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I, INTRCDUCTION

A realtively comprehensive series of cavitation number
vs. gas content tests has been recently completsd in "dry"
mercury, using a 1/2" throat diasmeter stainless steel ven-
turi (flow-passage dimensions identical to 1/2" venturis
previously used,19 e.g.). Tests have been coaducted at roonm
tesperature, ~ 27$°F, aadAJ400°F$, in all cases using the
throat veleoeity (34 £t./s2c.) vhich has besn most freguently
usad in previous tastsl’ G- A total of 81 previously un-
reported pressure profiles have been measured, regulting in
as manyvcavitation nunbar vs. gas content data points, and
covering a gas content range (for argon) between~ 0.2 and
~4.0 ppn. (by mass). Corresponding mass ppm values for hy-
drogen, assuming the same volumetric coutents for the itwo
gases, would be less by tho ratio of the molecular weights,
i.e., a factor ol 20.

Since the presa2ntly svaillsble vresulis ave quite compre-
hengcive and indicate trends which arxre believed to be of ip-
terest; i1t was beligved desirable to present them at this
time even though they are im a rather preliminary form.
Iater 1t is planned to issus a formal Techrircal Report which
will ineclude the present data snd aleo complementary data as

will be explained ir the repert necessary to achieve 2 more

-
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% “he maxinum temperature was rveduced from the previously dig-
cugsed 5C0CF to 400°F at the suggestion of Mr. James Howard
of A.I. The lower temperature is now felt to be mcre appli-
cakble to the eapected pump conditions. However, 1f desir-
able, tests at 500°% car bs pade with ihe preseatly availiable
equipment.



desirable and comprehensible form of presentation.

II, EXPERIMENTAL DATA

As already stated, 81 axial pressure profiles have been
run ior cavitation .nitiation for a "gtandard" 1/2" gtainless
steel venturil (Fig. 1 shows the nominal flow-path dimensions)
in "dry" mercury, coveripg gas contents from the minimum pro-
sently attainable (about 0.2 ppm) up to approximately 4.0 ppm
of argon, and including room temperature, ~ 276°F, and ~400°F,
all at a "standard" throat velecity. Since some of the mercury
temperatures were too high for plexiglas, it was necessary to
ugse a stainless stesl venturi. This same venturi had been
previocusly tested at minimunm gas comtent with room temperature
mercury, and the resulis compared to thouse from the 1/2" plex-
igzlas venturi, which had previocusly been used for gas content

vs, cavitation number tesis with room itemperature mercury.2°3

As has been freaquently discussed in past corr@sgondence39 ®-E-
there are scveral methods by which cavitation imitiation can

be characterized, and, considering the present state of the

theory, it is not possible to define precisely the relation
between them; e.g., in 2 transparent system the first visible
indication of two-phase behavieor can be used {and oftea is).
However, this "visible initiation® may not precisely corres-

pond to "sonic initiation™, i.e., the firgt manifegtation of

a change in audible signal {as observed by stethescope or elecc~

tronically) from that characteristic of single-phase flow.

A further possible definition of cavitation initiation, which



to.

A

\ | ,/. NN
U ./,/// ,// |

mmV ) 8560

©) D
_———— - sTJ.r.,,wu leti,
Pressi i ! "

¢
T.L?noo |—35.330 j(w— 2,180 Face B
- g
Ny @ @9 o
Lo n G e 0,985 £.200  }#—5.320 e 3,000 —=Fate A
[ Gv ©) (@ I |
333333 : 5.185 ank?w.mo T...l)...?ﬂko 2,580 »Face C
1o 20
. \J ‘
h /w. _ ”/
| - “ r L%?Sm..
Typical Tap Detail \ ﬂ,w# Typical Tap Detail
[ for Taps in Thrasr N for Tape in Diff
) 0.156% ' .




11ay have more meaning for the pump designer, is that flow con-
dition for which a given change in the gross flow parameters
occuis." The parameter loszs coefficient i.e., the proportion
of throat kinetic head which is not recovered in the diffuser,
has been previously used in the present investigation for such
a purpose, since it has bsen found to be very senmsitive to

the cavitation condition ("degree of cavitation"}.

