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BOOK I
Fundementals and Limitations of Cyclone Dusting, by P, Rosin, Z, Ramnler and
- ¥, Intzlmana, Iresden
Thoveetie fundausplals, Degree of dust deposit and grain dimension curve,
Ideal cyclione dusting procedurs, Hependence of ihe caleulaisd depres ol deposit
on entering veleclty, vis uan;ty of the @arrgznv gas, dust Lineness snd volu-

metrie ws&ght cyclena &gnatruutxan measuronsnt and dus t relation nuaber in

the cyclone; disturbancs effect, Grain composition of the separated and

i

egeaped dust, CUyclons copnection in series or in parsllel, Degres of quality,
- AN

\.

- The @y@i@ﬁ@9 %he most impertant representative of the sentrifuzal foree
separators, is widely distributad throughout the varicus branches of industry,
Constructlvs simplieibty, inexpensive, limited use of space, Limited sittendancs
and upkesp requirements, high eperatlve selsty represent it profiifably, The
syolong sherefors also plays & greabt part in the filsld of scal dusit, in the
stack=-aod interior dusiing of brown-coglotricketbte facteries, in gir separator-

and dust removing inztallations of bliuminous ceal projects, in drying and
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b resshed e pew flald of spplication in smoke gas

dust removal, BSuvprisingly, ths kuowledgs of this mothed of slimingtion bardly

corrgspends to %s veat fleld of applicsiion, despite the fast that a few

e
formulations of g syclons theory huve already besn published, Thereforr, : Sy
until reseatly, 1t wse impossibls %o dsbermine whether the often unsstisfactory grrs—

syelons degres of dspesii is controlled by netuwd lave or whether it is capsble

of improvement, for ewample by more cereful snalysis of the lsws of aapro-

dynanies, The development of thermodynamie mechanisns was grestly inersased
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by the fact ihst the thermodynomic industry suscecded in establishing ideal

" wmeothods, which outlined the naturally imposed boundaries of the technical

. ;sm@@séi #ith the help of which 1t became possible be establish the relation-
ship betwean fact and pogsible fact, by using daitm on thermic, thermodynamic’
radss of outpub, Similar gbstraects asre still completely laslkinp in the field

of dust remyval metheds, 4 first sbttswpd is made here to datermine the limits

M M s8ize secordlog "7-:@ the types and lwportanse of thalr influenss,
Nearly twe veers sgo, the stato ssel commission accorded ug such o project of
svelone theory ressarsh, which wgs Yo slarify the relstion Letwsen cyelone
pover sonsumpbion eod 's‘i@g@ﬁit, rate and Vwmtzimﬁ% gnd industrial a.snﬁi’é,,ians}
Preguypositiony 7

The f@m@éﬁi@m of & cyoclons “‘@h@@w ap=to-date are mainly confinsd %o

%lﬁﬂ“ﬁwi% the sepereticon speed of a single cyslons waell p&ﬁ“ﬁi@l@ez We must

ﬁ@@f@m £ing %ﬁ@ tridge Teading e the eslsuleblcn of the rats of dush

%5@%@ i} P, Rosin sxpsnded oz the data if@m theorebie resesrsh in the lesture
ﬁﬂammfﬁari% of Syclone Dusd iemowval® dwiag the mesbing on lighit ashes
quegﬁw% orgunized by the &ﬁ& dust section of the slabe conl coue
alEsion @Wﬁé@?g@% in Berlis, These bests and thelr in-

51@@9@@@ on the dust chawber were further treatsd by E. RHenulsr on

18 Hay 1931 in Gebilogon, in kis work “Asrcdynsmic Problems in the
Dust Remowel Techmigue®., Ths resssvsh on the ssnirifugal fores
sepurator theory with the research deta on gyclens power consumpiilon
and deposit rate will sppear in ﬁ@taii is book form, Yo thank Dy,

: Ing,. Kaysor, Dresden for suggestion :

