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SOME MEASUREMENTS ON THE VELCCITIES OF DROPS IN WATER SPRAYS -

by

G. W. V, Stark

Summary

The velocities of drops in water sprays generated by impinging
jet batteries have been measured, The velocities of drops from
0.133 mm to 0.600 mm were substantially independent of the pressure
at the jets and rate of flow, and the relation between drop size
and velocity may be expressed by a simple equation.

September, 1957, Fire Research Station, -
' Boreham Wood,
Herts.
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' SOME' MEASUREMENTS ON - THE 'VE_Ipc;Tms OF DROFS IN WATER SPRAYS .

In‘rroduction‘ Y

A method for detcrmn.n:mg ‘the ve%os:ltles of drops comprising a water spray
has been Cesor: ....,ed in a, recent note The present note desoribes the resulis.
obtained with SPEYS proaected dormwards from batteries of impinging je‘z's as
ugcd in the study of the axtinetion of kerosine fires by water spreys.. 2)

"The influence of the pmpcrtles of the sprays on thc drop velocitics obtained is

disousscd. .

Experimental

The watcr spray.s ugsed were proJected dovmwards from two batterles of
impinging Jjots of 5/64 in. bore, arranged symmetrically -on either side of the

‘axls of a 30 cm, diameter combustion vessel and 175 om, above the liquid level

in' the vessel. The water pressurc at the Jets ocould be- varied and the rate of”

- .flow to the ‘oombustion vessel at any selecoted pressure could be. controlled by

varying the number of pairs of: :impm%isxg jets in operation. A4 full description

.of the: apparatus is. g:Lven elspwhere

‘Drop VelOClt.‘LQS wore measured at a pomt 30 am. above the liquid level in,

8 and on the ax:Ls of, the oombustion vesscl in sprays produced at nozzlo
o pressures, of Si 10, 30 and 85 Ib/in2, and at flow rates of 0.4, 0;6, 0.8 and

1.2 g.om™ 2min Not less than three sa.mplc? Sri‘ spray werc oolleoted in the
drop velocity apparatus, desoribed’ elsewhere for cach of the sixtcen
sprays, The ve Slty of the air entrained by each spray was measured at the
sampling point ' '

Resul ts

The veloclt: es measurcd with the sppathS were the "absolutc volocitics"

of the dmps, teee the velooities relative to the nozzle,which is the velooity
cof e adr struam (entrained air veloc:.ty), plus the vclocities of the drops
‘welative to the air stream (relative velooity). The entrained air velocity
“for. ‘each spray, and the relative velocitids of drops of differont mean

diamcters s oorrected for deceleration in the sampling apparetus, {sco Appemdix)

Tare given in Table 1. A% tho foot of Table 1, the number of samples, N, and

. the number 6f drops, n, in cach size group is also given. The dmp.velocities
_-’were obtained from thc combined” test r"sults for each spray. Two 'scts of
'flgures arc given ‘for the spray at 10 Lb/m and 0.4 gm,on zm:’x.n"'3L beecauso |

" wo scrdes of tests were made under differcnt conditions which resulted in

appreciably different entrained air vclocitics, and the corrcotion applied -

_ for dececleration in the sampl:.ng uppamtus is dcpendent on_the absoluto
veloclty of” tho drops.: '

'Anal;gsls of Variance., Bffeot of‘ 'pressure and flow rate. For a wvalid analysis

_ of variance, the criteria arc that the cquivalent samples are dravm from

pOpulations of thc same variance and the valucs of the samples arc independent
of cach "other, ' The first condition was appro;d.matcd to by .obtaining thec mean

. velocitics for cach drop size from the first three spray samples for cach lovel

of ‘pressure’ and flow rate, It was obsexvcd however, that the velocities of
drops of different diameters in a spray snmplc were not indepandent of cach

