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50 8.9 2
70 12.5 4
100 17.8 8:2
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Nomenclature

Fr = Froude number (=u,’/gr) [-]

g = acceleration of gravity [cm/sec?]
r = half width of ribbon [cm]

up = approaching air velocity [cm/sec]
0 = air density [g/cm?]
pp = particle density [g/cm?)

¥ = air viscosity [poise]

¢ = parameter (= 18 ruy,p?/( opu)) (=]

Literature Cited

1) Allen,J.B., R.F. Tanner, D.M. Meadows and L.M. Boggs;
Velocity of particulate in laminar and turbulent gas

flow by holographic techniques: PB Report (PB 206950)
(1971-10)

2) Binark, H. and W.E. Ranz; Quick method for measuring
drop size of hollow cone sprays: Ind. Eng. Chem.
51, 701 (1959)



3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Bol, J., J. Gebhart, W. Heinze, W.D. Petersen und
G. Wurzbacher; Ein Streulicht-Teilchengr8ssenspekt
rometer flr Submikroskopische Aerosole hoher
Konzentration: Staub Reinh. Luft, 30, 475 (1970)

Brink, J.A.; Cascade impactor for adiabatic

measurements: Ind. Eng. Chem., 50, 645 (1958)

Brun, E. et M. Vasseur; Captation mécanique de
corpuscules en suspension dans l'air: La Recherche
Aéronautique, 1, 15 (1948)

Blirkholtz, A; Messmethoden zur Tropfengr8ssenbestimung
: Chemie -Ing.-Techn.,45, 1 (1973)

BlUrkholtz, As Eichuntersuchungen an einem
Kaskadenimpaktor: Staub Rein. Luft, 33, 397 (1973)

Cot, C. et G. Arnaud; Captation des aerosols par
impaction sur less collecteurs plans: Promoclim
E, 5, 295 (1974)

Deysson, J.Y. and J. Karian; Approximate sizing
of single fluid and pneumatic atomizers: Proceeding

of the l-st-international conference on liquid

atomization and spray systems, 10-2, p242 (1978)
Tokyo

Ellis, S.R.M. and M.J.F. Kelly; The collection and
size measurement of droplet dispersions in the
presence of condensable vapours: Proceedings of the
symposium on the interaction between fluids and

particles, London, 20, June (1962) pl07

Farlow, N.H., and F.A. French; Calibration of liquid
aerosol collectors by droplets containing uniform

size particles: J. Colloid Sci. L), 2.7% ((1955)

Fraser, R.P. and P. Eisenklam; Liquid atomisation and
the drop size of sprays: Trans. Instn. Chem. Engrs.,
34, 294 (1956)



13)

14)

15)

16)

17)

18)

19)

20)

21)

Geist, J.M., J.L. York and G.G. Brown; Electronic
spray analyzer for electrically conducting particles
Ind. Eng. Chem., 43, 1371 (1951)

Gregory, P.H. and 0.J. Stedman; Deposition of
airborne lycopodium spores on plane surfaces:
Ann. Applied Biology, 40, 651 (1953)

Hair, A.R. and I.D. Doig; A photographic technique for
the determination of the position and velocity of
particles moving in tubes: Chem. Eng. Journal, 9,

175 {1975)

Hasson, D. and J. Mizrahi; The drop size of fan
spray nozzles: measurements by the solidifying wax
method compared with those obtained by other sizing

techniques: Trans. Instn. Chem. Engrs., 39, 415 (1961)

Kurabayashi, T., T. Karasawa and K. Hayano: Liquid
nitrogen freezing method for measuring spray droplet
sizes; proceeding of the lst-international conference
on liquid atomization and spray systems, 12-1, p285,
(1978) Tokyo

Landahl, H.D. and R.G. Herrmann; Sampling ¢£f liquid
aerosols by wires, cylinders, and slides, and the
efficiency of impaction of the droplets: J. Colloid
Sci. 4, 103 (1948)

