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DOUGLAS AIRCRAFT CABIN FIRE TESTS

(Abstract)

Industry and government have been independently active for many years in aircraft
fire safety research and are currently joined in a mutual effort in the Firemen
Program.

The fire safety research conducted at Douglas is a comprehensive multi-discipline
program. A portion of this total program is in the area of full scale cabin fire
simulation. The objectives of this phase of our work are to:

Establish the degree of hazard that may exist.
Develop solutions or improvements to the identified hazards and evaluate
their effectiveness.

The scope of our IRAD work has included:
The development of a Cabin Fire Simulator.
Source fire studies.
Full cabin tests.

Module detection and extinguishment.
Module containment.
Burn-through resistance.
Effects of ventilation.

The past, current and planned research in support of the Firemen Program includes:

Ignition source tests and lavatory baseline test, 1977.
Passenger seat fire source tests, 1978.

Fire resistant lavatory panel tests (planned 1978).
Fire resistant seat tests (planned 1979).

The program summarized in this presentation was completed late in 1977 for Lyndon

B. Johnson Space Center and consisted of 30 source fire tests and one baseline test.

The major objectives in this program were to:
a. Examine the thermal and environmental characteristics of three types of

fuels burned in two quantities contained within a metal lavatory.
b. Determine the hazard experienced in opening the door of a lavatory con-

taining a developed fire.
c. Select the most severe source fuel for use in a baseline test.
d. Evaluate the effect of the most severe source upon a lavatory constructed of

contemporary materials. The results of this test will serve as a basis
of comparison for future tests of new materials.
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All tests in this program were conducted in the Douglas Cabin Fire Simulator (CFS)
under typical in-flight ventilation conditions. Thirty tests were conducted of
five fuel sources. In half of these tests, the door remained closed for the 30-
minute test period. The door was opened 100 to 150 seconds after the fire had
started in the remaining 15 tests. The fire in the baseline test was allowed
to continue for a period of one hour. Data obtained during these tests included:
a. Heat flux and temperature profiles of the lavatory at 10 locations.
b. Cabin temperature variations.
c. Gas analysis for 02> C02, CO, CH4, HF, HCL and HCN.
d. Respiration and electrocardiogram data on an instrumented rat subject

exposed in the cabin.
e. Color motion pictures were made of the baseline and ten opened door tests.

The conclusions reached on the program were:
a. The maximum load of simulated airline trash resulted in the most severe

fire threat.
b. Opening the door of an involved module would be inadvisable.
c. Contemporary materials exposed to the selected source provided remarkable

protection; however, the improvement in fire resistance of specific
materials is advisable.

d. The baseline fire resulted in a survivable cabin condition; however,
occupants of the cabin would have been subjected to severe discomfort
from smoke.

41



-

COLJJL±J

o
<

 \-
«

gh~ 
Q-

U
- 

C
L

0oo

<{£OoQ
£

Q
_

<U
J

O
 
z
 
FSi

<QCOOQCD
_

O<(X
)

oQ

• 
'

00inIDU
J

42



43



\U
J

OOLUo:OU
J

OF NASA FIREMAIS

^—UPPOR

C
/7

M
Î
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2D^X<ŝzLUXQLU<COOLUCCLUgCOH
-

_
l

COLUCCOOZĉc
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