_othcr, i.c.ythe velooitics of drops of differcnt diameters in onc sample of a

group of three all tended to deviate in the same way from the respeotive mecan
velooities for that group,and soa voalid: analysis of variancce f‘or the cffecot of
drop size on veloclty could not be: made. : .

inalyses of varianoe sére: thorcf‘orc made on the offect of prcssure and flow

! ré.tc on the absolutc and relative velocitics of the drops separatcly for cach
* drop’ diameter from-0,133 t6 0,400 mm., the range for vhich complete figures were

avallablc. The ‘data on-which. the nnalyses werce made are g:l.ven in Table 2, and

_thc rosults of thcz armlysos in - Tablo 5

The effect ‘of flow rstc on’ 1bsolutc vclocity was signlf:.oant %o the 5 per

cent level for d.rops of 0.133 and 0,200 mm’ dia., and that of pressurc signif-

icant for drops up to 0,333 mm dia. Ne_:pthcr pressure nor flow rate were

‘gignificant in their effect on relative drop velocity for any drop size analyscd,
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--_worexconcpmed the rclative welooities of drops grcatcr than 0,400 mm diameter -
.- wore fmdcpendent of flow rate nnd prcsslxre. .

2= R

Effcct of pressure and flow-rate’ drops :larger than 0.400 mm diameter.- The
effeet of pressurc and flow rate on the velocities of drops greater than
0,400 mm diamecter could not be cstimated by analyses of variance because the
data were incomplete,. No regular: variation of rclative velocity with cither
rate of flow or prossure was however  apparent (Table 1),although thc vel ocity

‘of 0,600 m: d:mp.: at 85 Lb/:ln ‘was appreciably higher than their wvelocitics at

lower pressures and so.it was assumed that, as far as the prosont experiments

oo

Relat:xon behrcen relat:.ve drop veloclty and dI‘Op diamcter. Becausc of the -

independence of relative velocity on pressurc or flow rate, it was thought r
reasonable to sum the velocitices at cach préssure and flow rate for each -
drop size, The first part of Table 4 gives the arithmetic mean of the relative
velocities for cach sample  for cach drop size, V.. after applying .the corrcﬁt}m

-for dedelerntion in the sampling apparatus. It has ‘becn shown elscwhere

that the number of drops captured had a dircct ‘bearing on the accuracy of the .
cstlmte of drop velocisy and thus a morc accurate cstimte of velocity on o

- Stmmﬁng over diffcrent conditions would be obtained by weighting the velocities

'-""-'for cach gample for the number of drops captured., This weighted mean wClocity

Vi, is given in the scoond part of Tablé 4, The standard deviation-for:cach
mean velooity is also given in Table 4, together with the standard error and

- 95 per cent confldcncx. limits of thc \:rcightcd mean voloc:l.ty.

o The veighted mean velocity, Vn, has been plotted against drop. dlameter in

3 Fig. 1-. 4 regression analysis on these vclocities and zero velocity for zero
. dmmotnr gave the rclation below, the first two terms of which were highly

Usigiricant.
Vv = 402D + 3192 + 819p° ' .
. .
where V. = relative velocity, cm/sco.
' D = -drop diametcr mm, g ’e

- Theoretical c:«fﬂ.culé*:jpn of ‘rclative drop volocity. 4n ostimto my bc made of

s ghe- relative velocities of -drops in a spray at a planc below the nozzlc by

calculating the final velocity of . single drops falling en equivalent distance
in still.air (ippendix). OCurves 1, 2, 3 and 4 in Fig. 2 show tho relation

" between vclocity in a plane 145 cm. belc\.r the polnt of projection and drop -

- diameter for drops, falling downwerds in still air, with initial velocitics
" of* 2300, 1400. 800 and 600 om/sce, the calculated dowmvard velocitics . of

- pro,jcct:.on fréom the impinging jet battorics et 85, 30, 10 and § Lb/lnz_,_-

i respootively. From these curves, -he mean thuorctical velocitiecs, weighted
“"'for the number of drops captured at each pressure, wore calculated. from the

expérimental data for each drop sizc and plotied in Fig. 2. The best-ourve
(curvo 6) was draym for those velocities for drops up-to 0.600 mm diameter,

. the largest diameter for which an adequatce nunber of drops woere captured at

- all four pressurcs., Thé rogression curve from Fig, 1, curve 7, and the

95 per cent confidence limits of the weighted mecan veloc:_ty (Table 4) for .

