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(a) No. 4 AVGAS hatch

(b) CO5, nozzle 1

(c) COg nozzle 2 (at right)

Fig. 3—Placement of CO4 nozzles
in the AVGAS hatch studied




LEONARD AND CLARK
Simulated Hatch With CO4 Hatch-Snuffing-System Nozzles

Prior to the shipboard studies, tests were conducted in a full-scale model of the
hatch area (Fig. 4). The COg nozzles installed in the simulated hatch were the type
approved for the hatch-snuffing system. Each nozzle has two sets of 2.38-mm-diameter
counter-impinging orifices (Fig. 5); one set directs CO2 in a horizontal plane and the
other set directs CO4 in a plane 30° into the tank. Two 15-cm holes were cut into a
plywood hatch cover to accommodate the electrostatic field meter, used to measure the
strength of the electrical field generated by the discharge of COg, and the camera, used
to photograph discharges.
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Fig. 4—Simulation of hatch and CO4 hatch-snuffing system
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Fig. 5—CO03 nozzles used in the hatch-snuffing system
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Fig. 6—CO5-delivery horns used in fire-extinguisher tests
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Fig. 7—Numbering of test positions of the field meter, camera,
and probe for both the shipboard and simulated-hatch studies
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Fig. 10 — Discharges between fire-extinguisher horn and
hatch opening
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Fig. 11 — Multiplicity of discharges at COg-impact area during firing of a port-
able fire extinguisher through a horn insulated from the hatch and the ex-
tinguisher

strength was recorded in the simulated hatch as the CO, passed through the horn for
30 s, the time required to almost empty a completely filled 6.8-kg cylinder. The results
of this comparison (Fig. 12) confirmed the high charging characteristics of the model-H
hom (run 22, Table 2) and the low charging tendency of the metal horn.

The model-H horn has greater surface area and contains four orifices as opposed to
the single orifice in the other homs. Thus in 30 s considerably more COy snow passes
over the model H horn than over any of the other horns. When attached to a full 6.8-kg
cylinder, the model-H horn discharges its CO4 in 26 s as opposed to 32 s for the other
Forns. The higher field strengths developed by the model-H horn are attributed to the
faster release of COy snow from this hom as well as to differences in materials of con-
struction.
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Fig. 13 — Apparatus for studying discharges in flammable atmospheres

(b) Discharges in the absence of a

(a) Electrode diagrammed in Fig. 14 farmakisainosohee

Fig. 14 — Discharges from a COg-fire-extinguisher horn

general the field strength in the hatch increased to a maximum of 50 to 110 kV/m in 20
to 40 s and then rather quickly fell off to zero near the end of the run (in 80 to 120 s).
The peak field strengths were sustained fo only 10 to 20 s. In addition to impurities in
the CO,, variations in field strength were attributed to the differences in the amount of

liquid CO, discharged during a given run, since leakage of some CO, at the manifold was
inevitable.

The comparison in Fig. 15 of the field strength developed by the hatch-snuffing sys-
tem aboard ship with the values obtained in the simulated hatch shows that although the
maximum values obtained with either system are comparable, the simulated-hatch system
maintains a high field strength for a longer time than the shipboard system. The differ-
ence is probably because aboard ship the CO, has to travel through approximately 82 m
of 19-mm-diameter pipe before reaching the hatch, whereas with the simulated hatch the
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