For the plexiglas veaturis of the present stﬁdyp "vigible
initiation" has been used, and it has been attempted to obtain
a correlation beiween this and "sonic initliation" using the
sigual from an "acoustie proba" displayed on an oscilloscopa3°
In the present tests with a stalnless sieel venturi, “sonic
initiation" only can be detected, and hence the comparison
with previous regsulis from the plexigles venturis involves
the personal interpretation of a relative ncise signal on an
oscilloscope. However, to obtain 2 more precige and repeat-
able determination of cavitation initiation, comparison to
conditions of constant loss cogfficient, which could then be
taken a8 a definition of a given "degree of cavitaiion™, as,
e.g2., initiation, might be preferable. For fixed loss coef-
ficient, it could then be agsumed, from the viswpoint of the
degigneyr, that théra existed a given "disturbance" due to
cavitation of the predominently single-phase flow.

There is information in the literature indicating that an
increase in gas content in a cavitating fiuid may result in

& reduction of noiseé. The sar?> observation has beosn made in



this laboratory in the water tumngl when it was cobserved that
the noise from cavitation, as judged by the human ear, do-
creased by orders of magnitude when a small amount of air was
injected upstream of the cavitatiog region. It hes also been
a relatively common obgervation, found both in the literatns'res9
and in discussion with powerplant engineers, that injection
of substantial quantities of air into o cavitatinmg rsgion may
very strongly reduce cavitation damage. This iz nlso taken
as confirmation that noise may be expected to decrease for a
,given *degree of cavitation" for higher entrained gas contents.
Hence, the approximately constant sonic signal used to describe
the initiation point for the present data, would indicate more
cavitation at higher gas contents, which would result in a
larger venturi loss cocfficient as has been ohserved. Then
the measured cavitation number would be too low, since the
"dégree of cavitation" corresponding to “initiaticn™ would
actually be greater for high than for low gas contents. Hence
it is_felt that the high gas content cavitation pumbers shown
in the pregent data (Fig. 2, 3, 4) should actually be corrected
upward. It iz expected that this correction will be z2ccomplished
at a later daie, when counstant loss coefficlent curves at
firxed gas contents dbecome availasble.

Figures 2, 3, and 4 show cavitation number plotied against
gas content for room ﬁemperatureglvz?ﬂoF, and ~400°F, respec-
tively. The number of axial éressure profiles, which are

averaged to form each poini shown, is indicated by the number
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of cross~marks above (or boiow) the point (usually 3). Pres-
sure profil=ss, taken over such a time perled that it is be-
lieved that the gas content cannot have varied appreciabl§
between measurements, are averaged together; their correspond-
ing gas contents are also averaged to form the composite points
which are shown. It is believed that this method of reduction
is desirable, since on physical grounds it is known that the
gas contents for such a series of points must cctually be close.
The vertical lengih of the line through the points indicates
the standard deviation as calculated for that particular data
set, thus showing the approximate range of repeatability of

the cavitation number data.

As indicated above; for all these points cavitation in-
itiation is "sonic initiation” as determined by the acoustic
probe and oscilloscope, and the loss coefficients vary, gener-—
ally increasing for increasing gas content. The assumed ex-~
planation for this latter tread has been already discussed.
Fig. 5, shows tﬁe previously reported cavitation number vs.
gag content data from the 1/2" plexiglas veaturi‘z For these

tests cavitation initiation was vigsually determined.

I1X. DISCUSSION OF RESULTS
A Comparison of Plexiglas and Stainless Steel Data
Comparison of Fig; 2 for the room temperature stainless
steel venturi data with Fig. 5 for the plexiglas venturi
room temperature data (cousidering for comparison only the 33
ft./sec. curve of Fig. 5) indicates that the trend is the

same for each venturi in that the cavitation number increases
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subetantially with gas content over the range tesied, which ig
about the same in either case. However, the actual cavitation
number values obtained in the plexiglas venturi (Fig. 5) are
considerably greater over the entire gas conieni range. It

is believed that this discrepancy in cavitation nuamber values

is the result primarily of two factors:

1. The relative roughness of the venturis is different, and
since the plexiglas is subject to relatively rapid cavitation
damage in mercury, it is prcbably the rougher, thus tending
to cavitate at higher cavitation numbers (i.e., bigher pres-
sures). Cavitation ig often iriggered by locul roughnessses,
and it may alsoc be that burra or other irregularities arcund
the pressure taps in the plexiglas venturi are groater than

in the stainless steel unit.

