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a* Th. laws of rehistaon.c

7or the omiemnt of a pe oiole of dust under the influeno, Of any

arbitrary powow or for the resiet.nos of a particle held fact #Zing

a given speed, the proper equations may be applied, 7or the resistanoe

1W (kg.) of & bodys, teing the current with its sAifase 7 (M 2) we haTS

the equation:

W -qr, (1)

The preosai of the dust is in this equation q (k•L•S) and represonts

a function of the sped of the ourrent v (/a) and. of the specifia

grivity I(gaaa (kg/a$) of the air oarrior vith en aseeolation af

&- 9.W6 150

28

no ou ober of resistenee a which has nW dimenson a n depo6ts uponA

the spoee, the viscosity of the air (GOaszhigkeit) ad the diuonsion of

the dust partials 0 has always the sas value for siilar ourentso A

aftilarity of omrvents Is present If the Reynoltos figuo R has the sOeo

value, 7Fo this reason, a Is properly appV.iod, depending upon I aocording

to the equation R a - , n th equation 6 (a) signifies az (5)

oha•aterisal• meafurmnent of the body of resiat4oe tfor emapl•,

dimeter or length mnd T (US/s) the kinetli visoosity Dr air.

The fi•re, a of resistance is sufiolently known ft a lUrge umber

of forms of bodies and tor -a Wis rea of D. thus for oex ole, for

bullets by ten teas mde by Allen, ohuloesoe ULebsteor sit by the "alnes



IR 0"IngO Th" Ifalso 4. xxuber of values availabl, for

4lwoulaw flat 41ieu, Samaly those Of sohaIde2sl WM o the Rapezlzeata3

Zmatltate of astsiaea,. Tip values )momn for other towns Of %"*ae,,

hImvWO, Usin ia mu stits, %mc Its fall of the wiafemtlter u t

aom ma t od usts

omtraz' to fther appillaxtions, wherey It is verr "sage v"lueg

Cc 12 a"e 00oa44eileelfr the xovement of dust ukiok a"e smalle tem

2.0 and frequently soaidemaby miler en aw#ount at the $IS* af the

dual pawtieleu. A relatively equal relation my to aemumm tarn this

realm witheat a geat aersor thus, the value tar bullet$s eoreupoasa

to * L 0

This tovmlA Is hma In the tehoiqueof Lst felIs a &MfeeAt

Maxima than the Stokes' law, by vUblo the velosity at pavitatiem. Is,

Later as exteaslen has beet Indleatel by *"eeal SMeasl

e--405 (5)

atekes Uwev however, is the bass of the followlg ealegulalose as

TeatIsal. Invaston Iii~o an eguidistant orea of gmt t% look

fit flirst as area it euzrent with equinistalt and straight ""soea 3ines

USA With the velocity ofire smeaeoowh to figs 2,m 'At the startlifg poin
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Of 'the "Ordinates A dumS grlmulv of spherieeJ. shape and a disamter

atf 4 Is shot into this area at the veiLoalti Of To sad at the time of

S0. By the veloolty v* a deflectioa and acoloelntionato the ftst

partial* takes plaoe La the diT0*tloa of the positive yeaxis; whil

the reasistane at Use air retards 'the uovsaent I1 the dixeltton of xe

Under these two laftuenees,, there is a Gocatluuously siohed oowls for

the dust Particle. %U~ movements in the frsectjlo of the tV6 owes

* My be ecasidere4tfirst lnaividually and than overlapping one another0

7Torl 1. u-o dy* aof x as twarl. -A4v aV at maybe &patoisCS

Is W thsforaula, a stands for the mass of the fst" particle and V for

the air resistanoec

Fran equatlns. (1)$ (3). (5) and (4) we Obtals V ( a C)

whereby a 0S1r7T2 (6

in lb&IW tfomla 2' (a) Is-the radius of the b&Ual m,(kg s/ma)

Use viscosity of the air or dust carrisr. After one integration0

the eMU03ASat Of velocitY iA the directionk of X arc obaWAe

a

Aceordlag~y, a decrease In the velocity ftea tUs origimel vulue,

vo towards so"0 takes plaoe.