Hots 2} Porderreuther, Wirkungsweise von .atmnsiam@m upd Staubabscheidern,
Aveh, Wermewirisoh, 83, 10 (2928) 3.323; - ¥, Seillan, Uber Fiieh-
kraftabacheidar, Ch law* eb L.é B34, 10 {*32% §,233; - Fr, Proskat,
Glssers Ann, B4, 106 (1929) 8.73 u.f., 54, 107 (1930} 5,38 w2,

of cyelone dust rewmoving rates as coptrolled by n.a’sm &l laws, and to recognize

[
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ctal curve of the wnterisl oo bad ena

e

ropoved of e idewd process, o the

g

also in 1is gnelytic equatlon, This Ideal process is charscterized by the

follewing bypotbeses: The Stokes Law iz valid for the previcus grain veolume,

L 5
L5 parh

sra aonsidered spheres, The dust in ths snlfering cross ssetion
is squally dlstributed throughouat the entirs cross sesilon both in density amd
fineness, The particlss do not influcnce one amvither im their movenents,

T Re-whirling of the partivios miready deposibed on the ¢yvivas wall dosg net
take plase. Dueing the sntire possible separaticn path the gas ray is kept

at the widlh apd helght established through the right sngles entry cross seciion,
Botation £roe £low sobs wilbin the sepearation path, A simple assumptien will be
established for course of the velosity profile over the xidib of the entrance

Sroas sggéi@ngz Thie veleociby proflle iz alwayz the zame fox ths height of

the sublrence oross sestion, It is maintelined for the enbirs possibdle sepavetion
path, The carvylng forcss may be dgsered. Let all flustustlons of thess idzal

dus o prastisal situvations
resuide/be sailed Aisturbencs Ffunstions,

__ Zhs designation will bs es follows:

% 7The grelin size = graln dlameter inwm

v The in blowing veloelty 1o /s

T The zetusl greaber distance of a‘pagtialﬁ from the oyelone axiz inn
b The syelone oross monsursesnt In ®

g8 5 D =3 The sclusl particle distance from ithe cyelons wall i n

Note 3} Ths velocity profile af the ideal process should be defined a3 a two
way parabolle surfoge sstablished over the basic crogs section, so ax
to remain in formsl agreement with the laws of asrodynamics, For,
despite the fach that ths saleulations becams very complicabed; it
wan spaumed that the vsloelty wes coohgtand on the entire cross sesticn
and sgual %o the zsan In YWlowlsg wsloedity, without grestly schanging
tho dalta,
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~ i Tha salients eross wesblou widib inmw
b 7The suirence cross section helghit in
7 Dust volums weight in Eg/m-}‘
& @&%“& sontanta, dust f_gijggﬁﬁit.g in o of gus, in 4p .3
nd ]
n The gas viscosity in Xga/m®
] Cﬁ*@niatian of the dust particle in the oyclone
f)lﬁ——/f—r?zrfi’{—%} - Zhs $otel Gtst sedimen’ given up by the T‘syéli}nfé’aﬁ"é*"’*"’*k"x:*"ilf
sovaring strainer in §
B sep(x) The uame for the dust deposited in the syclone in &

R @s@s{xﬁﬁ The seme for dust shlch escaped from the oyclons in %

Calenlrtion of the ratle of dust elim*natien
From the formulsbion, that umier einilar weighd circumstances the flow '

reslistanse forces in the cerrying gas and ithe vertlsle sacaps fores sre egual

Yo one sacther, eof assuming that, the veleslly ower the entirs cross cectlon

ef the gireuiating Blast may be seb constant snd sguel te the ln-blowing

velasity, for the ssparabion wslosily, with whieh o zegument of the gas stream

wiil be logt in a verilesl divegtion Yo the latbter, giving the relstien

el vt 2y T (1,

g 18 ng
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Tha syclone theories formulaited up-to-date have not susceeded in calenlating
separation veloelsy and ite greaphic representation, Ve woere able to esteblish

vho relationshis between seperation veloeliy and rate of deposit by using the

e
3

granulatien cherseteristic (graph) of the dust 4o the deposiied, a5 it lakes

wlace throush sereans and wind £ilters, We heve studisd the characteristics

of this greph for years and have, in mogt cuses, been eble to drew its anslytdis
relationship,
By separstiag 3he varisbles snd by inbsgration, and with care to replace

