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LEGAL NOTICE

This report was prepared as an account of t sponsored work. Neither the United
States, nor the Commission, nor any person acting on behalf of the Ct it

A. Makes any warranty or representation, expressed or implied, with respect to the accu—
racy, completeness, or usefulness of the information contained in this report, or that the use
of any information, apparatus, method, or process disclosed in this report may not infringe
privately owned rights; or

B. Assumes any Labilities with respect to the use of, or for damages resulting from the
use of any information, apparatus, ‘method, or process disclosed in this report.

As used in the above, tperson acting on behalf of the Commission®” includes any em-
ployee or contractor of the Co or employee of such contractor, to the extent that
such employee or contractor of the Commission, or ple of such contractor prepares,
disseminates, or provides access to, any information pursuant to his employment or contract
with the Commission, o his employment with such contractor.
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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1.0 INTRODUCTION .

The. purpose of these tests was to determine the feasibility of using
steam jets for lifting liquid under pressure to one:or: more:spray: nozzles
to distribute liquid around the interior of a vessel. A method based .on
the use of these would be a simple way of recirculating minimum volumes of
solution used for internal decontamination of radlochemical processing

vessels. :
2.0 SUMMARY

Preliminary testing, using reedily available equipment, indicated
that steam jets can be used to supply liquid under pressure to one or
more spray nozzles. The presence of 27% dissolved solids, 0.2% undissolved
soft solids, and/or 0.1% detergent did not apprecisbly alter the performance
of the system tested., There was very little foaming when detergent was
used. The steam jets tested exhibited different operasting characteristics
for one set of conditions. On the basis of their operability with the steam
supply pressure avallable at the header and using "on-off" practice, it is

recommended that Schutte and Koerting No. 217 jets, 0.5-in., be used in the -

decontamination assemblies to be purchased for the Thoreg.pilot plant.
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3.0 DESCRIPTION OF EQUIPMENT AND TEST

3.1 Equipment

The details of the tank simulating a vessel to be decontém;nated_and»»
the jet-and-nozzle assembly are shown in Figs. 1 and 2. .The spray nozzles
used were Delavan WSS20, which have s minimum orifice opening of 1/16 in.
The steam jets used, all 1/2 in., were Penberthy 21A-XL-96, Penberthy
1A-XL-96, and Schutte and Koerting No. 217.
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3.2 Test Copditions

The working volume of the liquid being studied was initially 12 gal,
which barely covered the cooling coils. As the test progressed, the volume
increased owing to the accumulation of condensed steam, from operation of
the jets, in the tank. The suction 1lift initially was approximately 6 in.
and decreased to 0.0 in. as the test progressed and the volume increased.
The equilibrium temperature of the liquid was observed to be about 75 to
80°c. :

3.3 Effect of Temperature on Steam Jet Operation

The steam jet ceased to function at the temperature at which the
liquid entering the orifice of the jet flashed off sufficiently that the
Jet was essentially operating on vapor. Those jets designed to operate
on liquids, the Penberthy 1A and the Schutte and Koerting No. 217, do
not "vapor-bind" at such low temperatures as those designed to operate on
vapors. The Penberthy 21A, designed to operate on vapors, "vapor-binds"
at 60 to 65°C. The presence of dissolved substances did not alter the
range of temperatures in which unstable operation occurred.

3.4 Performance of Jets and Nozzles When Operated on Water Alone

The data assembled for the three jets tested indicate that the Penberthy
21A is less effective at steam pressures below 60 psig, but both the Penberthy
1A and the S & K Fig. 217 perform satisfactorily in this range. The latter
two, however, retain the advantage of higher discharge pressures in the range
of 70 to 80 psig pressure, with perhaps the Schutte and Koerting possessing
a slight advantage under the service conditions simulated in this test
(see Table 1).

3.5 Effect of Dissolved Solids in Liquid on Performance of Jet and Nozzles

There was no observable difference in the performance of the jet and
nozzles whether operating with water or with aqueous solution of density
1.3, under the same conditions of steam pressure and temperature of the
liquid (see Table 2).
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Table 1

Discharge Pressures of the Jets Tested under Various

Steam Pressures

Liquid: water only

Temperature:

Approximately 75°C

Steam Pressure | Discharge Pressure (psig)
(psig) 1A 1A S &K
30 i i 7.0
35 5 Sy - 9:0 915
50 - 14, 13,
60 1.5 17.0 16.0
T0 9.0 - 17.0
90 13.0 - 19.0
100 1h.5 s e
Table 2

Effect of Dissolved and Undissolved Solids and Detergent

.

Liquid:

in Liquid on Discharge Pressure

Al(OH)3

Jet: Penberthy 21A-XL-96
Temperature: Approximately 7500

(¢) solution B containing also 0.1% PAX

(A) 27% Ne,CO, solution, demsity 1.3 g/ml at 20°C

2
(B) Solution 2 containing also approximately 0.2%

SRt Discharge Pressure (psig
(psig) Water Only | Solution A | Solution B| Solution C
60 T.5 —== .5 ik
70 9.0 10,0 8.5 10,0
80 11,0 11,5 11.0 -
90 13.0 —— 13.6 RS
100 14,5 — 15,5 .
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3.6 Effect of Undissolved Solids on Performance of Jet and Nozzles

There was no observeble difference in the performance of the jet
and nozzles whether using clear aqueous solution or the same solution
containing about 0.2% undissolved soft solids, i.e., aluminum hydroxide
(see Tdble 2). No evidence of an accumulation of solids in any part of"
the equipment was observed.

3.7 Effect of Detergent in Liquid on Performance of Jet and Nozzies

There was no observable effect of the presence of detergent in the
solution on the performance of the'jet and nozzles whether operating with
water alone or with an aqueous solution of density approximately 1.3
containing approximately 0.2% solids and 0.1% PAX* (see Table 2).

3.8 Spray Pattern

The spray pattern for a single nozzle is shown in Fig. 3. The use
of two nozzles eliminated "blind" spots in the overall pattern, but the
two patterns interfered with each other to some extent. The entire inner
surface of the tank was.wetted by spray impinging on it, although there
were zones of varying demsity of spray, as shown in Fig. 3.

3.9 Steam Consumptibn‘

The steam consumption of the jet supplied with steam at 60 psig and
liquid at 70°C was 60 to 65 1b/hr, which agrees with the data supplied
by the manufacturer for the Penberthy 21A:XL-96. Similar data for the
Penberthy IA and the S & K Fig. 217 were not collected. »

*Composition unknown. This material is a commercial detergent sold under
the trade neme "PAX." '
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