In order to ascertain the sourse In the 4b1ctiea orf mas a

tumation of the *ime under tUe pr'svalling conditions of Ialmtation. another

Sepalnis reu6ed

of X (TO TO(104),



Ths value for the limit af x may be calculated from this and whioh

At the Initial speca To at the V0241o41 InMalom9 the nst

partilel proceeds Isa the direction of z for the most about this distance&

because the energy of Invasion Is oxbausted by the air resistance, The

Ualu@ ot f x enter$ the osloulations later and my be designatod an tbe

ezteat C-t 4eselcration to the sipifleatioa of wtdaiebwe Shall "turn to

weport lowe, 1A deftail

similar eoauIdswatios war be mplcygd also top the direetion of y

The duet partisle entering at the scro point of the mystea af ooordimmtes

Is Mxosed at omm. to the velooity of the air w* b7 which It Is acsoelerated

vp to the smem velwe. Also In Wei case, the formula as In equation (6)

usy be empl~yed, uherebys the relative volodity between. particle, and. air

to wzmolusive. a a(WO. vy) (12)

Us differential equatiwsu for the movement reads therefore I

Mwe Integration shown the Velocity Ty Is the direction Ot the

This eua*i s UaS% af~tas h.YeeiOS $obte paztise,~

acOel4Tat1O3LrtkS5 place in the direetIon of y *which aoseleratiofl lasts

until T 'A V. Theoretically the wtill take place afer a coasiderably

long timmipraetiecllY, hoevel, In a relatively ohms tim.o



Another integrftion produosu the values of y 4•ipsMiLg -upo the

time ta I we J t

With the aforesaid equat•duns the position and the velocity of

ti•dust partieal =y be asoortalne4 for each tin. period. The absolute

spoee is btultd by e eo geast'ie addition of the twi eoMpoUetu04f

Ane the L•oMUSUo• ot the exteSt of dewlesti"o (D21e0m1 )s the

ooreinates, exn r Gos*
X/

in teonhioal p•oblem of the savemnt of diUS in 4M -ga-,o,=entsoS

-its~af asLOI UMOindiotea in flu 2" use oramlae therlefore eel

G.neralization of the -fundamental S.ustioKS. fte area oa the e sment

with the "pee* of wo is a8• d to be aainS equIhistat as&d IstftI&

fig. 3. Tke lo•line of the lines of the eueaz t to the axief orrspoads

to the angle d4; whereas. the dust Paitiele InvadeS St &S Mane atAo

inoline with veloeity vo at the starting point oa the coordismteso After '

a -few ealoulatiOUst the equations or tko-movement for Us

relct MWd WieetiomAnp do ass tIS 1t ae as follws:



Tfi Ova, @3cas- * )*, o *To so., (19)

S -o0  .. (1 -•"tO) SI. .0 TO 1 4 (20)

$~~~ s7*.u~t (i J*.hL v * 0 t)21

-o ,Oall a9-] . .in C(2

the absolute fival Velocity to In ibis "sa

Ti + (23)

fusthemsao,e the imallos of the course of the dust particle towards

the 5axis Is tg4m Ž 24

The aforesaid eqiatioamspeonl a qQ Coaloulation oc the

ooursos of dust vaitlelos l1• glvOx a ý7 ouvonts "Ido the pgloa tlos

oa suaoiento y emu w -mt-- sspaces far uwhk the oulonat %v to be

"ooioeoG& unamlteroable "m paralol.

Coetsin piamwptioul have to be made I fthoeo •OloulatklOan with

"geird? to Us, dust pautlofo Its diaemtoeg its apoitfio pI•aylt; a a&s2

to ihe veloOity oa the air ou2mrt and its vY5eostty. OE These

faotors of lnumemoe aure sontal.sA however PawtL13 In the.

of decoloratioa* so that he slattsr am a obaasotetlstl valu 4o-tittting

lito futher oouoationto

The extent of_4ooolotifol (POMMeS). noe onor"Ptimvorma&oU,

isJ given lra4by Use quation U,. it Use mass ofP the ball' 104 Use Ind ex

of the logal•tba a cof 8tokeso Imare 8oPlaced aooot1AS $0 o0qtlz of
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It follows that with the speolfic weisht of the 8ams vt (kagMs)

U a 2 yet.

