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EVALUATION QF TIE FIRE FXTINGTJISHING
SYSTEM CN A MUDIFIED PBY AIRPLALD

INTRODUCTION

As a result of a request by Region 3 of the Civil Aeronautics
Adminigtration, Kansas City, Misscuri, a modified PBY aircralt, designation
N1lSg, waa flown to ihe Technical Development Center, Inc.iansoolis, Indiana,
on Avgust 19, 1957, {9 evalunamion tests of the fire extinguishing system,
Two flight ftests were conducted, one under takeofl powir aad *he other under
crus.ie pover conditions, RExtinguishing agent voncentraiions were peosured
by mcaas of the Stathar Model Gu~PA porialble gas analyzer, This instrument
18 czpable of recording ke comzentrations anl dwretion of the discharge ef
the extiaguishing arent while the aireraft 18 1n flight. 4 reccosded agent
contencration of at lecast 15 per cemt, for & duration of l/2—socond or
longer, 1o required to assure that the exhiaguigliing system 1s adequate.

DESCRIPTION OF AIRCRAFT FIRF EXTINGUISHING SYSTEM

The engine nacclles of the airplane were protected only in Zone 2
(accessory compartmens) and Zone 3 (o1l tank and propeller feathering pump
compartment) by a newly nscalled Walter K.dde extinguishing system whicn
consis.cd of 1wo 53H-cubic-inch spherical contairners and distribution tuoing.
Zone 1 (forward compartmeni) was noi pretected. The containers were located
in the leading edge of the left wing about four feet outboard of the No. 1
engine as shown 1n Fig., 1. Bach ccnisiner was charged with 15 pounds of
CBr¥s3 (bromotriflucromethane) and pressurized to 350 pounds per square inch
(ps1) with matrogen. These containers provided a main and spare charge of
agent for extinguishing a fire, Check and directional valves in the distri-
bution eystem make 1t possible to discharge agent from these containers into
cither nacelle.

DESCRIPTION aND INSTALLATION CF TEST ECUIPMENT

The teat cguipnment produces a high-speed continuous recording of
the concentration of extinguishing agent simultareously from 12 different
reglons. It consists of three analyzer blocks, combrol unit, vacuum pump,
and osc1llograth. Each analyzcer block coniaing four transducers with their
associated vacuum and clectrical connections. Each transducer 1s connected
to a si1x~foot pickup tube through which the apent semple from ecach test region
15 drawn. Critical flow of the sample through asn orifice in each analyzer
ccll 18 maintained by means of the vacuum pump. A pressurce drop, which
occurs after the sample pemsses through the second of two porous plugs,
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operetes the transducer. The transducer output is recorded on the
oscillograph. This outmut 18 directly proportional to the concentration
of the agent being analyzed.

The analyzer packups were installed in the nacelle of the No. 2
enesire sinee this nacclle was the most remole from the agent containers.
Two of the anzlyzer blocks were mounted on the outboard side of the Zome 2
compartment a8 shown in Fig, 2, and a third block was mounted inboard of the
Zore 3 compartment aa shown in Fig., 3, The vacuum line and the power and
output cables werc rovuted from tae inbeozrd side of the aacelle under the
leading edge of the wing across to the wing pedestal and then down the left
s1de of the pedesial through the circraft to the compartrent aft of the
pzlots’ compartment wa.re the control unit, the oscillograph, and the vacuum
panp were located. A view of this equipment 1s shown in Fig. 4.

The agent concentrations were recorded from 12 gtations located
as Tollaows

1. Inboard of the carburetor, shown 1n Fig. 5.

2. Ingide of the leading edge of the wing exterding inboerd from the
nacelle to the pedestal (Zone 3), shown 1n Fig. 3.

3. Above the main fuel shutoff velve (Zome 3}, shown in Fig. 3.
4, Below the moin fuel shutoff valve (Zone 3), shown in Fig. 3.

5. Right side of nacclle in Zone 3 by the propceller feathering pump,
shown 1n Fig. 6.

6. Left side of o1l cooler duct, shown in Fig. 6.

7. Right side of o1l cooler duct, showm in Fig. 6.

8. Adjacent to the propeller feathering lines, shown in Fig. 6.
3. Adjacent to the main fuel lines, shown in Fig, 5.
10. Inboard of the fuel flow tronsmitters, shown in Fag. 2.
11. Adjacent to the cowl flap actuators (not shown).

12, Forward of the cowl flap actuators, shown in Fig, 2.



TEST PROCEDURE

Twe 1n-flight tests were conducted at 2n altitude of 5,000 fect.
Test No. 1L was 1nitiated at normal eruisc speed. After fire emergency shut-
down procrcdure was enacted, the main extinguishing zgent bottle was dis-
charsed and the apgent concentrations were recorded. The indicated airapeed
at the time the extingulshing agent wae discharged was approximately 130
miles per hour (uph),

Test No, 2 was conducted under similar conditions but with the
engines operating under takceoff power condition prior to emergency shutdown
of the No. 2 engine. The spare cxtinguishing agent container wasa discharged
for this ftest and thce zgent concentrations recorded. The indicated airspeed
at the time the extinguishing agent wag discharpged was approzximately 120 mph,

RESULTS

The percentage agent concentroticon for each station for the
duration of the rcspective tests 1a presented in the curves shown in Figs,
T and 8, The agent concentrations for zll locations were well in excess of
the 15 per cent minuimum requirements for a l/2—second dwratiocn.

The leowest cencentrations were recorded in the area of No, 8
pickup, however, thcac concentrations were 38 per ccnt for l/2-second daring
the test under cruise conditlon and 39 per cent for l/2-second during the
tegt under toakeoff condition. These concentrations are more then double the
minimuwa that 18 reguired,

CONCLUSION

The recasults indicate that the cxtinguishing system tested provides
gufficient econcentration of fire extinguishing agent to extinguish fires in
nnes 2 and 3 of N1SD aireraft.
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OSCILLOGRAPH

FIGC 4 OSCILLOGRAPH AND CONTROL UNIT MOUNTIED I‘\I FUSELAGE

=




) , .._.
FIG. 5 LOWER LEFT SIDE OF ZONE 2 OF INTRUMENTED NACELLE
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FIG 6 LOWER RIGHT SIDE OF ZONES 2 AND 3
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