% e Owith r = D/2 =~ g, fvou Bg. (1), we have:

. E@Qﬁﬁiﬁvgté%ﬁsafga
9 =g gﬁ }

solving for %, we oblaln the grein dimsnsion of the smellest psriicls whieh still

travels btowsrds the wall from distanss s, as

[V P S

e Mot ok

Kovhek

Tin = 34 /287 Jafy . 24
Ihese considaraiions epply o single pariloles of g glven gﬁain,éimansian,

fetually the mabterial 4o be depesited wsually consists of sn uninteprupied

bond, in which all grain gizes ave represented srranged according to & law

(=3
by
¥

Alstribution from a lowest to a highest walue, This relstlonship ls

illustrated by the esurve, whieh glves the relatisnship hetwesn the total

deposit R and the filter nesh width {grain dimension)g

@ R = f£{x)




S50 a8 to pasg from the laws controlling the single partiasle to those ol the
gotal dust, lebt uz consider a differential gas volume of size b ds dl &l
distanss s from the cyclone wall zt the woment of penetration inte the cyclons,
Fig, 1 {41 signifies the verbtical depth to the inage level), The contained
-dueht volune 18

dg = 1 ds 2l §,

411 grains greater then the valus x,3, caloulsted in B¢, {(2)

' {3t in)
@ h ds a1 gm’ﬁ“’ﬂ

The rate of depogll for the wolume element’ comsidered; or for the infinitely

thin lager b du 8t distencs s from the eyelone wall is ealcilated as

Ky » 100 _fﬁ_@_, 2 fﬂ%ﬁg in % {3),
dg

The totel rate of degosit iz arpived at from this partial rete of deposit

' through lotegration of the totel width of the eatranse ecross sestions

& ﬁ*% g}&g ds o % ;%f(xmin} de VAR

- 4 '
Fig, 1 , v )

e e o Cross seotion of the eyelone entrance

1 Holght of the enirance eross sme¢tion

i @idth ef the entrance cross section

8 Pavticls digtance from the cyclone wall

ey

Sl

e m ¢ et
e rr——

L e et e

e
e e e S O A




s

S M

Fig, 2

. Graphie regrescntation of the reve of
pecticle Qeposit,

D = 3m; v e 200/8; ¥ & 1200 ko/uds

. 8= 1,89,10° kg s/n; u = 1

Hi

Example: Wanted rats of particls 5,@?&52& x*s}r 8z 0,1 ’

= From 8 = @ﬁl in dlagrem I draw & hordsontal (line #) 4o the GUrve, a
: perpendiculer. line frow here (1ins bl to the grain sim greph in dingran I1
and then horizentally towards disgranm iI1 {line o) to the point of crossing
with the perpendicular (line d) from s = 0,1, The ordinates of this poing

gi% of crosaing give %he desired rats or particle deposit,

astually exisbe graphisally, wihereby the grain rangs under the ¥e, 100 filter

The presupesliiien f@ﬁ? evaluation of these relations is that the surve

1 mash width {60 u) is to be divided indo st lesst three, or better four fractions

,777,7%214;%——%%%%&?&%@??433&*@ — The curve of the amaliest, =0ill o .

