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Abstract

Suspensions of barium sulphate in water at concentrations of up to 16.5% w/w were
circulated in a 1—inch loop to simulate the behaviour of the UBe13—Na system for L.M.F.R.

In a horizontal pipe the mean velocity for the formation of a moving bed was 1.6 feet per
second and the mean velocity for the formation of a stationary bed was 1.4 feet per second. The
corresponding mean Reynolds numbers were 15,000 and 13,000 respectively.

No agreement was found with Dallavalle’s (2} equation previously suggested (1) for
calculating the horizontal settling velocities,

For fully suspended flow, friction factors were the same as for clean water providing
the density and viscosity terms in the Reynolds number related to the suspension.

‘The validity of the Orr and Dallavalle (5) viscosity equation for such systems was
confirmed and non—Newtonian relationships were not required.

Striations similar to those previously reported for the tungsten—water system, were
obsetved before and during settling.
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1. INTRODUCTION

Continuing on the tungsten water studies, (1), data have been collected for the
barium sulphate-water system. This suspension was chosen to simulate the UBej3-Na
system for L.LM.F.R. and to provide further data on suspensions with particles of sub—sjeve size,

Precipitated barium sulphate was selected for the following reasons:—

(@) The effective densities (solid density minus liquid density) of UBe;3
in sodium and precipitated barium sulphate in water are comparable,
being 3.5 g/cc for both systems.

(b) The medium Viscosities are comparable.
(c) Sub-sieve size barium sulphate is readily available.

For the UBej3-Na system the volume ratio of UBej3 to Na corresponding to the 1 to 100
atomic ratio of U to b?a-is 1 to 34.8, assuming UBej3.to have.a density of 4.4 g/cc atr 500°C.
On-a volume concentration comparison and using 4.5 g/cc for the density of barium sulphate,
this gives a mass ratio of 1 to 7.7 for the barium sulphate-water suspension or 11.5% by weight
barium sulphate, ‘ : :

In the experimental work, mean initial concentrations of up to 16,5 per cent by weighe
were circulated,

2. EXPERIMENTAL APPARATUS

The loop shown in figures la and 1b, had the same general arrangement as that used
for the tungsten—water studies, The modifications made included the use of stainless steel
for the measuring tank, supply tank and pump, and stainless steel diaphragm valves throughoue,
The copper tube was replaced by a Dicon cellulose acetate butyrate tube so that the flow pattern
over the full length of the tube could be observed. The diameter of the tube was measured at
the pressure tapping holes and the ends. The diameter was calculated also from the volume of
water held by the tube. The mean diameter from all these results was 1.004 inches,

The method of loop operation and collection of results were identical to that for the
previous loop, It was found necessary to have density determinations with cottections for
ambient temperature made on the monochlor—benzene and carbon tetrachloride manometer fluids
for the pressure drop runs. :

No difficulties were experienced .in keeping the concentration of the BaSOy circulating
constant, samples being taken from the dischatge,

The precci;pitated barium sulphate used was Blanc Fize, manufactured by Farbenfabriken
Bayer, A.G,, of ermany and supplied by H.H. York of Sydney.” :

Demineralised water was used for all suspensions. The mean particle size distribution

of the precipitated barium sulphate before use was determined using the Andreasen method,
The distributiod using the Sharples Micromerograph was also obtaiged on powder before use, _

These are given in Table I, The wide differences in results obtained using the two methods
illustrates the lack of correlation between different methods of particle size analysis for sub-—-
sieve particles. Both these methods involve sedimentation but the Andreasen technique uses
water as the sedimentation medium and the Micromerograph uses air,

It was not possible to obtajn reproducible Andreasen analyses with samples of barfum
sulphate after use because of difficulties of sample preparation. Results varied from 14 per cent

to 40 per cent by weight less than 15 microns. It was not convenient to attempt particle size
analysis of material after use with the Micromerograph as the equipment was located in the U.S. A,
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3. RESULTS AND DISCUSSION

The friction factor — Reynolds number correlation was determined for the Dicon tube with
clean water. The results for this are given in Table II and are plotted in figure (2). The data were
also plotted as head loss versus velocity, shown in figure (3). It vas noticed that the friction
factors for the Dicon tube were 5~10 per cent above the smooth tube curve for clean water over
the Reynolds number range covered. This is in agreement with results supplied by Die Casters
Ltd., 126 Cromwell Street, Collingwood, N.5 . Victoria, Australia, who manufactured the tube.