.| each drop diameter and ' the curve for the terminal velocity of drops in still . .
',""__7 air, Curve 5 ’ _are included in Fig. 2 for -purposcs of comparlson. ’

"Discussion

‘.-.

When a ‘spray cloud is pro,ject;\.d :mto space, the drops decolerate from their
in:l.t:l.al vcloclty » imparting encrgy to the air through which they pass whlfh) .
fo

appears-as an air current associsted with the spray oloud. It was found

the system of spray generation used in the- ‘present experiments that the velocity .
of the alr current is proportional to the square root of the flow rate and the

" cube root of the pressuro of genemtlon of the spray.:- - _ -

‘Relative velocrby. The ca.lculated rela‘clve veloclty of dmps cnrve 6, F:Lg.2

was less than the directly- determined experimental veloc:.ty, curve 7} th:l.s
was probably due to over—cstimation of the: distance of ‘fall..*Since therc was
an air current accompanying the spray, drops falling 145 cm. in space fell a

- shorter distarce relative to the air current, -and thercefore would have had a

higher veloc:.ty tha.n that calculated for 145 cm. fall in s%il1l air.
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The analysis cf variance for relative velocity, Table 3, showed that for
drops of up to 0,400 mm, diametor the velocity vms not mignificantly dependmit
on pressure or rate of flow. Curve 6 shows only a smll doviotion from tecrminal
velogity for dreps of 0,400 mm. diemoter duc only to the results for drops
generated at 85 Ib/in2 nozzle pressurc, smaller sized drops being at their
terminal velocity, Since the tcerminal velocity of drops is’indcpendent of the
pressure of generation, no significance of the effect of pressure on this group
of drops would be cxpected. It has been shom elscwherce that the mnss median drop
size of a spray from the systom uscd is proportional to the scventh xoot of the
flow rate fz’T the coalescence of drops producing this cffect would be expectod
to reduce the velocity of drops of a given diameter as rate of flow increascd.
The cffcct however would be small and the differcnces in velocity that would bo
so produced fall within the 95 per cont confidence limits of the measured
velesities, and thereforc would not be expected to be found significant.

Pressure would however be cxpected to influence the velocity of drops
greatesr than 0.400 mm dia,, the effect increasing .as drop sizc increascd,
Cuxves 1, 2, 3 and 4, Fig, 2, show that the calculated veloeity of drops of
0.467 %o 0,800 mm diamcter would not be cxgécted to show diffcrences in velooity
between nozzle pressurces of 5 and 10 Lb/in their velocitics being at, or closc -
to, terminal values. But a significant lncrea.sc in vclocity would be oxpeotcd
to be found between pressures of 10 and 30 Ib/in2 and 30 and 85 Ib/in2 tho
increasc between 30 and 85 Lb/in? being the greater, ‘

In estimate has been made of the range of 95 per cent confidence limits
for deviations in drop volocity at a given pressure for drops of 0.487 %o
0,800 mm, dia., from the dnta in Table 1; this is presonted in Table 5, together
with the rclevant cxpecied range of veloeity between pressurcs of 5 and 85Lb/in2
(curves 1 and 4, Fig, 2), The data indicate that while no differences between
drop velooities at 85 Iib/:m2 and lover pressurcs would be expected to be
significant for drops of from 0,667 to 0,800 rm, dia., thc vclocities at 85 Lb/in?
for drops of 0,467 to 0.600 mn. dia, would be cxpected to bec found significantly
greater than their resoective velocitics at lower pressurcs. However, such a
significant cffect was found for 0,600 mm dia, drops only at 85 Lb/:i.né. This
may have been duc to several factors, the most likely of vhich werce the small
sizc of the sample, crrorg in the apparatus, and the cffect of fturbulence in the
spray cloud,