9

be depesited grain sise yig Wvalified by value s iz entered in square 1 of 7
Pig, 2 2, from whick one may caleunlste %pe, atcording to g, égﬁ for the relations
:' on hand; the entire surve of ths dust e 3e deposited is sntered in square II,
o using bhe ordinate axis of the *pip-owrvs as & basls, The slae of s is apein
i« entered on & frae axls in squere IXI, The twe s-axes are uow dividsd inte

respsctively approprinte seeblons, o. dinates are consbructed, these bizest

i %
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the Folp~owrve Lo sgaee I, idnw a, TTOm rere foellows the 3 oxis to the cwrva

lineg b, and from here on llne ¢ to the blaection of the correcionilir

~

11T through repstition of thiz consuruetion, Th

& iz finally obtsined by awlacs weasuring

thae araa

Ty the sutrascce orons gotilon 4, The rave of deposit for the given exemple

__ of & thinlaver o6 16 wall amounts to EDE}?;;J:&X‘@PS 1o 90,65 for sveh a layer
2 om frox the wall; et 20 om distancs it drops %o 73,3 and at 50 om distance
to 6,2%; the total doposit amounts o 73,7,

The ewrves of both growd and nebural dushs, sush as light ashes, nay

be expressad by the expossnt-function:
| B-100 0™ ing
where b and » ere constents, In this case, the relation for the rete of dust

EW’@A isz

'&_;) m
, a ek %@ “nin g
- i
e rFe b 2 g’;é;; iP5 \Zf o/2
) .5. & v 5/ as (52

Here toe, the integratvion follows graphically,

‘Dimensions influencing the rate of dusi removal

The dimensions ohtained in Egq, (5} influencing the raie of dust removal ma,

be ineluGed in such as that of the carrier gus {(in blowing velosity v, viscosity n),

m—————

o




that of the naterial on hand (Finsness, given in b and n, specilic wei iy ¥}

and that of constructicon (cycleone D cross reasurencnd, enlrancd cicos ouvcbol s
wideh 1, eirnulation velue U)” The influential dizenszions nod inciuies in

iq. {5), such ss dust contents , are to be unitw

ke

L el [ R U S Jed 31 dn mvidans  th -
of disturbance, Irom the ConsLrucving 0 «g, 14 4l 5 eviCent, thai in

@

dinensions conditiening the rate of dust resoval build ur 2 gorp’ex;y we witl
énlﬁrbaréﬁiérf5ii§sﬁié Sﬁaii éart of our éaiculétéen and recrivch dnin,
In=blowing velocity

The rate of dust removal according %o Fip. 3 for 20% cosl dust derogit
on filter Nr. 70 is ¥ for § m/s in-blowing veloeity; 66.5% for 15 m/s;
73 5% for 25 w/s; 76,5% for 40 n/u, The rapidly mounting curve Flattens out
in properticn to the in-blowing veleecity. Therefore, litile can bs won above
25 m/s even in theory, especislly when one considers the mounting pressure

requirenent {(pressure loss), Bubt ihe rise of in-blowing velosity ineresses

the danger of & stirring wp of the Juat deposiited dust more than proporitlonslly;

80 that gocvuelly the curve levels off much more rapldly then indieatsd In the

ARRET

theory, see Fig, 4, whith was deternined on & 400 mm oross section cyclone
medel, It wight ewes gecur that ths curve siaks as & resuld of this dig~
twrbance, The values of suspended ssh {(in air) of idecticsl fineness are
from & to 8% higher becauge of the grester specifie welght caused by the
contents of combustible material,
Viscosit;

The influence of gmoke gas viscogity is limited within the temperaturs
interval of 150 to 350% considersd for susperted ash deposit, The rate of

ien
dust rewsval in this cass drops from 77.5 te 755, with 20 n/a iv-blowing

okiidit

g
g

e e A




velocity, suspended ash of y 5 2200 kg/ms and other conditions equal wo those

given ahove, Eseh boller chsnges with the boller load as well as with in-
blowing veloslty and temperature of the heat gases durlng suspended ash
daposits through s single oyclone, The rate of dust rewoval should rise when