Mean initial concentrations of approximately 5. 10 and 16.5 per cent by weight of barium
sulphate were circulated. Horizontal settling velocity and pressure drop runs were made at each
concentration. Concentrations were determined by drying and weighing a sample of the discharge.

(a) Horizontal Settling Velocities

The results for the horizontal settling velocities are given 1n Table IIl, These were
determined by reducing the flow rate and observing the point at which settling first appeared
it the Dicon tube.

The condition of a moving bed for this system was found to be much more reproducible
than in the tungsten—water system. [t was possible to determine the velocity at which a moving
bed formed and the velocity at which an apparent stationary bed formed. This was done for mean
iutial concentrations of 5.5, 9.6 and 16.2 per cent barium sulphate and ten separate runs were done
for each concentration, At the higher concentrations, it was more difficult to determine these
velocities because of the denser medium. The horizontal settling velocity for the barium sulphate—
water system was taken as the mean velocity at which a moving bed was first visually observed.
The results in Table III have been summarised in Table IV. The mean horizontal settling velocity
is 1.6 feet per second with the mean Reynolds number of 15,000, Lijttle influence of concentration
on settling velocity was noted over the concentration range covered, The velocity for the formation

of an apparent stationary bed was 1.4 feet per second and the mean Reynolds number for this was
13,000.

It had been suggested previously (1) that the equation of Dallavalle (2) for predicting
transport velocities of solids in air may be applicable for evaluating the settling velocities
of small particles in liquids. It was shown that this equation did predict the right order of
velocities required for several systems. However using the 85 percent undersize diameter for
the barium sulphate, this equation gave a value of 5.9 feet per second compared to the experimental
value of 1.6 feet per second. This large difference is sufficient evidence to reject Dallavalle's
equation for predicting horizontal settling velocities.

For the barium sulphate—watet system. the classification by Durand and Condolios 3
and Newitt et al (4) is also not valid, since fully turbulent conditions with Reynolds numbers
greater thdn 15,000 are required to prevent settling in the horizontal 1-inch pipe used.

(b} Pressure Drop

Pressure drop runs were made at mean imtial concentrations of 5.3, 9.6 and 16.5 per cent
barium sulphate. The experimental results and calculated data are given in Table V. They are
plotted in figures (4) and (5) as friction factors versus Reynolds number, and head loss in feet
of suspension per foot of pipe versus velocity, respectively.

The densities used in the calculations were mean densities calculated from the densities
of barium. sulphate and water and the concentration. The viscosities of all suspensions were
calculated from the Otr and Dallavalle {5} equation used previously for the tungsten—water system.
The results for the settled volume on the barium sulphate—water system ate given in Table VL
The mean settled volume was 0.25.



at which a bed forms. -This divergence is not readily detected on linear plots of the same data.

It was also noticed that afrer settling, runs in which the velocity is progressively increased give
higher pressure losses, due to previous build up of deposited solid. ;

{c) Striations

The striations observed with the tungsten—-water suspension were again observed with the
barium sulphate—water system. These could be clearly seen as lines of more concentrated
suspension moving along the lower curved surface of the test length. Negative striations were
also observed. These appeared as lines of less concentrated suspension moving in the top half
of the test length, With the test-length illuminated with a 1000 wat Aldis projector, these
striations were clearly seen with the naked eye.

Artempts were made to photograph the striations but considerable difficulty was encountered
in obtaining suitable contrast, Figure (6) shows striations with an approximately 5 per cent barium
sulphate suspension at a velocity of 1.4 feer per second, i.e.. after settling has occurred. In this
particular run a moving bed was present at these conditions but this bed cannot be seen in the
photograph. ' ' . ‘

(d) Settling After Shut—down

It was observed that each time the loop was closed down, solid suspended in the six feet
vertical leg in the loop, settled out and partially or completely blocked the elbow from the horizontal
pipe. - The degree of blockage depended on the concentration, but for the highest concentration used
of 16.5 per cent by weight or only 4,2 per cent by volume, complete blockage resulted. Figures (7)
and (8) are photographs of the observed build up.

No difficulties were encountered in resuspending the solid blocking the elbow the f;allowing
day

‘At the completion of all experimental work; the supernatant liquid was analysed.and the
- total dissolved solids was found to be less than 0,03 per cent by weight,

4. FURTHER WORK

Further work should include an experimental investigation of horizontal settling velocities
for other systems, and an attempt should be made to correlate all available data on horizontal
settling velocities in order to predict these for other systems,

other aqueous Systems as it has been shown that dilute suspensions of sub—sieve particles of
powder and barium sulphate in water in fully suspended flow, behave as normal liquids provided

The work on concentration gradients should continue.
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6. SYMBOLS

Re = Reynolds number, dimensionless.

f =  Fanning friction factor, dimensionless.
D pipe internal diameter, ft.

v = velocity, ft./sec.

fel z  density of water, Ib/cu.ft.

