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RAPID-FREEZING TEZSTS FOR MATERIAL-RELEASE CONTROL

Introducticon

Since releases of UFg from contairers may result in air-borne and surface
contamination and in cther ways interfere considerably with normal operating
activities, preliminary tests were conducted to see if a more effective method
of freezing off a release than the ones currently used might be practicable.

One of the methods now used consists of cooling the point of the release with
dry ice formed by a CO; firs extinguisher, and this method was used as a com-
parison standard in these tests. The effectiveness of the COy when used alone
is apparently limited by the rather poor thermal contact of the dry ice with
the surface being cooled, and it was thus felt that use of a liquid, either

separately or in conjunction with the COp, might produce a greater cooling
effect.

¥ater might be considered fer c¢ertain applications but criticality considera-
tions would sharply limit such use, and freezing of the water might make its
application difficult. Thus, trichlorethylene was chosen as a test vehicle
becuase it remains liquid at the temperature of dry ice and is suitable with
regard to criticality considerations. In addition, its characteristics with

regard to flammability and toxi..1y permit safe handling with only relatively
simple protective measures.

Summary

Klementary tests have indicated that when dry ice from a CO, fire extinguisher
is applied simultaneously with a spray of trichlorethylene, it produces a
cocling effect almost 4 times as great as that of COp alone.

Method

The tests consisted of directing streams of various cooling agents against the
surface of a l-gallon can of water for a lO-second period, the can lying on
its side on top of nd empty can to prevent accumulations of the liquid
from occurring on - the can or around its base; both l-gallon cans were
placed inside a lo. .r zontainer to catch the liquids involved. The decrease
in temperature of the water was considered to be a measure of the effective-
ness of the cooling action.

Tn some of the tests a thin layer of ice formed on the inside wall of the can,
and in this event the water was stirred until the ice had melted and the water
was thoroughly mixed.

The following cooling agents and methods were tested:

i, CO, was released from & 15-pound CO, fire extinguisher with formation
of dry-ice powder,

2. Trichlorethylene, initially at room temperature, was sprayed from a
nozzle, producing cooling by evaporation of the trichlorethylene.

3. Trichlorethylene was cooled by releasing the contents of a 1l5-pound
CO, fire extinguisher under the surface of 2 gallons of the liquid,
and the liquid was subsequently poured over the test can.
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L. Trichlorethyiene was cooled by crushed dry ice and forced from a
sealed cylinder in a stream by the pressure of the evaporating dry
ice.

5. Trichlorethylene and COp from 2 separate 15-pound fire extinguishers
were introduced simultaneously into a 1-1/hi-inch diameter copper tube;
thus producing a cold trichlorethylene spray. Figure 1 shows the
assembly used for mixing the trichlorethylene and the COg.

6. Trichlorethylene was ejected under pressure from a nozzle attached
o the open end of a 15~pound CO2 fire—extinguisher funnel concurrent
with the release of the COs. The trichlorethylene flow was approx-
imately 1.5 gallons per mimute. Figure 2 shows the assembly,; figure
3 shows the trichlorethylene spray pattern, and figure L} shows the
arrangement used for the cooling test.

Re'sults

The results of the tests are given in the table below.

COOLING EFFECTS OF VARIOUS AGENTS

Temperature
Test No. Cooling Agent Drop (°C.)
1 0o 1.5
2 Trichlorethylene spray 1.0
3 - Prichlorethylene chilled by COo from 3.2
fire extinguisher (poured)
L Prichlorethylene chilled with dry 3.0
jce (stream from hose)
5 CO, and trichlorethylene from same tube 1.5
6 CO, from fire extinguisher and +trichlor- 5.6

ethylene from spray nozzle

Conclusions

These brief tests indicate that a mixture of COp and a liquid can produce much
more rapid cooling than can the CO, alone. It appears that further investigation
of other materials than the trichlorethylene used may be warranted and that the
development of permanently installed cooling systems for operations involving
possible gaseous releases of UFg may be feasible. A possible advantage of such

a system is that it could probably be retained in stand-by condition with very
little attention and maintenance.