H

sflecated by the flrat and fall with the second, wmben the load ig inereased

veloelty is grester than that of the rising lempersturs; chisfly besause the
enbering velosity rises mush more than groporbtionately ewing to tWo reasons,
g&z&@aﬁz@f 3oal censumption epd highsy @%hgu@%mgas tempersture, Furithermore
the suspended ash partigles will become lergsr wiih a beiler load inoresss;

the @yﬁ19n® rate of dust removel tb@f@fO?@ clges with groving boiler load,

Pinencss
The sineness influx is easily seen in Fig, 3, ip which the daposlt on
— filter Nr. 70 wae chossn se rarematary the relatipunshlp eppsars xove olaarly

im Fig, § fev @mpma coesideriog & oirculd and 15 n/s in-blowing welocity

k]

& 66,99 yi@im i8 ebbainsble with 20% de: filter Np, 70, 76.5) with 455 ¥

TT05 the servesponding bowndry veluss for 25 w/s srve 73.5 and BOF; Linally fer

40 m/e they ere TB.S sud 83.5% {all for Lwows ccal dugs), The finensss inflw

therefore drops with growing ian-blowlng velosity,

e : : Yig. 3

Total rate of dust reweval for z gyslons of
3 m'iﬁ diam, depsading ou the in-blowing
veloeity and the dust finezess for an enirance
eross section breadth of 0.5 m and & {207}

sarrying g@g sireult within the eyeloneg,

and @il obher sonditions remein sgual, The influy cf the growlng entering -

sl

Kt e b

o
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Fig., 4
Total rate of dust removal for s 400 mm

cyclone depending on in-blowing velocity.

Fig., 5

Rate of deposit depending on finencss in-
lowing velocity from 1 to 4 carrying gas

circuits within the cyclone,

D=3mis0.,5mys 1200 kg/°; t = 20°

Fig, 6
Rate of deposit depending on specific weiszht
(weight by volunme) D = 2 m; 1 = 0.5 m; U = 1;

v =20 m/s; t = 20°

11
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Fig, 7
Rate of denosit for a 3 m in diam, cyclone
depending on the entrance cross section width

and the in-blowing velocity,

Fig, 8 and 9
Influence of the cyclone cross measurement,
v=20mn/s; U=1; t = 200; 27% deposit on
filter Nr, 70
_ Fig, 8
Entrance cross section width is constant,
Fig, 9
Relation of the entrance cross section i
to the constant cyclone cross measurenment,
The influx of greater fineness cah again be theoreticilly levelled off
by increasing the in-blowing velocity, But it soon finds its practical limit,
as the danger of disturbing thq deposited dust rises from two causes: growing
in~-blowing velocity and additionalbfineness.
Volume weight
If the rate of brown coal dust deposit attains 73,5%, suspended ash under
similer ¢onditions as shown ig Fig, 6 especially of equal fineness, reaches &0,
cement 82,5, barite 85.5% and iron filings 88 ,5%; the curve therefore keeps
getting flattier in proportion to growing volume weight y, The cyclone will
doposit this circuit of %ow combustible contents suspended particles more

exsily chan one of hign suspended coke contents, Selective depcsition acts
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- ongtant; the rate of GuUSY deposil sould bs subjest to very slight shange
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::; sgminst thie fast, as ths suspended seke portivies are usually found in

somrser fractions, PFurthermors suspended ¢inders often form lizhi, hollew
spheres, diffleult to Qapoald,
Hidth of the entrance croas sectlon,

The smaller the e¢ntrance ¢ross seciion of a ~iven eyelone, thke smaller .