‘Ps =  density of suspension, lb/cu.rf‘t: ,

1 = vyiscosity of water, Ib/(ft){sec.)

Mg ¥ viscosity of suspension, Ib/(ft)(sec).
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NOTE:  Four significant figures were used to avoid cumulative errors in the
calculations.



TABLE 1

PARTICLE SIZE ANALYSIS OF BARIUM SULPHATE USED

Percentage Undersize
by Weighe
Stokes Diameter
Microns Andreasen Micromerograph

35 85 -
30 50 -
25 27 -
20 16 -
15 9 -
10 5 98
b 2 63
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TABLE TT

(contd.)

PRESSURE DROP DATA FOR CLEAN WATER IN DICON TUBE (contd.)

Run Hmam: Deflection. Hwamq.uwmowmwmm Velocity | Head Loss Reynolds m Friction
SravT Secs. nett. ft/sec. fL/ft. Yumber. FactorT.
Q
C. :
i
cm. C6H5CL. 1ib. W
21.18 29.5 L,9 76.6 20. ﬂm 0.7938 0.00417 7,590 0.0089
.19 29.5 8.8 53.6 20.56 1,122 0.00749 10,700 0.0080
.20 29,5 it.2 u6,2 23.3% 1,478 0.0121 w+wwoo 0.0075
cm.CCLy, .
.21 29.5 3.9 38.2 22,71 1.739 0.,0169 16,600 0.0075
.22 29,5 5.6 31 24,59 2,261 0.06270 nw 900 0.0069
.23 29.5 7.7 27.8 25.52 2.685 0.0371 25,700 0.0C69
cu.ft.
24 29,5 11.8 103.2 1.958 3.551 0.0569 33,000 Q.Co64
.25 29.5 16,2 85.2 1.926 B,113 0.0781 u@ 300 0.0062
.24 29,5 ok, 2 163.0 1.932 5.168 0,117 rumroo 0.0059
2% 29.5 31.7 60,k 1.995 6.008 0.153 27550 0.0C57
.mm 29.5 RIS 56,0 2,224 7.223 0.214 £9, ooo 0.0955
.mm 30.0 62.6 504 241! 713 0.302 m+,u;o 0.005%%
cm Hg,

30 30.0 L,0 431.0 2,351 10.53 0.415 101,000 0.0051
.31 30.0 6.6 31,0 2.356 13.82 0.684 er 000 0.0048
.32 30.95 8.9 26,6 2,361 16.15 C.923 Hmm 000 GC.00u8
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TABLE III (contd)

SETTLING VELOCITY DATA (contd.)

Temp-1{ m- .
Run mwmm: Time Dis- | % Velocity |[Reynolds Observations.
are secs. jcharge [BaSQy | ft/sec. Number.
o nett.| w/u
C. .
1b,
Data 17.1a [26.5 |27.2 25.26 | 9.6 2.51 20,400 |Before settling.
from b 129.0 {38.8 | 25.04 . 1.75 15,000 {¥oving bed.
Sett- | 17.2a2 {31.0 {39.2 26,27 | 9.9 1.81 16,300 |Before settling.
ling b [31.0 43.8 mm.ﬂw 1.59 14,300 {Moving bed.
Veloc- | 17.3a 34,5 {32.0 21.56 1,82 17,600 |Before settling.
ity b w,M.O Lo 24,15 1.62 15,700 Moving bed.
Exper-| 17.%a [36.0 136.0 23.19 1.74% 17,300 |Before settling.
iments b 136.0 41.8 2k, 20 1.57 15,500 |Moving bed. . ]
(contdd ¢ |37.0 (46.4 24, 74 1.4 1,600 {Apparently stationary bed.
17.5a |37.0 {35.2 21.51 1.65 16,700 |Before settling.
b {37.5 |&5.4 25,62 1.53 15,600 |Moving bed.
] mo mmwo 48.0 25.31 1.43 14,700 |Stationary bed.
7. w mm.w Wm.m wmsWM H.mm kuwoo Before settling.
. . Y. 1. 1 00 Moving bed.
e 139,0 |4é.4 23.95 1.40 Hr”ﬂoo Apparently stationazy
Hﬂ.ﬂw ww.w Wm.m ww.mm W.mw Hmuwoo Before settling,
. . . . 14,900 Moving bed.
e {39.0 rw.m 2L, 26 1.38 Hr“moo Apparently stationary
17.8a }29.0 |[31l.k 23.41 2.02 17,300 |Before settling.
b |30.0 Mm.o 24,82 1.82 16,000 |Moving bed. .
_ 31.5 m+.m 23.79 1.4 13,100 |ipparently stationary
Hx.@m ww.m mw.m ww.ww 1.77 Hm¢moo Before settling.
) . 43, Lix 1.57 1 00 |lfoving bed.
. c ww.o L7.6 25.23 w.ﬁr Hw“ﬂoo LZpparently stationary
17.102 [3+.0 {36.8 | 22.10 |9 1.63 15,500 |Before settling.
b |3%.5 {47.8 24, 0l 1,36 13,100 l4pparently stationary
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TARLE IIT (contd.)

