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SrnZiY 

Contuuous fu-e-detector sensmg elements manufactured by the 
Thorn,-s k, Edison Company, inc., were lnstalied and subJected to a llnlted 
nmbor of flro tests in the aft compartment of an XB-45 alrnlane nacelle. 
The scnslng elements here so located that they would facllltate mstal- 
12tlcn and ralntenanre. FINe destructLon of thcl W-45 n-cclle oreventid 
rn7i!anF other mstallatltins m which the sensing elcncnts worlld have been 
more advantageo~~sly located for c,et?ct1on of fire. The detcctlon system 
successfully detqctrd 2b oi the 33 fires conducted, and no fcllsc alnrnls 
or mdfunct, oils occwrcn. 

IT:TRODUCTlCN 

The Department of the .kr Force requested that a cont!nuous fu'e- 
detectlon system ma~ufactllred by the Thomas A. Edison Company, Inc., be 
subjected to test fues m the nit compartront of an X,:-l45 alrr-lane nacelle. 
The VW ,ose of The tests was to evalutt the fire-dctcctu,n syskm when Lt 
wrls msklled In a full-sczle mstaZl,ttlor an? to obtam -informdtlon on its 
operating ck8aracterlst:cs. It wrs planned to conduct a 3crlec of tests 
:J-.th sens,ng eienents mat:lled at vnrlo~s loc-itions y1 the nncelle; howfver, 
destruction of the KS-45 nacelle prcverlteo. extensive tcstLng. Therefore, 
the tests uere lxnlted to those on tho first Installation nke. i'hat 
lnstallatlon con;~tcc? of two lengths of sensing element ulst&led lor~gl- 
tudlilally in the aft coppartlnent of tne nacelle. Such uk?tallotlons are 
not rccommwdec and sevcrel.- J penalue a continuous-detector system because 
the srns:np: elements were p3rallol to the natural flow of au through thl: 
nac3llc. This mstall~tlon was made because of the d]fflculty of mstall:n,: 
contmuous sensug element m the XB-45 nacelle transverse to the au flow 
without Fl~cLrlg the sensug element m locatIons rrherp It ~111 be susc.ptlble 
to ddmdge durlrg engine mamte~nce or change, 

EQ'JI~3JT AN? :BGCEDURZ 

The aft compartment of an ~~-45 nacelle was used as the fu-e zone 
for tho tects. It contaued a net volume of approxlmatcly 237 cubic feet 
and was 17.5 feet m length. In the XB-45 nacelle, the outlet ends of the 
Jet-en:lne tallulpes are suiflclanl,ly rece-4 .s,d to cause an au-ejector 
action and thus Induce au? to pass through the aft coqpartmcnt from the 
inlet louvers at the forward end of the comoartment. hrmg eng:,nc opclrdtion. 
fli%s in that computment arL greatly mflumccu by this Induced au flow. 

Continuous fire-Fens7ng elements which occupy a line 111 the nacelle 
Space are sun&u m shape to 1 ~ruc. Th,y are sensitive at Any or all 
points along tiirlr length. The id-Lson coniluous-typo fire-dEtectIon sgstcm 
tested was com?osed of a control as Lcmbly and lsrqths of fAre-scnslng element. 
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see Fig. 1. l'he sonslng clcmcnt js of cosxml construction and consists 
of a slnglc cxltcr concluctor mT<rtcd LrlT,O a ste-l-alloy tulc of approxl- 
mately o.oFi mc!l 0.l. The space butwon the ccntL.r an+ outer conchxtors 
contmns a s~ecl~l iicat-scns,tlvc. compound having a hlyh reslstsncc bt 
norm1 temperatures, and thus lnsulatcs the center conductor from the 
grounded outer tube. 'rdlcn the tcm:zrature anywhere along the scnsmg clcm?nt 
reaches a pszdctcrmlned crltlcal value (a,-proximately 550' F), the compound 
at that po?nt becomes 9 crnductor and completes the c-Lrcuit bztuc3;n tht 
cwtcr conductor and grouni. This c3uscs currznt to flow to the alarm r<la:r 
locntea In the control assembly nnd actuates the alarm. The svstcm auto- 
matwally cl,,ars r:h~n the t:mwr;?turc of the scns~,: clcmtnt r turns to 
norIncLl. A t,Jst clrcult provided a means to dLtcr.mxx ihc Int?grlty of the 
systCl1. ror the flrt tests, one TO-foot length ant' one 15-fcot lx&th of 
six?s?y, cl?m?nt uwc uwd. The &foot elcncnt was mol&xl on two-inch 
standoff brxl-cts attached to the nacdle structural kL(,1 dsout SIX Inches 
ah~v~> th, boti,om of thi: ktel. %e 20-foot dcment was mountzd on standoff 
brxkcta attached to the nncclle Just above the longltudlnal joint of the 
bottcm access doors. I'hc mstal:~t:on 1s s:~own 111 FL,. 2. 