A detailed examination-of the results for the 0.467 and 0.533 mm diamcter
drops showed that the low drop velocitics at nozzlc pressurcs of 85 Ib/in2 were
causcd by the capturc of abnormally high numbers of slow moving drops in one
sample, and by the capture of a single drop of abnormanlly lov veclocity on
another, The former anomalous rcsult may be atiributed to turbulceneoe in the
'spray cloud, and the latter to the capture of a drop falling from the sampling
apparatus on, to tho sample slide, The collcotion of a larger number of samples,
and haee, a larger numbecr of drops, would be expccted to reduce deviationa duc
to such caus cs. : :

It was obsecrved during these cxperiments that back-spray from the impinging

Jots collccted on the Jet batteries ond fell as Targe drops intc the dovmvmrd |
projccted spray, The trend observed for the rclative veloeitics of. spray drops

f 0,667 to 0,800 mu. to show a decrecosing roate of increaso.with drop diamcter,
F:Lg. 1, may therefore have been duec to drips of water from the impinging Jet
batterics. » Purther break-up of thesce drops would be cxpcoted to occur, but
the size of the rosultant drops would still be large, and thoir velocitics low,
The prescnce of such large drops in the spray captured in a sample would
therefore lower the averago volocity of their drop 'size.

Absolute velocity., The absolute velocity of the drops would be expected to

increase as either prossurc or flow rate inareased, becausc of the dependcence

of the velocity of the air current, and also, of thc rclative velocity of the
dropg of diamcters of 0,400 mm or more on pressurce and flow rate, The analyses
of variancc showed such dependence fto be significant for pressurec up %o

diametcer 0,333, and for flow rate for the first two diameters, 0.133, and 0,200mm

only., The mecan square colum in Table 3 shows that the bulk of the residua.l
variance was associa®ed with the relative drop velocity. This residual verience

increased with increasing diop diemeter and deecrcasing number of drops in samples,
resulting in a reduction in significance as drop diemeter increased, although a
dependence of absolute drop velocity on pressure mey have existed.
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Concluﬂlons. The n’a«urcment of drop velocities in 2 spray by the method
desc.mbed in this note has shown that, for the apperatus and sprays used, the
velocitics relative to the air current of drops up to 0.600 mm. diemeter were
substantially independent of the pressure at the jets and of the flow rate at
the sampling point, although an increase of velocity as pressure increesed from
10 to 85 Lb/in? would be expected. The velocities of drops up to 0,600 mm
diamster may be calculated from the equation

V = 402D + 31902 + 8tsD>

: _éplmowleﬁd_,gﬁrggnté. Thanks are dues to Miss.Go,y and Mrs. J. Freer, who assisted
in the cowiting and clascification of drops in the sprey samples.
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Appendix - . -

. .The deceleration of & falling drop

" The range of drop diemeters invegtigated is-covered by the intermediate
1aw for deceleration in still air (1) from which is obtained

18 5n0 6 0, V2.ﬁ °

S 800 v oy )° 5.
.. Mass x ncccleration = force due to gravity - fricticmal force end
“$hercfore | S R :
x D, (ps—pg) - ® D (ps=pg) . 185 = 02076 [ v2
5 a= 3 - g oj-B - -
’ ' o 8 (D_V pg)
Putting Pg~Pp= Pg and insérting sporopriate woluss for M P_ ana Pg e .