SETTLING VELOCITY DATA (contd.)

Temp- | ige | PiS- % | velocity | Reynolds s
Sun me? cocs. onwmm Baso, md\mmo& zﬁwmw. Observations.
oo” W/W.
Addit- ib.
tonal | g 3 f2p.5 {30.2 | 2n.2%| - 1.972 | 17,400 | Before settling.
Fo Lo328.5 1L5.0 21.66 | %.9 1.35% 12,200 | Moving bed.
rom .5 l20.5 |60.6 20.32 | 4,0 0.9502 8,700 | Apparently stationary bed.
pres- .9 [31.5 |45.y 22,65 - 1.41C 13,500 | Before suspending.
mwwm i .10 {132.5 {33.2 22.77 1 5.3 1.823 19,000 | After suspending.
S| 18.12 [35.0 [36.8 ! 2k.kg5 | 9.6 1.802 | 17,500 | Before settling.
smencs. .13 {39.5 (k0.6 24,06 | 6.6 1.608 15,800 | ¥eving bed.
1 (36,0 Ihl.b 23,17 | 9.7 1.519 15,000 | Moving bed.
.15 §36.0 (43.6 22.33 | 9.6 1.390 13,700 | Moving bed.
.19 137.0 1 37.2 23.25 | 9.5 1,695 17,100 ! Before suspending.
.20 §37.5 | 31.% 25,75 { 9.5 2,225 22,700 . After suspending.
20.12 {30.0 }33.2 27 .64 - 2.126 17,000 | Before settling.
.13 §31.0 {38.2 28.33 {156.9 1,894 15,400 | Moving bed.
Lk 131.0 (35.0 | 24.01 {16.5 | 1.752 14,3200 | Moving bed.
.15 (32,0 b1k 25.03 116 | 1.54% 12,800 | Moving bed.,
.16 132.5  |b4.8 25.12 [16.5 ¢ 1.432 12,000 | Stationary bed.
.18 133.5 |L46.6 25.06 |16.% | 1.375 11,800 | Before suspending.
.19 [33.5 135.4 25.12 (16,5 { 1.812 15,500 | Almost suspended.
.20 13%,0 |35.C 24.68 (16.5 1.799 15,600 |Moving bed.
.21 34,5 | 3.8 26.20 |16,5 1.%21 16,700 | After suspending.
22,14+ {29.5 139.6 22,97 | 5.3 1.701 15,500 {Before settling.
.15 130.0 (k5.6 24.7¢ | 5.3 1.722 1,000 |ioving bed.
.16 130,35 (51.2 24,98 | 5.2 1.372 12,700 | Stationary bed.
.22 i3.0 i48.L 24,05 | 5.4 1.365 14,000 |Moving bed.
.23 35,0 135.k okl 1 5.5 1.937 | 13,700 jAfter suspending.
i




TABLE IV

SUMMARY OF DATA FROM SETTLING VELOCITY EXPERIMENTS

(excluding the additional data from pressure drop runs)

Mean Mean Mean Mean Mean
Initial Moving Moving Stationary Stationary Temperature
Concentration Bed Velocity | Bed Bed Velocity Bed oc.
% w/w, ft/sec. Reynolds ft/sec, Reynolds
Number : Number
5.5 1.45 14,600 1.34 13,800 35
9.6 1.59 15,200 1.41 14,100 35
16.2 1.63 14,200 1.42 12,200 T34
Means 1.6 14,700 1.4 13,400 35
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PRESSURE DROP DATA FOR BARTUM SULPHATE SUSPENSIONS (contd.)

