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EVALUATICN OF *DISON CONTILUOUS FIRE DETCTOR
IV AN ¥B-L5 JACELLE

STMMARY

Continuous fire-detector sensing elements manufactured by the
Trom~s 4, Edison Company, Inc,, were installed and subjected to a lamited
namber of fire tests in the aft compartment of an ¥B-45 asrrplane nacelle,
The sensing elemcnts were so located that they would facilitate instal-
laticn and raaintenance. Fire destrvetion of the ¥3-45 nacelie prevented
maliing other installations in wh.och the sensing elerments would have been
more advantageously located for cetoectaion of faire. The detcetaon system
successfully detocted 2L or the 33 fires conducted, and no false alarus
or malfunctions cccurrea,

INTRODUCTICH

The Department of the .lir Forece requested that a continucus {ire-
detectron system manufactured by the Thomas A, Edison Ceompany, Inc., be
subjected Lo test fires an the att compartmant of an X£-UL& airplane nucelle,
The ur .o5¢ of the tests was to evaluatec the fire=-delection system when it
was 1nstelled zn a full-scele installation and to obtain wnformaetion on its
opcrating characteraistrcs, It wes planned to conduct a seriec of tesis
mith sens.ng elements inst:lled at various locitioas wn the nacelle; however,
destruction of the ¥B-h5 nacelle preventea extensive testing. Thercfore,
the tcsts were lumted to those on the first installation nade. 1hat
instaliation consasica of two lengths of sensing element instelled lorgi-
tudinally in the aft compartument of tne nacelle. Such installations are
not recommended and severely penalize a continuous-detector system because
the scnsing elements were parallel to the natural flow of air throuch the
nacelle.  This aastallation was made because of the diff.culty of installing
continuous sensing element i1n the XB-N5 nacelle transverse to the air flow
without placing the sensing element in locations vhere 1t will be susc. ptable
to damege durirg engine maintenance or change,

EQUIPMENT AND “ROCEDURE

The aft compartment of an ¥B=-L5 nacelle was uscd as the fire zonc
for the tects. It contaiued a net volume of approximately 237 cubic fect
and was 17,5 fecl 1n length. In the XB-h5 nacclle, the outlet ends of the
Jet=cnzane taill vipes are suificienily recessd to causc an air-ejector
action and thus induce air to pass through the aft compartment from the
tnlet louvers at the ferward end of ihe compartment., During cng.nc operation,
tires in that compartmenl are greally influcncca by this induced air flow.

Continuous fire-sensing clowenls which occupy a lane in the nacelle
space are similar in shope to 1 tmre., They are sensitive at any or all
roints along their lencth. The Zdison conlinuous-type fire-detection systcom
tesled was commesed of a control assembly and lengths of fire-scnsing element.
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See Fig, 1, The sensing clement 35 of coaxial construction and consists

of a single c:nter conductor anscrtcd wnto a stezl-alloy tube of approxu-
mately 0,O0f inch o.d., The spacc butween the centur and ouber conductors
contains a special heat-scns.tive compound having a hish resistance at
normal temperatures, and thus insulates the center conductor from the
grounded outer tube. When the temp:iraturs anywhere along the sensing eloment
rcaches a prodetormined critical value (approximately 550° F), the compound
2t that point becomes o cenductor and completes the circwit bztuecn the
crnter conductor and ground, This causcs currcent to flew 4o the alarm r.olay
locatea 1n the control asscmbly and actuetes the alarm, The svsteom aubo-
matically clears vhen the tomoerature of the scmsing clemcut r turns to
normal, A teost cireuit provaded a means te dotermine the intograty of the
syste., Tor the fare tests, onc 20-foot length and onc 15-foot longth of
senuing clemmt uvere vsed.  The 15-foel clement was mount>d on two-1nch
standoff braclets atitached to the nacslie structural kcel avcub s1x inches
above the botiom of the keel. The 20-foot clcment was mounted on standeff
bracket. attached to the nacclle just above the lengitudinal joint of the
bottom access doors. rhe installatzon 18 shown in Fi,, 2.

Since the nacelle structure was essenticllv symmeotracnl about a
v:rtical longitudinal plane, tests were conducted on one <ide oanly., For
these tests, the Ne, 3 engine sade was used. The fire locations used in
the testing are indicated an Table I and are shown in Faiz, 3. These locations
were sclected as being represenletive of locatirns of potential fire hamard
cuch as Clamaable-fluid leaks and .azine fanlurec,

The test g-qu nee was as follows:
1. Esteblish the simulatcd operating condivions for the test,
2. OSritch on tost-fire ipnitor,
3., Start the fucl flonng for test fare,

s Lteo the fuel flowmn~ for the test fire ofter ton seconds or
alarm from the firo-detcction syectem, vhachover oceurrzd first.