The fee•lOt A sa aeoordlag. to eqmt4o& 210 the speoelt o exte.n

of deoeleration z'oo with efoerence to the velocity v - 1 a/so

Assuing an. air tempeTratwe of 20 0. a0,d a peaifio Weight Of

1000 ka./P to:' the dust bUll the spotieio extent or deceleration

°o it rtpresented in fri, depending upon the aimeter af the ball,

The vrlo•ty of falling under the Innvooe of the tome at gavity

ina spac free rom all ourrent my be put as a eharaoteristic value

for the dust pertiole on Its MW to the extent or deceleration or to

the speolfie extent or deceleration in proportiono aeording to

Stokes' law, the velocity of d•asend (falling) vat

The extent of deceleration oonsequently Is s oo T o (27)

Zn oonneotion with this, it "Iou•d be noted that the velocity or

falling should be, referred of eou•se to those values, of uhioh It Is

'.ho questjon in a "aiseA problea; in other vwrds, to a definite visoosity

of the air, eto. '!t experlu•nUl vwluoes -th regrd to the velocity of

falling vad values of oeloulation do not agece a rc.eloulation

according to equation 25 has to be ml..

por a demonstration or the fratlae &e*an* for the veutloal

invasion the e m tall velocities •sd soordlutes of the 100a117 Ot M.

sphe10 ral gae of dust of 50 p datistar we ealeUlaOtd fOr the values

given depening uon the Sime an& a" indicated in fig. 5s It to seen
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that rz decreases Tery rapdl•y towards the 0 value. hereas, thoe

a cacheo the value Woo The eidsting values or x and y are inoluded

l. is diagra; the progression In the direction of x centrifuges

to the value of liMitation :%o .- 7? gas

In ceder to show the lafluono. of the diameter of thu duet ball

upon the *oure$ of the dust$ the respective coures of the dust are

indisated in G. 6 der the sawm onditions$ but for the diameter*

of 4.050 and 60 it of the dust balls. The starting ownto take place

nora rapidly In particles of wallor diaetorsO Ths diegran also

shows distinotly tas values of as eztent of deceleration and the

appleoh of the dust couess to the lattero

Oonoe3tive determination of the relative deee of dust elli rtionu

nhe diag"aM 1A -ig. I shows the air currents on the wlndnrd side ftr
a cylinder of a d - dlameter, t%•thersorep the duet our"ent for a given

duet particlo of ball. hape and an assumed spec, gravityt *too It Is

"oeen that only a pert of 1We arriving dust particles are hitting the

ciindere vhuboas, the other take tVoeir oours on the Wa•es of the

cylinder, The eoor. of the vartliles, vhich hit tbe goyUader Aust

tangentlalnw are Ueelpated as border sourses. The distaneo of these

border oosue t from ono another at a sufioint 6Lstamo fVo the

cylinder, Where the ae still arallel to one another, and divided by

the diaetor of the ylindero, shohs the relative degree Of dust eliMination

noe depe•ndso of o upon the -varous oIfuencing feetots UM be

invoetsito4e somewt m*o in detail In the subseuelnt chapter.



Consideration or e*aaoev. The extent of doooleration contains

61readY A allndtpendent obangjoo, exoept the exteasion of the protilo

to be investigated.l ~toi obvious1 therefore, to determin, the Index

of a logml~aih withot diMMAuIPS In Rush a may that the ohazaoteriatic

size or an arbitrary profile is plAced In propOrtion, to It# as for

emwl., tUs dlaseter ot an unusually long qjelnder* the width of a

plate, the size of the opening In a catching apparatuzs,, eto.