2. "Visible" rather than "sonie™ initiation was used for the
determination of cavitation initiation in the plexiglas. .In

& previous éttempt to correlate cavitation initiation in the
two venturi33 by setting flow conditions so thai the oscillo~
scope signal from the acocustic probe would be the same in the
two cases, a somewhat similar discrepancy in cavitation num-
bers was found.®© Bowé&er, it was also found that the loss
coefficient for the stainless steel venturi was coasiderably

larger, indicating that there was actually a highér "degree‘of

cavitation™ in that unit, 20 that the lower cavitation numbers

* Although these tests were with "wet®” rather tham “dry™ mer-
cury as In the present case, the results are believed appli-
cable in the context used.



would be expected. The significant values are summarized in

Table 1.
TABLE I
COMPARISCN OF PLEXIGLAS AND STAINLESS STEEL VENTﬂRISa
Yenturi Cavitation Number Loss Coefficient
Plexiglas 0.0484 ¥ 0.0066 6.215
Stainless 0.0262 ¥ 0.00606 0.2458
Steel

In both cases, gas content is about 0.2 ppm and ﬁzs content
about 370 ppm. The indicated precision of the cavitation

number values are equal to the standard deviations calculated.

As already mentioned, in ordexr to procede further in sys-~
tematizing the data, it is necessary to obtain the partial
derivative of cavitation pumber with respect to loss coeffi-
cient around the applicable point, sc that resulis can be
presented on a constant leoss coefficient basis. This will re-
quire supplementary tests. The fact that the absolute values
of cavitation number depend upcn geometrical factors as rela-
tive roughness, etc. is not a substantial difficulty if the
correction to be applied to the bésic, ninimum gas, cavitation
initiation number can be obtaimed. If such a correction is
found to be relatively independent of roughness, etc., then
the necessary data, relative to gas content effects from the

viewpoint of the design engineer, is at hand. This possibil-



ity is further discussed in a later section.

B. General Gas Content Effects from Present Data

On theoretical grounds it would be expected that for very
low entrained gas content the cavitation number would decrease
markedly, very likely becoming negative, and for very high
entrained gas content, it would increase substantially9 re-
sulting eventually in a break-down of stability of the flow
as may be encountered in high void-fraction, two-phase flows.
The low gas content effect would be due to the inherently
substantial tensile strength of the pure liquid, which is not
attained ordinarily because of entrained gas "nuclei™, as has
been discussed in the literature for many years4” ©-8: 1n
addition;, since the effects of gas upon bubble nucleation,
growth, and collapse are primarily volume rather than mass ef-
fects, it would be expected that similar results would be at-
tained with the same entraired volume of different gases.
Previous to the present investigation, however, these effects
have not been generally investigated experimentally for cavi-
tating flows.

The present data can be taken as confirmation of some but
not yet all of the above expectiations. Howaver, it is not
inconsistent with any of the above.

Ezamipation of Fig. 2, 3, 4, and 5 shows the fcllowing:

1. Over the gas content range from~0.2 tow~ 4.0 ppm (argon),
the cavitation initiation number (at 34 ft./sec. throat velo-

rity) ivereases by a factor of at least 2 for all temperatures



- 14 =

investigated {room, 270°F, and 400°F), and for both stainless

steel and plexiglas venturi (where tested).

2. The consensus of the data now available is that the ef-
fect is not large below about 2.0 popm, (~ 2.0% by voiume) and
then becomes substantial between 2 and 3 ppm. This is defi-
nitely demonstrated in Fig. 2 and 4 (room temperature and 400°%
mercury in stainless steel venturi). A more continuous slope
is shown in Fig. 3 (270°F mercury in stainless stecl venturi),
but this interpretation rests only upon two single-run data
points at about 2 ppm, whereas Fig. 2 and 4 show many more re-
petitive data points in the same area. PFig. 5 is also incon~
clusive regarding mid~-range effects, since there is only a

single point in this region.