Temp- . Time. % | Velocity |Head Loss Reynolds Friction
mw.ww.. peflection. secs. B3 50, ft/sec. ft.suspen-~ Number. Factor. -
a. < | w/ sion/ft.
cm.He. . -
28.0 8.7 27.0 9.6 15.20 0.837 127,000 0.004%9
29.0 5.5 35.8 11.83 0.529 101,000 0.0051
29,5 3.9 L34 9.808 0,375 mmqooo 0.0053
OE.OOHr
30. 56.6 53.2 8.182 0.269 72,000 0.005%
3 wH.w :w.@ 62.6 6.832 0.193 62000 0.0056
61 32,0 28.4 69.0 9.6 5. 48k 0.128 mo 000 0.0058
.71 32.5 23.3 69.8 4,886 0.105% :m 200 0.0059
.81 33.0 15.7 88.8 w.oru 0.0708 wm 900 0.0C61
.91 3.0 10.3 109.8 3.11% 0.046k4 m@ 700 0.0065
.14 34.5 7.1 138.% 2,51 0.0320 m: 200 0.0068
34.5 5.8 30.2 9.5 2.279 | 0.0262 21,900 0.0068
- 35.0 3.9 1 36.8 9.6 1.802 | 0.0178 17,500 0.0073 -
| cm-CeisCl , o
35.5 16.8 %0.6 9.6 1.608 | 0.014%0 15,800 0.0073
16.4% . 0.0137 i 0.0071
36.0 14.8 b1.4 9.7 1.519 0.0124 15,000 0.0072
14,8 0.,012% 0.0072
36.0 13,5 43,6 9.6 1.390 0,0113 13,700 0.0079
13.5 - 0.0113 0.0079
36.5 11.5 51 9.3 1, mmm 0.00963 12,600 0,0082
11.7 0.00%80 0.0083
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TA3IZ V {(contd.)

1

PRESSURE DROP DATA FOR BARIUM SULPHATE JUSSINSIONS (contd.)

L

Run Temp -] . Tim Dis-| % T : iead L

mwmm: Deflection. mme. charge|p, o veloclty WﬂmmcmeM| Reyriolds | Friction

ure. nett, b | Tt/sec. sion/ft. Number. Factor.

1 oc. W/
W cu.ft
20.1 | 34.0 9.0 27.8 | 2.282(15.7 1%.93 0.81k% 129,010 0.0049
.2 3.5 5.2 37.6 | 2.308 11,1 0.%70 98,000 0.0051
o3 35.0 L.,o L2.4 | 2,251 9.701 0.362 86,000 0.0052
Cril, OOHE.
S 35.5 58.1 52.2 | 2.240 7.805 0.246 70,000 0.005%
.5 36,0 39.8 5.8 | 1.916116.% 6.359 0,169 57,000 0.0055
.6 36.5 29.2 oh,0 | 1.880 5. 34 0.12% 48,600 0.0058
.7 37.0 22.5 75.0 { 1.912 L,5637 0.0953 42,500 0.0060
.8 37.0 16.9 87.2 1 1.901 3.965 0.0715 36,400 0.0061
.9 37.5 10,k 112.0 | 1.890116.% 3.070 0,041 28,500 0.0063
.10 | 28.5 11.0 116,4% ] 1.963]16.5 3.067 0.0466 23,600 0.0067
1b. .
.11} 29.5 7.6 31.2 |30.9% 2.532 0.0322 19,900 0.0068
.12 | 30.0 m.m 33.2 j27.6k 2.126 0.0237 17,000 0.0071
.13 ] 31.0 R 38.2 |28.33 [16.5 1.89% 0.0186 15,400 0.,0070
oﬁ.ommMo
L% 1 31,0 19.6 35.0 |12%,01 |16.5 1.752 0.0151 14,300 0.0066
.15a} 32.0 16,1 L1.% [25.03 j16.% 1,54k 0.012k 12,800 0.0070
.15 16,0 Q,0124% 0.,0070
.16a{ 32.5 ik,2 L3 5,12 16.5 1.5432 0.0110 | 12,000 § 2.0072
. 16b 1%.2 0.0110 | 0.0072
F 4 i
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TABLE V

(contd.)

PRESSURE DROP DATA FOR BARIUM SULPHATE SUSPENSIONS {contd.).

Temp- .
Run | erat. | Deflection. Time | Dis-| % Velocity | Head Loss T ke
cha a " Reynolds Friction
ure. sees [ ete. | ot | TH/sec. | fo.suspen- | Tt ® | frdton.
1 cmL.Eg cu,ft.

