communica 
less than approximately 250° F . ( 121° C . ) . tion with the cargo area . 

3 . The method according to claim 1 , wherein the inert gas In one example , the controller 24 detects the temperature 
within the suppression area 12 using the temperature sensors consists of at least 88percent by volume of Ar , He , Ne , Xe , 
40 . If the sensed temperature reaches an undesired tempera - 40 40 Kr , or mixtures thereof . 
ture , then the controller commands a valve 22 to release 4 . The method according to claim 1 , wherein the suppres 
suppressant 30 to the suppression area 12 , which displaces sion system includes at least one valve and at least one 
a volume from the suppression area through the leakage controller , comprising the step of commanding the at least 
system 32 . The displaced volume contains hot gases and one valve to release the fire suppressant at the initial and 
smoke . The second rate at which the suppressant 30 is 45 45 subsequent suppression rates . 
dispensed lowers the temperature within the suppression 5 . The method according to claim 1 , wherein the initial 
area 12 to a temperature below the undesired temperature . rate provides an oxygen concentration of substantially less 

In another example , after a predetermined time , for than 12 % oxygen by volume in the suppression area . 
example , controller 24 commands a valve 22 to release a 6 . The method according to claim 1 , wherein the unde 
continuous flow of suppressant 30 to the suppression area 12 50 rea 12 50 sired temperature corresponds to an average temperature in 
at a second rate that is less than the first rate . In one example , the suppression area of less than 250° F . 
the second rate is at least approximately 40 % of the volu 7 . The method according to claim 6 , wherein the unde 
metric leakage rate . In one example aircraft application , the sired temperature corresponds to an average temperature in 
leakage system 32 leaks gases out of the suppression area 12 the suppression area of less than 150° F . 
at a rate of approximately 2 . 5 m / minute . Thus , for the * * * * * 