3. Non-stable loop flow (strongly oscillating pump and ven-
turi inlet pressures) for gas contents above about 4 ppa (the
approximate limit of stability is shown by a vertical dotted
line on the figures) was observed. Some instability was first
noticed at about 3 ppm but not to 2 great extent. The instabil-
ity at high gas content was greater for thavhigher temperatures.
It is believed tkat this observailon is important in indicat-
ing an approximate ﬁaximnmAlimit for gas content; consistent
with proper component opgration. It is not implied that the
numerical limits found herein for the cavitating venturi loop
are directly applicable to other components, but it is believed

likely that such a limit exists for all such systems, and it



may be thai the present %eustz will eventually indieste its

probable order of magnituds,

4, Between 3 and 4 ppm of entrsined argon theve is an indi-
cation (Figz. 2 and 3 for th: two lower tempersivres in the
stainless steel venturi) that the cavitetion pumber zctually

decreases for increasing g&s contents. This ‘s not shown in

wn

Fig. 4 {éOGQF nereary}, wer oos becouse the i ilusnce of gas
is less in this case, in th:t {he ren-condensihle gas is a
sealler portion of the tetal gas within z bubbkle, including
vapor, which becomes relsii ¢ly nore signifiesa? at the higher
temperatures. Also, it iz wi divectiy confivund in Pig, 5,
since the highest gas coute:t thorcen is legs than 3 ppm;

however, the standard deria:iom on the higher yus content

L4

points are large which i3 conuistont with abovey.
It is belisved thatl th: appurent decrease of cavitaiion

number with gas contentis abiwva 3 ppr {argon) i3 2 result of

the methcd of determining c-vitaticn initiatica through the

attainment of a given s€igna’ “rom the acoustic probe. As wag

mentioned sarlier, there is e¢vidence that the vise from a

given "degree of cavitation” decreasee with gas content. Hence

to obtoin the required nuis: signal for these rory higdk gas

conteats & considerably gre:isr Udegree of cavitatiorn” may

have beer regquired, explaining the lower cavi:ation numbers.

This is verified by an enam.netion of the loss ccefficients

for the higher ges comtonis. vhich increasce sursiantialliy with

gas content, thus indicalin: ilhe above increascd “degree of
9 ¢
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cavitation". (Table II shows typical values).

When these points have been corrected to the same loss
coafficient as exists for the lower gas content poinis, it
is believed that the cavitation number curve will continue to
rise for higher gas contents.

Also, as previously mentioned, the flow conditions are
not stable for these higher gas contents so that the data
points are the result of considerable averaging of pressure
readings, and hence, may be gsubject to error inm this respect,
however the repeatibility of cavitation number is still indi-

cated by the calculated standard deviationms.

5. There is no observable decrease of cavitation number for
low gas content, previcusly mentioned as a theoratical expec-
tation. It is believed that such a fall-off would require con-
siderably lower gas coaténts than are presently attainable,
since subsizntlal temsile strength of liquids has previously
been observed only under very carefully controlled laboratory
conditions. Under such conditions, however, theoretical val-
ues of the order of -300 atm. in water are reported4” -8 ¢
is conceivable that same~improvement in cavitation performance
due to this tension effect might be achieved in liquid metal
gystems where very high purity exists. However, it is believed
that this cannot be expected in the presence of even very

small quantities of entrained gas, or, perhaps, in the presence
of radiation flux, which can also serve as a nucleating agent

(indicated by previous rough tests here, and perhaps elsewhere,



Averaged Cavitation Number Data in Mercury

TABLE

IX

- o : GAS Loss
g =7} a..,.zwsmm sConce, Coef, Temp. Venturi Velocity |[Weight
Ericson Data .032 LO70 .08 75°F 1/2n 33 rt/sec 3
.031 .40 .085 Plex 3
(From Fig. 29 - .03 .910 .130 ° 1
08110-2-T) 058 1.0€ .2230 2
048 1.39 . 250 3
.08 1.15 .450 1
.053 1.60 .540 : 1
.095 2.88 1.63 x 3
L1338 3.58 13.45 J 1
4 )
A A
L0176 1.0605 G.40 0.250 | 3
L0318 1.235 6.50 0.968 4
.86164 6.935 0.59 0.276 P 1
.0250 1.430 0.74 0.242 * 3
0183 1.045 187 0.210 .
0168 0,850 1.89 0.23° 75%p 1/2" 58 33 rt/sec 3
0126 1.120 2.09 0.287 / . 3
. 02063 1.160 2.47 0.963 ﬁ 3
L0418 2.280 2.72 0.977 3
.0270 1.540 .48 0.297 3
.0389 2.220 4.10 0.307 3
q
.0148 0.938 C.330 0.355 3
L0172 1.150 0.7606 0.578 3
L0248 1.665 1.880 0.261 i
.0241 1.610 2.219 0.261 270°F i/2" ss 33 Pt/sec 1
L0451 2.830 3.62 0.302 : 3
.0332 2.220 4.09 0.273 | 4
.0221 2.140 4.238 - 0.266 ‘ 2