From thzs equatlon the decrease in velocity of a drop falling a given
. digtonce mey be found for different initial velocrt:.es, the assumption being
made - that no evaporation occurs, amd the drop size remains canstant. In Fig.2
curves 1, 2, 3 and 4 arc the reletions between drop diemeter and final velocity
.- for drops falling 145 cme in still air with-initial dowrmard velocities equal
to the: coleulated. dovnward velocities of spray from the impinging jot batteries
_ operating at 85, 30, 10 and 5 Lb/in? respectively, In Fig. 3 o family of
cur'vcs hag been plotted of the reduction in velocity, A v , in falling the meen
i dlstance, 1.5 cm., in the sampling apparatus, against the velocity after falling
thet distance, (the mcasurcd velocity V). In applying this correction to the
'measured velocities, it is thus assumod that the drops of a given diemeter are
unlfon:'mly d:.strlb\xted in space, :

" (4) - Perry'. Chemlcal Enginecrs' Hondbooke McGraw Hill Book Co., London.

. Symbols
&8 = ac ccleratlon, : 172 .
C = dreg coefficicnt, dimensionless - . L
" D ='.Drop diameter, . L "
" F''= frictional foree, Mré
g = accc_lera't:.on due to gravity, -2 )
. ¥, = irelative drop velocity, L1 -
¥V '= "mean relative drop velocity, L1
Vi = mean relative drop velocity we:.ghted. .
' for nurber of drops cap‘tured, ¥ o .
n = number of drops,
N = number of samples, .
N = wviscosity, M=1p-1
Py = density of air M3
p g = density of drop. ML=3
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TAdLE I

TR RELATIVE VELOCITY GF IROPS COIRMCIED HUN JICELIU DTG TP SAXLING APPARATUS

i DEOP DL - m
: .1 . o- 0 0. 40 0-46 0.53 - 600 . . . Eatreined
Pressure gi:: 0.133 0+200 267 333 : 7 533 Q 0-667 0-733 0+800 Air Voloaity
Lb/ine g e Velocity] No. of [Velocity Ho, offfelocityflb, cf¥elocity o, af|Velociiyilo. of Yelocly o, ofVelocifylio, afVelocity 1o, oifelocityfNo. offVelocityflNo, afVelocity|to. of /s
oin—] s Drops| cny/s | Droos| cn/s |Ixrops| em/s |Drops| c/s |Drops| c/s |Drops| ag/s | Dropd a/s |Iwops| om/s |Drops | cw/s |Dropg cy/s |Drops
5 04 ( 82 118 166 222 380 354 YA 633 366 656 647 52
{ 552 256 183 14,0 65 3L 36 11 14 6 5
0-6 =70 185 135 285 378 ’ 70
30, 50 39 17 17
0.8 82 189 147 254 329 38, 420 576 - 11261 551 1258 99
212 81 73 50 21 |- 16 12 15 2 2 1
1.2 4, 200 142 168 230 16 250 263 357 1,3 1200 157
603 227 172 7L 28 37 19 6 N 2 1
]
10 o4 | 143 155 177 235 26 12 813 628 1285 ' 75
291 125 66 L0 32 , J 8 8 7 3
Ol | ~23 68 115 173 23k 258 294 323 657 1291 | 67
857 215 152 105 62 23 15 10 7 8
06 -91 156 L6 389 L15 9l
546 116 67 . 28 12
Q-8 136 143 140 91 398 317 329 137 551 217 216 | 143
531 190 98 49 31 10 7 8 2 2 P
1.2 159 175 190 303 338 296 375 5390 1221 1219 1218 200
625 22); 191 93 32 21 11 12 6 1 1
: !
30 Q-4 98 131 178 250 348 179 820 700 772 603 699 139
' 3618 1359 &4 247 82 33 10 5 10 9 L
0-6 &2 93 138 233 42t L57 586 489 180 -
1943 889 617 263 90 3L 31 19
0.8 92 219 260 285 398 : 174
1480 143 20, ' 59 30
1.2 20 137 176 259 3.6 380 56 695 572 1097 1096 261
4070 982 488 277 104 58 29 5 6 1 1
85 0l 148 178 218 N 370 539 1178 1175 § 186
217 103 &0 39 26 k 2 L i
0-6 33 112 147 247 240 LA 31 | 20
2185 568 234 89 22 3 2 :
0.8 87 69 73 133 130 356 164 113 : 227
L625 2130 675 298 125 27 8 2 |
1.2 9 37 €9 13 24,0 159 328 650 117 " 301
Th09 2031 1111 335 161 - 56 2 5 1
|
1
N 97 97 97 97 95 62 71 50 35 17 9 |
Zn 50138 9992, 5091 2208 942 37i 2il 109 52 31 T
ﬁ
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Yhe Absolute and Relative Velocities of Drops in a Spray -
- (Velocities:corrected for deceleration in apparatus)

