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EVI??UATION OF TIE FIRE EXTINGTJISHING 
SYSEM CN A MODITIED I'BY AIRPLhIZ 

IIdTFiOUUCTION 

The er,glne nacel les  of the amplane were protected  only m Zone 2 
(accessory  compartment) and Zone 3 (011 t adr  and propel ler   feather ing  palp 
conps rhen t )  by a newly Ins called  Walter L d d e  ext ingulsh~ng  system whlcrl 
Con'Ils .cd of th'o 536-rubic-lnch  spherlcal   contamers an2 dls t r lbut lon  tualng.  
Zone 1 ( f o r m r d  compartrneni) Twas no t   p rckc tcd .  The contamertl were located 

the leading 2dce of the  l e f t  w m g  about  four  feet  outboard of  the No. 1 
englne as shown i n  h g .  1. Each contamer was  Chal'g2d w l t h  15 pounds of 
CBrF3 (bromotrlfluoromethane) and pressurlzed t o  350 pounds per  square  Inch 
( p s l )  x l th  ratrogcn. These contamers  provlded a maln aid spare  charge of 
agent f o r  ex tmgulshmg a f l r e .  Check and d l r fc t lona l   va lves  m the d l s t r l -  
but lon oystem make it poss lb le  t o  dlscharge agent from these  contamers  i n to  
c l the r   nace l l e .  

DESCYIOTION AB INSTALLATION OF TEST ECUIPMEKT 

The t e s t   c q u l p e n t  produces a high-speed contmuoua recording of 
the  concentratlon of extmgulshlng agent. smultaxeously from 12 different 
rcglons. It cons ls t s  of three  analyzer blocks, control  unit, vacuum  pump, 
and o s c l l l o p a p h .  Each anzlyzcr block  con%alns  four  transducers  wlth  them 
assoclated vacuum and electrical connections, Each  transducer 1s connected 
t o  a slx-foot  plckup  tube  through whlch the  agent sample from each test rcg lor  
1s dram. C r i t x a l  flow of the sample t h r o u b  an   or l f lce  m each  analyzer 
c e l l  1 s  malntained by means of the vacuum  pump. A pressure  drop, whlch 
O c c u r s  a f t e r   t he  sample pasBes through  the  second of two porous  plugs, 
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operates the transducer. The transducer  output 1s recorded on the 
oscll logroph. Thls outyut 1s d l r e c t l y  proportional t o  the concentratlon 
of the  agent  being  analyzed. 

The analyzer  plckups were Ins t a l l ed  In the  nacelle of the No. 2 
cnslne  s ince  thls   nacel le  was the most remote from the  agent  contalners.  
FJO o f  the  analyzer  blocks were mounted 02 the outboard slde of the Zone 2 
compartmnt as shown m Flg. 2, and a t h l rd  block was mowted mboord of the 
Zone 3 compartracnt ao shown m Flg. 3.  The vacum  l lne  and the power and 
output  cables were routed f r o m  tne  lnbocrd side of the aacelle under the 
leadme, edge of the  wmg across   to   the wmg pedestal  and then down the l e f t  
s lde  of the pedes',al through the a l r c r n f t   t o   t h e  compar'ment a f t  of the 
pilots' conpartmcnt wnL.re the control  unit, the oscll lograph, and t h e  vacuum 
pmp were l o c a t d .  A vlew of t h l s   e q u l p e n t  1 s  shown 111 Flg. 4. 

The agent  concentrntlons were recorded from 1 2  s t s t l ons   l oca t ed  
as f o l l  OTJS 

1. Inboard of the  carburetor ,  shown 111 Flg. 3. 

2. Inslde of the  leadlng edge of  the wing extecdlng  Inboard from the 
nocelle t o  the pedestal  (Zone 3), shown In  Flg. 3. 

3 .  Above t h e  man  fuel   shutoff   valve (Zone 3), shown In Flg. 3.  

4. Bclow the m a n  fuel   shutoff  valve (Zone 3),  shown ln Flg. 3. 

5.  R l g h t  side of  nacelle IC Zone 3 by the propcl ler   feather lng pmp, 
shown In Flg. 6 .  

6. Left   s lde of 011 cooler  duct, shown m Flg. 6.  

7. R i g h t  side of 011 cooler  duct, shown In  Flg.  6.  

8. AdJscer-t t o   t he   p rope l l e r   f ea the r ing   lmes ,  shown in   F ig .  6. 

9. AdJacent t o  t h e  main f u e l  lmes, shown in  Flg. 5. 

10. Inboard of the f u e l  f lcw  transm?tters,  shown 111 Flg. 2. 

11. AdJscent t o  the cowl f l a p  actuators  (not  shown). 

12. Forward  of the cowl f lap   ac tua tors ,  shown i n  PIC. 2. 
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Two I n - f l i g h t   t e s t s  were conductcd a t  rn altitude of 5,000 f e e t .  
Test No. 1 was m l t w t e d  a t  normal c r u ~ s e  speed.  After f l r e  emergency shut-  
down prorcdure was enacted,  the maln extmgulshlng  agent   bot t le  was dls-  
c h a c e d  and the a g n t  concentratlons wcre recorded. The lndlcated  alrspeed 
a t  the tlme the  extln@shlng  agent was discharged was approxlrnately 130 
mlleJ pLr hour (mph). 

Test  No. 2 was conducted  under 3lnlhr cor ,ht lons  but  Wlth t h e  
en&mes  operatmg m d e r  takeoff power condl t lon  pr lor  t o  emergency  shutdown 
of the No. 2 engine. The spme  cxtlngulshlng  a&nt  contamer was dlschargcd 
f m  t h l s  tes t  and the  csent  concentratlons rccordcd. The lndlcated alrspced 
a t  t'lc tmm the cxtmxuxshlng  agent was d~scha rged  was approxlnately  120 mph. 

RZSULTS 

The percentage  agent  concentrotlon f o r  each   s ta t lon  for the 
duratlon of the   rcs lec t lvc  tes ts  is presented In the curves shown m Flg8. 
7 and 8. m e  agmt  conccntratlons for all locations were well  m excess of 
the  15 per   cen t  rnlnlmum requlrements f o r  a 1/2-second duration. 

The lowest  concentratlons were recorded m the  area of  No. 8 
plclrup, however, thcsc  concentratlons were 38 per  cent f o r  1/2-sccond d m m g  
the t e s t  under c ru lse  condition and 39 pa-  cent f o r  l/Z-second  durlng  the 
t e s t  under takeoff condltlon. These conccntratlons are more then double the 
rnlnlmm t h a t  1s requu-ed.. 

CONCLUSION 

The rcnul ts   indlcatc   that   the   cxt lngulshing  system  tes ted prondes  
sufficient concentratlon oP flre  extlnguishlng  agent t o  extlnguish f l r e s  In  
m e s  2 and 3 of Nl5Q s l r c r a f t .  









FIG 4 O S C I L L O G R A P H  AND C O N T R O L  UNIT M O U N T E D  IY  F U S E L A G E  
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FIG 7 AGENT  CONCENTRATIONS  DURING  FIRST  TEST - " E L O M ,  uN1.I 
IDI.U,OYI ,.w.l. 
- m**nl 
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