TABLE

ir

Averaged Cavitation Number Data in Mercury (Continued)

P Gas Loss .

g qa vm.\s\s..._ 4| €ORC- Coef. | Temp. Venturi Velocity | Weight
.0153 1.010 0.691 0.273 3
.0179 1.195 0.691 0.215 2
0124 0.827 - 0.982 0.256 3
.0233 1.580 1.1865 C.259 1
0180 1.2060 1.220 0.245 ° 3
.0180 1.200 2.112 0.228 400°F 1/2" 88 33 Ft/sec 3
L8177 1.180 2.349 0.265 3
0282 1.950 3.195 0.255 5
0344 2.280 3.510 0.281 3
.0365 2.440 3.692 0.269 2
.0391 2.605 3.739 0.286 M) 9 ¥ 3
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and also by the existence and uge of "bubble chambers").

6. For any gas content, a decrease iu cavitation number for
an increase in temperature would be expected {cavitation
"Thermodjnamic parameter" concept originated by Stepanoffs.)
It was reporied earlier3 that this effect was observed for
minimum gas content tests at roon temperature and 270°F using
the present 1/2" stainless steel veaturi. A comparison of
Fig. 2, 3, and 4 shows the same effect for various gas con-
tents (cavitation number values from a "best curve" for 0.5,
2.0 and 3.0 ppm are listed in Table 11I). The two higher gas
content points at 270°F (2.0 ppm and 3.0 ppa) do not exhibit
this effect. However as'previoesly mentioned; the data in
Fig. 3 in this region is not concliusive, while the other two
figures are comsistent in this rogard, and are well documentcd

in this range.

The present data cannot show effects due to change in the
entrained gas, since only argon and air have been used, and
thoy do not differ gufficiently in their proéertiese However,
sone indication of the likelihocod of the importance of volu-
metric rather than mass effecis is affordad by compzrison of
- previous tests carried ocut with entrained water? with the
present entrained gas data. |

Very roughly, 1 ppm of entrained air or argon in mercury
is a gas mass equal to that provided by 1% by volume at STP.

Under such conditions, the volume percent of gas in the cavi~
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TABLE IIX
Thermodynamic Parameter Effects in
Cavitation Number in Mercury

Temperature Cavitation Kumber

o

) (pminmpv)/ v%fzg (ppn by mass Argon)
75 - .0190 0.5
270 01790 0.5
400 .0160 0.5
5 .0200 2.0
270 .0230 2.0
400 .0175 2.0
75 .0255 3.0
270 .0285 3.0
400 .0245 3.0

Ga Content
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tation region would be much grezter than 1% since the zbsolute
static pressure would he near zero, and, conversely, it would
be much less than 1% in the high-pressure portions of the loop.
Fig. 6, previously reparted2, shows the effect upon cavitation
number of water coantents in mercury (in a 1/2% plexiglas ven-
turi) ranging from near zero io about 2.0 volume percent (gas
volume porcent for these tesis iz believed near 0.2%). The
volume percents shown, if the entrained fiuid were gaa rather
than water, range in mass equivalent from asbeut zero to ~ 2.0
ppe {argon); hence they are approximaiely comparable in range
to the gas data shown in Fig, 2 - 5. It iz noted that the pro-
portionate increase in cavitation number over this range is
also gimilar to that in the gas data (Fig. 2 - 5). The pro-
porticnate increase gt 34 £t.s2c., {choscan to cowpsre with the
gas data) is, however, somowbai greater thar that for the gas
data. Since, in the low-pressure cavitation regiom, it is pre-
sumed that the water will be largely vaporized and hence will
pehave as a gas, it is sigrificant that its efiect, when com-
pared on a2 volume bagis, is roughly comparable to that of a gas
{the mass contents of water and gas ip this exsmple di ffer by
a factor of 1000). Hence, this is taken as a relatively
strong confirmatory evidence of the predominence of the volu-

netric effect.