Aacordtagl~ys we have for the formla: MO (29)

By a siMle deliboertion. It may be ascertained that for a given

profile the dagree of dust elinmlition depends only upon this Index*

'rcm exiple, f or two unusully long oylinderu of the disauter d, and

42 wicdh are present In areas of curents of the velocity of w4,l and

W.2 the deflection of the ftst partioles be determined with the messes

ml aixd mg perpend4iuuar to the'direction of the current. 7br the first

cylinder we bave:

ZO002.9 v

Acooraingly we have for the second cyllsder the aew formula but with

the indices tUm, A similarity may be expectoed if the foU~lloig conditions

are fulf~id

Besides %%hg limes of the eurrentk have to have a 311111.? ourse

for both oy~lnders, muhio is correctl an the windward side Mor the

potential awreat.
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AftOw further OailuAftion we &-thd tgaaSthe galy condition for'

the sla1iltrity Of the *crnses of the Gust p"41i0les the relations for'

X0 . hav to Ue OqvAl& In other words, the Index or the logarthm

dotermined soordiag to She eomtea (29) most 'be She owes

Iftb USIndepeudenge of the ourrents fton the VelcOItY is 20 More

ISM6eatdo as foP eX030le, wASS the eOUeTs 300 She *lee side have -to

U b taken Into oemisamtIon thou there Is a ilaiting taoftr moement,

which requIres *hat the 20e201da figure, as referred to fte profile,

e Ua s th fsmamaea

Wel wad)

* ~The Imax 0f the loarifthm 4 Is aoonneted also with the veLooity

of fullags exacty as t1he ext out of 4essleraticas, in Its* most general

form It may be, written as follows I "amy (53)

After tUs foregoing refleftions It sufficea@ i find out the dependence

of the relative detee of dust extluiati'Sa as per fammula, (26) rfro the

*Index otf te loparitha amearifre to tomawml (53) ft.- the deposition of

lust an fthelzM ~~arsife.

as Zsavstimation on the 0.0osition of.A 0u o tbree -for"s of bodiesp

1. selection orftowns.

The curvature Is oppositios to the diretosti of $the surrnt has

beer, the principal point of View 1i our preseant investigation. The

follomring three frams of bodies hae" beest Investigated indIviduallyq

amelyt a esirculir cylinde of W00 s* diameter, a transversally placed

plate of even thicknoes (fig., 6) sal a eatebuappanats (fig. 9)0

The pieftues of the eurrenil as per figs 2.0 to 19 bave bee. taken of

these foams with the apparatus (fig0 1).
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8. Performnnoe of oaleulations,,

The plaotres of tbe currents a"e used first tor the dotermdnatlon

of lines of the saw. velocity and of the saeo Incline of the ourrents.

(Iles, Is $0 153)0 Zn order to obtain a satisfactory accuracy It is

for the Indvddual oalulautlon Of 'the courses Of the dust. It has

been found to be aome sutable to equalize bhe tse indem•svs. because

the nressio•o In parenthesis in ahe oquations of aotion hTo 'then

the #ame vaun. Arbitrary courso ee calculated the first for eaoh

form of bo4y* In order to obtain from them the inclusion of the * ourss

of limitatio- are represented in this way in the fora Of pOins f:for

different logart'u.

40 Extension or the roesuts to currents of three dinenhians.

The course of the area of the OcUTnt for the ;otential eur•Ut is

sufficietely well known in connection with the ball formation, tbus,

the relajtie dgree of the elimination of dust my be determined in

the sane way in dopenconoe on the lnadx of the logarithm as shown in

:fig. 12, The e1irront S1;•itho Oalasion cC theooo se • ho at te ft

has beon eszrl*e out is a lain which coinided with the principal

direction of the current. In this connection the relativo ass-e oat

the elimlmion of dust results in * a t (.

The degrees of the eliWintOion of dust area of *Ous*, le" than in

ooznecuou with the .ylindero If it is assimed that In the area of tho

cumrent of a disk in welatl to +tMt of en eq=.ly thick plate (fig0 20)

the sam msidlarty exists as betwen the evAs of the curren of a bal -



and of a 071134e9 (fig. 1i) a olosor indioation as to the relative

degree of dust-ellunation In shown in oonneotiou with a dlso and a

catohing oylizaer. (fig. 21), Ia this eonnestion the oatohing

cylnlder Is to toe 1amLgsie in such a vwq that the tmsamrslal oft

aaoorlng to fig* 9 has toam the body, revolving around an a Li

In the dioeotion of $hs oub et..

.o- • -
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