351 39.5 5.9 31.2 | 2.068 12,06 0.533 116,000 0.0049

361 Lo,0 3.1 29.0 ]2.287] 16.8 T4, 3 0.732 139,000 0,0048
22,1 35.5 8.1 29,2 | 2,408 15.00 0.806 154,000 00,0048

.2 35.5 5.6 35.C 1 2.3721 5.4 12,33 0.557 127,000 0.0049

.3 36.0 4.3 40.8 | 2.382 10,62 0.428 110,000 0.0051

OE-OOHF

R 36.5 59,8 50.% | 2.319 8.369 0.2 86,000 0.00

.5 1 36.5 4219 1.6 | 2.375 7.005 o.wmw 74000 o.oomm

.6 37.0 32.3 71.6 | 2.350 5,970 0,148 63,000 0.0056

.7 37.0 22,2 86.9 |2.319] 5.3 L.855 0.102 51,000 0.0058

.3 37.0 15,2 89.5 | 1.932 3.927 0.0695 41,600 0,0061

.9 | 37.5 11,6 02,4 | 1.917 3.5405 0.0529 36,500 0.Q062

10| 38.0 8.0 126.0 | 1.927 2,781 0.0363 30,100 0,00863

.11} 38,0 5.3 159.6 | 1.912 2.179 0.0239 23,500 0.0068

.12 | 38.5 3.8 98,0 | 1.942 | 5.3 1.78% 0.0170 19,500 0,0072

1b,
.13 | 28.5 5.7 31.6 | 25.47 2,265 | 0.0262 20,200 0,0069
oe.ommMOH
14| 29,5 20,2 39.6 123,971 5.3 1.701 0.0161 15,500 0.Q075
.15 | 30.0 16.7 5.6 24,701 5.3 1.522 0,0133 ngooo o.ocmw
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PRESSURE DROP DATA FOR BARIUM:SULPHATE SUSPENSIONS {contd. }

‘TABLE V (CONTD.)

Temp~— . Time Dis— % )
Deflection h BaS0y | Velocity | Head Loss ‘Reynolds Friction
Rua MnmnE.m secs. nnM_“m» ﬂ@mﬂ 4 ft/sec. | ft.suspension/ st_umh ‘ Factor.
C , ft.
em.CCl4 cu.ft.
.28 38.5 23.5 70.8 1.942 4,990 0.108 54,000 0.0058
.29 39.0 34.2 60.2 2.037 6.155 0.157 68,000 0.0056
.30 39.0 46.3 56.0 2.240 5.4 7.276 0.213 80,000 '0.0054
.31 39.5 63.5 46.8 2.214 8.606 0.292 96,000 '0.0053
cm. H

.32 40.0 4,1 39.6 2,282 10,48 '0.408 118,000 ‘0.0050
.33 40,0 5.5 35.4 2.414 12.40 0.547 139,000 0.0048
34 40.5 '8.8 28.2 2.475 3.5 15.97 0,875 181,000 0.0046




TABLE VI

SETTLED VOLUME DATA

Settled Volume = xyb = Volume fraction occupied by the solid comporent in a
bed formed by gravity sedimentation from the liquid.
Weight of | Volume of Volume Settled
Run BaS04 Water Container of Bed Volume
- ce.
1 10 30 50 ml.measur~ 8.5 0.261
ing cylinder.
2 10 50 ” 8.4 0.265
3 8 50 e 6.9 0.258
D 8 50 ” 6.9 0.258
E 8 30 i 7.0 (.254
4 5 50 ” 4.7 0.236
5 35 50 e 4.7 0.236
Mean =
0.25

These resulis are for a settling time of 3 days.
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FIGURE 1b. View of Loop Used for BaS0q Experiments at no flow.
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FIGURE 3:

Plot of Head Loss vs Velocity for clean water in the Dicon tube.
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FIGURE 5:

Plot of Head Loss vs \Mociiyfor Barium Sulphate suspensions.




FLOW
STRIATIONS

Z Botton of Tube

EIGURE 6 ACTUAL §

Striations present with approximately 5% BaSOy

suspension at 1,4t ft/sec. in the Dicon tube.



T Vertical leg, 6 feet long.

FIGURE 7. Build up observed after shut down
for 10% w/w BaSOy suspension.

T'Vertical leg, 6 feet long.

FIGURE 8. Build up observed after shut down

for 16.5% w/u BaS0), suspension.