given in 3 m eyelons cross messurement and 25 m/s In-blowing veloeity, is 88%

when the enbrance cross sestion is 0.1 m wide, and drops to 69,5% for 2 1 n
-3

5

entranss ovoss sscilon width, Unforbunately the possible use of a narrow

entrance is limited in practiecs, Fopr the cyslone Ined pozsibility drops with
deoresaing cross sectlon widith 1F %hsvheigh% of the aross section iz nob pro-
portlongtsly enlarged, However this limitetion of the fleow soon reamches gone

structive limits,

Cyslove dlsmetsy . , : : -

If the absclube width of the snitrance cross sectlon wers to Be kept

during inoreasing oyeloms dismeder, Flg, 8, Suech an snlarpement law is
impessible, as it would ruls oub a possgible rise in gyslons load inersase;
thig hovever iz the resser for dlsmeter enlargement,

if the relation helwsen gunirance cross secticn widih and the diameiexr
iz kept constant - a magnification rule followed by = greet nuwdber of firmz -
the rate of dust reuwovel drops sharply wilh growing cysione dlamster, Fig, 9,
‘ however, as gtated above, this influx depepds mainly on the growih of the

shaelute width of the enitrasnce cress sesblon,

will be the sscape paths 4o bs messured, and the higher will be the rate of - i

&.
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Unfortunately the fact that small model cyclones yield hirher rates of
deposit than lsrge enterprises is often disregarded, The characteristic

cyolone procedures are very complicated, and this is not the place to discuss

them, However it should be pointed out that a2 gre:t number of differences

betwean model and actual test stem from the narrow entrance cross section,
usual in such experimental cyclones, It is possible to review this section
with the help of Fig, 8, amd to compute such research vdles approximately for

larger cyclones.

Circuit value

The above calculations were mostly conducted according to the simple
assumptions, that the actual deposition terminates with & single gas blast
eircuit through the cyclone, The foliowing figures drawn from Fig, 5, show
howvmuch the deposition}méy be impfoved by repeated circuits without stirring:
for example the dust rého;al rate of 25%/Nr. 70 brown coal dust at 20 m/s ir-

blowing velocity is 72.5% for one circuit, it rises to 79.5% tor two passages,

to 83,5% for 3 and finally to 85,5% for four passages. The curve keeps getting

flatter as the number of circuits increases, so that weight improvements are
not possible after 3 to 4 circuits, Fig. 5 further indicates that the in-
fluence of both in-blowing velocity and of fineness decreases in proportion
to increased.numbers of eircuits, |
Disturbance influences

Disturbance influences, beyond calculation, overlap the developed theor-
etical calculating rules; with practically a single exception of dust contents
viey try Lo changce the theoretical rate of dust removal, so that one has to

multiply it by a quallity rate which completely reflects the thermodynemic work

Fd
o~




\

E,
£
£
3
%

conditions in an aitempt
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.pr@ssiez by, Beldau,

2

Stirring is &

B

rate of ths stesn engins, part of dlgturbance influsnces =
alrcady presont in the penetrating ges, incressed bv wall {rictios, the push
ef the sotive yas blast upon the newly enterins saz, the friction
various blast velosities; Gistortion of the orizinal veloeity yrefile and of
the blast msaaurements, tearing of pra=deposited particles fvom ihe eyclone
wiler aerodynanls

wall by stirring, sbte, In fach we sonducted ouwr medsl tests

R S,

one :gj SO IE P

ong gualliy rate and

Yo improve oycl

tion, The results of these Lests cannot be given within the frame of this
papsr, I1at it only be menbioned in eonnestion with these tests, that they

also follow & mumber of sonsiruction corditions which sauaot be ealoulated,
such as enirance eross sestion height, height of the sylindricsl sectiocn,
eross seation zad penstration depth of the sxhaust tubs, further install
tlgng io their influence on dust rﬁmavél rate and prassurs nsed,
Depoeited and escaped dust grain @@ﬁglamsrg%i&ne

411 grain sizes, which are above the mimute grain dimension %3, which

still is beling d@pﬁﬁi@aﬁ within the interior edgs of the entrance crsss

grain dimension may be deserdbed as the "ideal pore width® to guote an ex~

it is schieved by plecing s = 1 in equstion (2}, Grain
sises iuferior to xy sre only pertly dspogited and thevefors ars partly in
the deposited mase, partly in the gare'ggs“ One therefore siméiy obtaing the
filter dseposit of g deposited mass sn ussh larger than x5, by dividing ths

respagtive depogit of ﬁh@ test materisl bty the cyslone rate of dust removnl:

B' = B 300 (6},
&
15
‘o
.,.”..,..5,,__., m_..m
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:’ One may obtain the curve for the deposited dust by filteringz up to 2 possible

degree, as the ideal mesh opening is usuall, Lelow .0 u, ané the finest filter
Nr, 100 has a mesh opening of 60 u, The equation
X
R' = 100 | 1 - 5_—fp sf' (x)dx (77,

al
[+

is derived for the deposit of the removed material in relationship <xj, where
£1(x) means the grain distribution curve achieved by differentiation of the

crossing curve and where s is obtained by soiution of equation (2) for the
given values these days, The equation to be solved through calculations in

stages gives the value of material which escaped from the cyclone

" a1l 1 - 1 -t )f! '

Fig, 10 shows the curves of the test material and of two dust removal
materials for two separate fine dusts.f
Fig, 10
Curve for dust with 20 and 45% deposit on
siev;e Nr, 70 and the corresponding depnsited
and escaped dust, D =3 m; i = 0.5 m

v=20mfs; t =20 U=1
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serios wrd parallist cyelone cirsuils

Those prain conglomerstion relationships nay be useful in selving &
gue~tion whish aften osowrs end cver whish elfieiel opinlun is divided,
I% conslate of whebher 1% le mors profilebles bto link wus cyoloncs in sories
or in psrallel 3o as to improve the rate of dust renoval, Calealztions for

brown cosl dust of 276/ Nr, 70 show that by linking 2 identical cyclones, of

B S vW s E——

T 3w in dlam, aw. with s 0.5 n wide entrange cross sestlen, in serlcs Tin is

e x4
deposited in the first and & ip the second, or a totel of 8lL of materisl
iy deposited, By parallel linking of ifwo cyelones with 2§ cn wids enirance
erogs seshions 79,85 betal dust was deposited, DUssplite the faet that the
rats of dust rewsval ip & parzllel sircult is siightly lower, The enecgy
sonsumpiion is met a3 high as in seriss circuiis, aod installation capital
and space are move limited, ss ona oan use cyolones of smaller dlamster {for
exsmple 1,5 insteam of 3 m), In fmet the perfected fotal rate of deposid in
a series giweudt will be a2 little higher than caloulated, for the Lirst cyclons

will oot depesit quite az mueh ss 1t ia theoretically supposed to, leaving

wors for the second, The saleulated values slesriy show bthebmust carefully
deside whether the improved depoeit justifies = rise in capitel outlsy, spacs
and energy consumpltlen, ‘
Final songiderations |

These invesﬁiggti@né show thot wnfortunately eertain natural boundervies
exist for almple msehanical dust removers, The most coumsn being the eyelone,

The construction and indusirisl dirsctions should atiempt v aporoximate the

aciual retes of dust deposit o those reached by calculations, Whils vodil
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“rooonxly groping in the dark, we may now compare the real procoss to an ideal
‘prdooaa, similar to that of thermodynainics, arrived at by carcful calculation
and graph metho&a, drawing the naturully set limits of the heirht of cyclone
dust removal rate, By transposing the customs of thermodynanics, one may
describe the relationship betuéen the actual rate offdust removal and the
ideal, as established by the groceduré above, as the cyclone degree of quality.
The question advanced by the lengthy investigatiions, which ~ill be answered
in another report, is how to draw full use from the cyclenes!possibllities
within the limits prescribed by nature,

As it has been possible to establish the ratural limits of cyclone dust
removal in this work, one should use necessary considoration in setting up
- requirements of rates of dust removal, and only require higher quality and

more expensive dust removals when it is absolutely necessary,
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