Mean of velocitics from three:samples

4 - ] f . N
Presgure Rate of_Fl10\fr --"A_bsolute Vélocity, (cm,/ s) Relative Velocity (cm/s)
(2b/in-2)t g. cm“'?m:.n‘ }.{ean Drop.-Diamster, (mm) - Mean drop diameter (mm)
i - NE] LT
0.133 {0,200 0,267 10,333 -0.4007 0,133 | 0,200] 0,267 0.333] 0,400
5 0.4 111 | 1917 295 | 398 | 609 591 139 | 243 | 346 | 557
0.6 20 | 311 | 287 .0 37| 487 -50| 241 | 217 | 277 | 417
0,8 175 278 252 39071 489 | 76| 179 153" | - 291 390
1,2 216 | 276 311 350 1 408 §° 594 .119 15 | 193 | 251
O.h - 162 | 181 | 260 | 3601 335 87| 106 | 185 | 285 | 260
10 - 0,6 17 | 218 372 | 538 | 560 77012 |7 278 1 Wbk | 466
0.8 279 268 268 | 281 | 565 136] 125 | 125 | 138.1 122
1,2 380 | 386 | 389 | 483 |.:585.1 180| 186 | 189 | 283 | 385
Ok 260 31 | "3’58 .'419'.";;66. v_‘1‘2~1 202 219 | 280 32?
30 0.6 236 316" 333 108 | 66k 564 ..136 | 153 228 L8h
0.8 271 | 395 | h47 . 49K {594 | 97| 221 | 273 | 320 |. 420
1,2 263 | 483 | 521 | 5571 843 || 2y 222 1 260 | 306 | 582
_ A 331 | 300 '.._4_05'-]'_"5'86__. 696 [ 5{ 11 | 219 | 400 { 510 -

85 0.6 303 | 388 | 435 {-5927| 517 [. 30| 145 | 162 | 319 | 24, -

0.8 340 330 316 | 498 -BL6 -ff 1131 103 | -189 27 319
. 1.2 1298 | Wh | w6 | 5_6_9_‘ | 693_ . =30¢113 | 163 | 268 392
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TABLE 3. w .- - e ) ., N ' ’
The effect of rate of flow and nozzle pressure on velocity of drops in z spray
(Velocity corcected for deceleration in apparatus)