The time rcquired fer the fire-delecetion system to alarm was re-
corded by an Esterlinc-Anzus recorder, The tire recorded was the poeried
between the start of uel flew to the test fire and the ¢larm gmiven by the
dotection systom,

d

The simulated operating concaitions under w ich tests werc con-

ducted nre as followus:

[

1. Awreroft enmoercatine al crwasing speed, poth lurbojer onines
opcrating at 90 por cent of maxumum rated rpm, and ram 21t ot a total
nressure of one inch Hg suomlacd to the cnzine inlebs,

2. Cround taxa, both turbe)lct cngines coperaling it 60 per ceant of
masimum roted rpm, and air dvawn by the cngine comprossors from the atmos-
phereo,
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3+« Engine startine, both tlurbojet en.incs not operating, and
conscquently no air flow throuvgh the »ft comp.rtmont,

RECULTE AdD DISCUSSICH

The recvlts of full-scale tests arc sheown in Tanle I, The tame
shown 13 thet requircd for the detector system to give an alarm from the
begimning of [ucl flow supplizd for the tost fire. No attempt was made to
determaine the clearang time for the dricctor systen beesusc of the daifliculty
m determinzap the duracion of the test fires, The faire-d:becbion syctem
tetected the teost fires under the conditions of samuleted operataon an 2L of
the 33 tests concducted. The detcetor systom did not falsc-alarm or fa:l to
cleer aftor any of the tests, The scnsang clement and conncctors werc not
dem.zod by the test faircs or by vioration in the nacelle.

CCNCLUSICNS

1. The detector systom dad not false-alarm or malfunct.ion during
the tecsts in the XB-U5 nacelle and was not uamaged by the test fircs or
by vibraticn,

?s  Althcurh better faire detection from the standnoint of speed and
coverage could hove beon obtiinea with a transverscly instilicd systenm
Llan by the longitatanslly install-oe system cescribed in this rcport, the
dotr tncacates that the Gdison conlainaous fire detectors operited ef fectively.
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TABLE T
TIME REJJIRID FOR ¥IRE DETRCTICN

(Deteetor elements installee longatudinally
aft compartment, XB-45 nacclle)

Fare Alarm®
Tost Loccticn Time
o. Test Condrtirns Sec Fig, 3) (Scronds)
1 Encine tterting G 12
2 Ground Taxi G 3
3 Normal Cruicing G 3
L Nermal Cruising G 2-1/L,
) Engane Strriing S No Detcetaon
) Engine Startirg S o Detcetaon
T Ground Taxi 5 5
8 lNormal Cruising 5 5
9 Normal Cruining S L
10 Enginz Storiing J §-1/2
17 Grownc Taxi J No Detoectson™®
12 Normal Cruising J No Detoction
13 Engine startine X 1
14 Ground Tixi X 5-3/k
15 Normal Cruising X No Dotretion
16 Normal Cruising X No Det-etien
17 Ground Ta:a Q 0-1/2
13 Nerral Cruis_ng Q 8-3/1
19 Normal Cruis.ng Q 8-3/4
20 Engine Startine v 11
21 Inpine Ctartaing v No Diotectien
22 Mermal Cruising v 6
23 Ground Taxi W T
2 Yorral Cruising W l
25 Normal Cruisine W L
26 Enrine Gtart.ing W 10
27 Engaine Starting U No Dctection
28 Ground Taxa lif 17
29 Normal Cruising U 1
30 Normnl Cruising U 7
31 Enzine Sturting T o Detection
32 Ground T-x1 T 7
33 Formal Cruisang T 6~1/2

Avereze time for olarm vas 7,2 scconds,

Llarm t_me 15 besad op the time betwecn rolecse of fuel and indication
from the det-cter system.

LYY

*" Test fircs at this location wore influenced by high velocity air flow,



1 > : i [ - _—=
%l‘\l\\\u\\‘ll\l\w\\m \!l‘ lm\. | \1‘l||l\\]\‘|| 1 ? 6 T’ Hi (,} ,!‘,

Pbleivirty 1

FIG | THE EDISON CONT NUQUS FIRE DETECTOR



LEGEND
SIDE VIEW FIRE SENSING ELEMENT

Ao FIREZONE WIRE

FIG 2 LOCATION OF CONTINUQUS-FIRE-DETECTOR SENSING
ELEMENT IN XB-45 NACELLE, EDISON SYSTEM



SIDE VIEW

LEGEND
e _OCATION OF FUEL-DISCHARGE NOZZILES
IN AFT COMPARTMENT FUEL IS RELEASED
IN DIRECTION OF EXPANDED END OF SILHOUETTE

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