Slncc: the nncc11:: structure was css&cxJlv symm?trxcl about n 
v' rt,cal long,Ludin?l pl&nz, tests wre conducted on one -I& only. For 
thse tests, the Ko. 3 en,-lne sldc VU used. The fwc loc?tions USC? U, 
the t?stmg me lndicntcd ln Tlble I and x-c shown III FL':, 3. These locations 
xrr sclictcd as bcmg rcproscntctlvo of locntlr>ns of potintlal f-o hawrd 
CUC~~ as flemvable-fluId lcnks 2nd .n&lnc s";l~Jurez. 

1. Estsbllsh the sxnulatcd opcratlng conditions for t.hti t&t, 

2. Sv1tch on t-st-fzL lgnltor. 

3, Start the fuel flwnng for test flrc, 

IL. Ttoa the fuel flo%nn: for the test fire ?f'tcr ten seconds or 
Cllai-m from t'lc flrz-d-"- bLLctlm sy:tem, ihhlchcvcr occurxd first. 

The time rcqux-ed for the fxe-datcctlon syitcm to alarm was rc- 
corded by nn Estcrlxnc-Anzun recorder, 'l"rc tlr,e rccordcd was the rcrlod 
bctwcm the stxt of I'uel flow to the tent fxc arId thi :lnrm glvcn by the 
dciectlon system. 

The simulated opcratlng conc.ltlons under wi ~ch tests wri ccn- 
duct:d 71-c iic( follot:s: 

1. A?rcr-ft o:>or?ttln: aI, cr~sing spvcd, both iurboJc< cn,-tnes 
opcratmg st 90 per cent of m~~~rnum rated rpm, and ram 311 ;t a total 
ycssurc of one inch HF; suqllcd to the ~n:inc- Inlets. 

2. Ground tzxl, both turboJLt mglnes opurnL:ng rt 60 per cent of 
m.?imm r-t& rp, mc: nu- drawn by thi: cngwa compressors from the atmvs- 
phcrc. 
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3, Engine stzrtln;, both turbqct C~~.L~CS not o~cratlng, and 
conscqucntly no a~ florr through the ?ft com:)Crtmont. 

1. The detector system did not fzlsc-alarm or malfL8nctlon during 
the tests X-I the XB-45 nacelle and was not clamagad bJ the test fxrcs or 
by vlbrcitlon. 
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TABLE I 

TJM RE]IJIRZD FOR FIRZ DETXTlCN 
(DaLctor tlcn,,-nts uxtallec longltudmi=lly 

aft colpnrtm-nt, XE-45 nxclle) 

F’lrc 
LOC? t.Lon 

(see Pig.-3) 

G 
G 
G 
G 
s 
S 
s 
s 
S 
J 
J 
J 
X 
X 
X 

i 

: 
V 
V 
V 
w 
w 
w 
w 
u 
u 
U 
u 

(Scronds) 

12 

: 
2-l/4 

NO Dctcctlon 
Ido Detcctlon 

5 
5 
4 
A-1/2 

No Dtt,xt2 on+'+' 
No Dct~ctloi+ 

11 
s-3/4 

No Dctpctlon 
No Dctxkon 

$-l/2 

;::it: 
11 

No ilctcctlon 
6 

No Dctuctlon 
17 

" Clark t-mc- 1s bps-d on the time bctrrccn r;lczsc or fuel ?.nd lndlcatlon 
from the dct-ctor syst,m. 



FIG I THE EDISON CCYT hUOUS FIRE CETECTOR 
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FIG 2 LOCATION OF CONTINUOUS-FIRE-DETECTOR SENSING 
ELEMENT IN XB-45 NACELLE, EDISON SYSTEM 



=----a) 

SIDE “NEW 
LEGEND 
- KC&tION OF FUEL-DISCHARGE NOZZLES 

IN AFT COMPARTMENT FUEL IS RELEASED 
IN OlRECTlON OF EXPANDEO END OF SlLHOUEttE 

FIG. 3 FIRE NOZZLE LOCATIONS FOR DETECTOR TESTS, XB-45 NACELLE 


