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L. SUMMARY
During the past reporting period the investigation of large dianeter
jet cundensers was cortinued. Testing of the first geounetry (see EOS
Report 1533-ML-13) was concluded, and initial tests ot a similar geometry
without the constant arca throat were performed. 3Stable periforaance,
together with high pressure rise ratios (1.0-2.3) were cbtained over a
wide range of varialles with the former test section (see telow).
Pressure rise results have deviated sumewhat rtrom the results of the
analysis which was lased on the ass;maption of constant pressure in the
mixing ~hanber. The deviations can be qualitatively explained by varia-
tions in the mixing sectioun pressure profile. An ana.ys.s, therefore,
has been initiated to inciude the .ase of varying pressure in this region.
Fabri.ation of the multitule jet condenser test unit was continued.
The asserbly is now J0 percent compiete. A series of tests with air are
being pianned to determine the flow distribution resulting from the vapor
plenun chamnter design. Upon completion of these tests and correction of
any maldistritution, the test unit will be installed in the 10 kw test rig.
Two additional tailures of boiler heating elements occurred during
the past reporting period. These failures were felt to be mainly due to
aging of the heaters and damage to other electrical components received
during a previous heater tailure. {See EJS Report 1538-M-14). GConse-
quently, all boiler heaters were replaced, all electrical circuits were
tested and repaired, and improved circuit protection installed. All
electrical components are performing satisfactorily since these modifica-

tions were nade.
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2. TECHNICAL DISCUSSION

The range of variables (independent and dependent) tested for
the initial large diameter jet condenser (see Table I of EOS Report
1588-M-13) is shown in Table I. In order to determine the operat-
ing characteristics of the jet condencer, rather wide ranges were
tested;'for example, vapor pressure and density ratio were varied
by a %acﬁor of ﬁe;:V'Liquia"injeétion flow rate and mass flow ratio
were varied by a factor of four. In addition to the wide variable
ranges tested, several significant extremes which were investigated
should be noted. For example, the jet condenser exhibited stable
performance characteristics and net pressure rise with extremely
low values of vapor velocity (25-40 fps) and liquid velocity (2.5-
3 fps). Differences between outlet temperature and vapor temper-
ature as low as 7 °F were obtained. For this value the spray util-
ization factor attained a value of 0.95 (the maximum possible is
unity). Stable condensation was achieved for very low vaper pres-
sures (4.0 psia) and vapor densities (0.064 1b/ft3) with a net pres-
sure rise through the condenser. Vapor-liquid pressure rises of as
high as 20.5 psid were obtained with pressure rise ratios as high
as 2.9. In summary, the large diameter jet condenser has proved
very flexible in operation. Use of a larger geometry (0.75" ID)
appears to have reduced the relative magnitude of the losses which
were obtained when testing smaller diameter (019" ID) test units,
and performance has improved in nearly every respect. The test data
summarized in Table I are presently being analyzed and correlated.

It should be emphazized that the variable ranges of Table I
are not completely independent. For example, higher values of vap-
or velocity were obtained for the lower values of vapor pressure and

vapor density. High values of spray utilization factor were obtained
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for the higher values of vapor density and lower values of liquid
velocity. Moreover, data reduction has been verified thus tar only by
gpot checks. Further verification is required before these values can
be considered final.

As discussed above, fabrication of the nultitube jet condenser test
unit is nearing completion. Figures 1, 2, aand 3 are photoyraphs of the
present assenbly and component parts. In Fig. 1, a general view of the
asgseably i3 provided. (The unit will be instailed in the 10 kw test rig
with liquid inlet plenum and valves below the jet condensers.) Vapor
enters a.plenum.chanker trom the right through a taffle. The plenum is
designed such that the vapor velocity is less than 1 fps. Vapor flows
from the plenum into cach of three jet condenser test units. Subcooled
liquid flows into a plenum from the left into each of three delivery
lines, ard through valves to the injectors. (The discharge coefficients
of the valves were measured and the maximum difference between valves is
1l percent). A remote control is provided on the middle valve so that it
can be adjusted from wide open to some intermediate value to perturb the
injected liquid distribution.

Figure 2 presents a view of the liquid injectors and vapor inlet
orifices., Proper alignment of the injectors was ensured by use of a jig
fixture duriny weldiny. The resultant liquid flow exists from each of
the jet condensers to the left (Fig. l). ALl three flows are then col-
lected in a plenum (Fig. 3) and returned to the pump. The use of low
velocity plenum chambers is expected to reduce problems which might arise
from having flow maldistributions external to the test units. Completion
of the assembly and installation in the test rig is planned for the next

reporting period.

3. LABOR HOURS
During the period 31 December 1361 to 27 January 1362 a total of

773 labor hours were expended.
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4. FUTURE EFFORT

During the next reporting period the following progress is

planned:
a. Continued testing of large diameter jet condensers
b. Completion and installation of mutitube test unit
c. Analysis

Figure 4 furnishes a comparision of technical effort estimated
at the inception of the four month extension with that actually ex-

pended,
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TABLE I RANGE OF VARIABLE

(For Large Diameter Jet Condenser (No. 5)*

INDEPENDENT VARIABLES

1. Vapor Temperature

2. Vapor Pressure

3. Density Ratio (Liquid/Vapor)

4, Vapor Flow Rate

5. - ¥apor-Veloeity -

6. Injected Liquid Flow Rate

7. Injected Liquid Velocity

8. Mass Flow Ratio (Liquid/Vapor)

9. Liquid Temperature Rise (Radiator AT)
10. Outlet Subcooling

11. Spray Utilization Factor

DEPENDENT VARIABLES

1. Pressure Rise

2. Pressure Rise/Liquid Kinetic Energy
3. Pressure Rise/Vapor Kinetic Energy
4

. Condensation Length

550-790 °F
4.0-41.0 psia
1250-11,800
120-230 1b/hr
26-240 £ps
1730-7000 1b/hr
2,5-10.5 fps
12.7-42.8
94-310 °F
7-100+ °F
0.48-0.95

1.0-20.5 psid

0.9-2.9

12.,5-130
~1.0"

*All values represent the extremes tested for

"stable operation'" of the jet condenser; {.e.,

all liquid at outlet and interface in constant

area throat.
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B REMOTE CONTROLLED
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FIG. 1 MULTI-TUBE JET CONDENSER ASSEMBLY
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FIG. 2 MULTI-TUBE JET CONDENSER - LIQUID INJECTORS AND
VAPOR INLET STRUCTURE
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FIG. 3 MULTI-TUBE JET CONDENSER - LIQUID OUTLET
PLENIUM CHAMBER
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