AIALYSTS OF VARIANCE

Drop Source of 1 - Ab—sglﬁi':e Velocity : . Relative Velocity
| dinmeter variance Sum of |Degrees of | Mean Variance ' .Significance || Sum of ]Degrees of | Mean Variance | significance
: I squares | freedom square! ratio per cent sgquares | freedom |square| ratio per cent
Pressure 75263 3 25088 .1 4,8 I I B 1668 3 1556 | 0.4 >20
0,133 Rate of flowi 49646 3 16549 | 31.4 < 1 35103 3 11701 3,0 10
Residual I 7807 9 5267 : o ' 35319 9 392 ‘
Total 172316 15 i 75090 15 )
Pressure | 47338 | 3 15779 | 7.6 R | 16,61 3 5487 | 3.1 10
0,200 Rate cf flow! 37734 3 12578 6.1 i -1 ! 1589 3 '5301.0,3 J20
Residual 18625 9 2069 T 15T78L 9 1754 |
Total 1103697 15 o %383, 15
Pressire 58871 | 3 . | 1962n | 8,7 1 4262 3 w21 1 0.5 %20
0,267 Rate of flow| 19388 3 I &6 2,9 10 2282 3 7611 0.3 320
Residual 20458 9 i 2262 - o 26387 9 ‘2932
Total 98717 15 ' ' 32931 15 I R
T Pressure  |B0BI0 3 25570 | L7 TR 3997 EBE 097 0.2.. 520
0,333 Rate of flow| 13551 3 4527 10,8 S 220 7 16536 . 3. -1 5512.°9,8 220
Residwal 51291 9 5699 _ oo _:j{__'_,5_6{66_2“ 9 6518} |
Total .. 145482 -| . - 15 S 784,90 15 IR U
o400 Fressure {62139 3 20713 | 1.3 ~90 - 17035 3 5678 | 0.k 920
o Rate of fiow 25351. .. 3 8450 . 0,6 »20 1342 3 gt 0,1 220
Residual 138193 - 9 8355 . - e T T IR2055 ¢ 9 15828 o
Total 225689 15 ~ b e e 160832, 115 i
t _ i . - - - .- .. i i I P

’” . . L ',
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TABLE 4

The Means and Standord Deviations of Calculated T.cl:%ive’ Veldci’c ien s -

Hean Drop Diameter mn

0,133 | 0,200 | 0,267 0,333 | 0.400 {0,467 { 0,533 | 0,600 {0,667 . 0,753 | 0,800
Standard Deviation, cm/sec. . 7.1 51,1) 8.3 | 72,8 | 83,0 {127, | 300,31 2064 419,3 | 139.1] 3.6
Weighted Mean Velocity, ¥, an/sec. 49,2 101,77 137,3 208,8 ) 297.8 1’29_3.9 45,0 545,6 | 7O, 5 | 768.7] 787.1
Standard Deviation, cm/sec, 48,6 50,8] 635.0 | 61,6 91.8 | 114,01 165,53 | 217,4 | 319.9 378.7( 297
Stendard Error, cm/sec, 4,9 ‘5,:2 6l 6.3 9.4 12,6 16.5] 30,7 Sh.1 92,08 98,2
| 95 per cent confidence limits of mean am/sec,| 9.8] 10;3 ’.12.7 12,5 | 18,7 25.2 33,01 61,7 [109.8 ; 194-0 2271.0
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W.".thin' pressuré variation of weiéhted mean drop velocity Vi

.7, Note Ne, 502/587

‘ .
:Estimated Standard errors and copfldcnce limits for drops
z - . greater than O, L,BO mm dia
: ) !
- — —
- 1 Mean ‘Drop Diemeter, mm =
Standard error of*
hn.th:m pressure variation S
gcm/sec) 25 | 39.:1.61.1 9% | 159 ) 171
ange of 95 per cent - i , Cd
onfldence L:.mits (cm/sec) 106 | 166 )26k .71 412 | 85k | 1466
‘Maximum ﬁhcpec‘t:ed Range of" o »
elocity(cm/seo. ) 3101520 ;1735 | 310 | 390 | 445
(Cuxves 1-end 4, Fig, 6.) . S
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FIG 1 THE RELATIVE VZLOCITY OF DROPS3 IN IMPINGING JET Sp24avYs,
MEASURED [45¢, BELOW THE JET RATTERIES.
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FIG. 2. VELOCITY OF DROPS AFTER FALLING 145cr  IN STILL AIR
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FIG3 THE LOSS IN VELOCITY OF DROPS IN SAMPLING APPARATUS (7l ")