C. Hornmalized Compositz Curve
The previcus discucsion has cemphasized the similarity in

data obtained for the different temperastures and the two ven-
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turis. It has also been indicated thati further data on the
slope of a loss coefficient vs. cavitation number curve around
the points of interest would allow a correction of the data to
a éonstanﬁ loss coefficieﬁt basis, which it is believed would
be more consistent and significant from the viewpoint of a
pump designer, Of course, similar detéiled information on

the effects of velocity, size, and gecometry, as well és gas
content are also required hy a punp designer, but these are
not within the scope of the present discussion, although data
relevant to them is being produced'in this investigation, and
has been»discussed in other project reportsl'2’798.

Even though the present data are incbmplete and not yet
analysed and modified as believed desirable, it is believed
useful to attempt a method of presentation which could be used
as a first approximation for estimating the effect of gas con-
tent in a given_conpaneht design, =as, e.g., a’centrifugal punmp.
It is expected that the available data, as applied in this
form, will become considerably more precise and meaningful as
the investigation proceeds.

Fig. 7 shows all the averaged data points from Fig. 2, 3,
4, and 5, in terms of "normalized™ cavitation number vs. gas
content. The numbers of points and standard deviations for
each point are listed in Table Il as previously mentioned for
thezindividual figures. The cavitation numbers are no;malized
by dividing through for each set of data byifhe approximate

cavitation number corresponding to minimum attainable gas con-
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tent for that set, as taken from the "best curves".  The
value of the cavitation nunmber, rormalized in this fashion,
can be taken to be a correcticn factor to the cavitation in-

itiation number (or to FKPSH, for a given veldcity%,?resumed to

be kncwn experimentally or theoretically, for minirum gas con-
tent., Thus a first-order approximation.is affored a pump de-~
gigner, Sinpce this camnot bz taken to be at all precise at
the present time, still, in the absence of any othor appli-~
cable approximation, it may have some value.

¥hen a "best curve” is drawn through the dsiz points
‘shown on Fig. 7, it is noted that it follows the general itrends
previously discussed for the individual curves, showing es-
sentiaily only & snall offget in tho stainless steel venturi
for ali test temperatures up to about Z ppm, snd then an ac-
celerating effoct for the higher gas contents. The "correc-
tion factor" to the minimum gas content cavitation initiation
nunber wduld, e.8. be about 2 for 3.25 ppm argon. In the
abseonce of gas effect, the cavitation nusber, so normalized,
would of course remain at unity for the ertire gas content.
range. The cwrve for the plexigliass venturi ghows an almost
immediate and approximately linear effz2ct perhaps dve to

roughness effecis etec. as explained earlier.

#* It is expected eventually to process the data for a least
mear square fit to a simplified polynomial curve, so that
proecisely~defired "beet curves" will be availzble.



Iv. COXNCLUBIGCHS

Many detailed conclusions from the presa2nt dota bhave
been drawn throughout the repor%. The following are believed

most significant.

1. The effect 0F gas content upon cavitation initiation
number for mercury in a 1/2" veaturi agpears t2 be relatively
small between the minimum attaiﬁabie gag €~0.2 ppa) and ~ 2
ppr of argon, but becomes a factor of~ X2 or more for gas con-
tents in the 3 -~ 4 ppm'range. This hag beea denorgirated by
the present data to be the ease for nmevcury temperaturss rang-
ing from room temperaturs 0o about @0003, at g sirgle velocity

ard in the steel venturi, Previous wsrklsg’7 has z2lgo indi-

Lais

cated strong velocity 2und size offecis for consiont gas con-

teat.,

2. The present tests afford some experimental verification
of the theorvetical expectation that gas volumetric rather than

nags effects contircl.

3. A curve showing rough corvection factors, derived from
the present datz {(i.e., for ons velocity, size, arvd gross
geometryf but over the #Full temperature range to-JéGGQFg to
allow an estimation of the effeci of gas ceatent on cavitatlon

initiation number is presented.

4. Yariocus ineconsistencies between the present data and
theoretical expectations are believed to ressult partially

from the lack of srecisicon in the definition of “cavitation

% Detailed geometry diffsrences in roughness, etec., do exist
between the pleoxiglas and stainless steel venturl, as ex-
plained in the report.



initiation™., It is beolioved that this can be lavgely rom-
edied by referring cavitation number measurements to a con-
stant loss coefficiant basis (as expliained in thz report),
and it is anticipated that the additionsl data necessary to

effect this transformation will be obtained.
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