The possibility that similar use of a suitable liquid might enhance the fire-
extinguishing effects of a COp fire extinguisher may also be worthy of further
investigation. .
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RAPID-FREEZING TESTS FOR MATERJAL-RELEASE CONTROL

Introduction

Since releases of UFé from containers may result in air-borne and surface
contamination and in cther ways interfere considerably with normal operating
activities, preliminary tests were ¢oriducted to séé if -a-more.effective method

of freezing off a release than the ones currently used-might be practicable.

One of the methods now used censists of cooling the point of the release with
dry ice formed by a CO; firs extinguisher, and this method was used as a com~
pakrison standard these tests. The effectiveness of the COp w én used alone

is apparently limited by the rather poor thermal contact of the/dry ice with
the sy i and it Was thus felt that use of a iquid, either
separately or i the COp, might produce a reater cooling
effect.

VWater might be cons ain applications but/criti ity considera-
tions would\sharply Iimi e, and freezing of might make its
application di ichlorethylene was /glosen/ s a test vehicle
becuase it rems § temperature of jce aAd is suitable with

characteristics with
regard to flammabl o) i > with only relatively

Summary

Elementary tests have indicaq p g fire extinguisher
is applied simultaneously wib it produces a
cocling effect almost 4 times 3

Method

———TPHe tests consisted of direc

surface of a l-gallon can
its side on top of

\
renns of various cooling agents against the
for NJ10-second period, the can lying on
ty|can to gc.avent. accumulations of the liquid

from occurring on ’ . fhe ¢an qgr aroun s base; both l-gallon cans were
placed inside g A=. : iner to catch 1'\12 jquids involved. The decrease
of the Watey was cdnsidered Pe a measure of the effective-

some of the tesys asthin layer lof ice formed\on the inside wall of the can,
and in this event/the/water was stiirred until the\ ice\had melted and the water

1.
of dry-ice powder.

Trichlorethylene, initially at room temperature, wa
nozzle, producing cooling by evaporation of the trichlor hylene.

Trichlor&m ene was cooled by releasing the c ﬁtent.s of al
COo fire extj_n}gui?b%nder the surface of %é:uons of the liqudid,
and the liquid was sub quently poured over” the test can.
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L. Trichlorethylene was cooled by crushed dry ice and forced from a
sealed cylinder in a stream by the pressure of the evaporating dry
ice.

5. Trichlorethylene and CO, from 2 separate 15-pound fire extinguishers
were introduced simultaneously into a 1-1/li-inch diameter copper tube,
thus producing a cold trichlorethylene spray. Figure 1 shows the
assembly used for mixing the trichlorethylene and the COp.

6. Trichlorethylene was ejected under pressure from a nozzle attached
to the open end of a 15~-pound COp fire-extinguisher funnel concurrent
with the release of the €O, The trichlorethylene flow was approx-
imately 1.5 gallons per mimute. Figure 2 shows the assembly; figure
3 shows the trichlorethylene spray pattern, and figure L shows the
arrangement used for the cooling test.

Results

The results of the tests are given in the table below.

COOLING EFFECTS OF VARIOUS AGENTS

Temperature
Test No. Cooling Agent Drop (°C.)
1 COo 1.5
2 Trichlorethylere spray 1.0
3. Trichlorethylene chilled by CO» from 3.2
fire extinguisher (poured)
b Trichlorethylene chilled with dry 3.0
ice (stream from hose)
5 COp and trichlorethylene from same tube 1.5
6 €0, from fire extinguisher and trichlor- 5.6

ethylene from spray nozzle

Conclusions

‘These brief tests indicate that_a mixture of COp_and a liquid can produce much
more rapid c¢6oling than can the CO, alone. Tt appears that further investigation
of .other materials than the trichlorethylene used may be warranted and that the-
development_of permanently installed cooling systems for operations involving_
possible gaseous releases of UFg may be feasible. A possible advantage of such

a system is that it .could p‘robagly be retained in stand-by condition with very
1little attention and mzintenance. 9

The ﬁossibili‘hy that similar use of a suitable liquid might enhance the fire-
"extinguishing effects of a COp fire extinguisher may also be worthy of further
investigation. ) )