Langmuir, I.; Mathematical investigation of water
droplet trajectories (Report No.RL-224, 1944-1945);
"The collected works of IRVING LANCMUIR", Editors:
C.G. Suit and H.E. Way, Volume 10, p.348 Pergamon

Press, Oxford

Lewis, W. and R.J. Brun; Impingement of water droplets
on a rectangular half body in a two dimensional
incompressible flow field: N.A.C.A. Technical Note

3658 (PB 119873) (1955)

Liddel, H.F. and N.W. Wootten; The detection and



272)

23)

24)

25)

26)

27)

28)

29)

30)

measurement of water droplets: Q.J.Roy. Met. Soc.,
83, 263 (1957)

Lioy, P.J., Rimberg, D., and F.J. Haughey; A laser
light scattering particle size spectrometer sensitive

in the submicron diameter range: J. Aerosol Sci., 6,
183 (1975)

MacLoughlin, P.F. and J.J. Walsh; A holographic study
of interacting liquid sprays: Proceeding of the lst-
international conference on liguid atomization and

spray systems, 13-2, p.325 (1978), Tokyo

May, K.R.; The measurement of airborne droplets by
the magnesium oxide method: Journal Sci. Inst., 27
128 (1950)

May, K.R. and R. Clifford; The impaction of aerosol
particles on cylinders, spheres, ribbons and discs:
Ann. Occup. Hyg., 10, 83 (1967)

Medecki, H., and D.E. Magnas; Liquid aerosol detection
and measurement: Preprint of A.P.C.A. (#75-24.1)
(1975)

Morsi, S.A. and A.J. Alexander; An investigation of
particle trajectories in two phase flow systems:
J. Fluid Mech., 55, 193 (1972)

Morsi, S.A.; Impingement separators - An experimental
and theoretical investigation: Filtration & Separation,
465 (1975)

Murakami, T. and M. Muneharu; Laser holographic study
on atomization processes: Proceeding of the lst-
international conference on liquid atomization and

spray systems, 13-1, p3l7 (1978), Tokyo

Paassen, C.A.A.; Thermal droplet size measurements using

a thermocouple: Int. J. Mass Transfer, 17, 1527 (1974)



31) Patton, W.F. and J.A. Brink; New equipment and
techniques for sampling chemical process gases:

J. Air Pollut. Control Assoc. , 13, 162 (1963)

32) Ranz, W.E. and J.B. Wong; Impaction of dust and
smoke particles on surface and body collectors:
Ind. Eng. Chem., 44, 1371 (1952-6)

33) Ranz, W.E. and C. Hofelt: Determining drop size
distribution of a nozzle spray; Ind. Eng. Chem.,
49, 288 (1957)

34) Ranz, W.E. and E.J. Katz; Determining impaction
efficiencies of mist collection equipment: J,
Air Pollut. Control Assoc./gl 329 (1959)

35) Rinkes, H. and F. Fahrmi: Verfahrenstechnik , 1,
346 (1967)

36) Schen, C.N. and E.W. Mihalek; Applications of a
scattering spectrometer system for marine
aerosol measurement: Trans. A.S.M.E, Journal Eng.
Power p.533 (1977)

37) Seger, G. and F. Sinsel; Untersuchung einer Zerstdubungs-
vorrichtung mit Hilfe der Kurzzeit-Mikroholo-
graphie: Staub Reinh. Luft, 30, 471 (1970)

38) Sell, W.; Staubausscheidung an einfachen K8rpern
und in Luft filtern: VDI For%@ungsheft, No.347 (1931)

39) Shiloh, K., S. Sideman and W. Resnick; Crystallization
in a dispersed phase: Can. Journal Chem. Eng., 53,
157 (1975)

40) Sinclair, D.; A new photometer for aerosol particle size

analysis: g, Air Pollut. Control Assoc. , 17, 105
(1967)

41) Starr, J.R.; Inertial impaction of particulates upon
bodies of simple geometry: ann. Occup. Hyg., 10,
349 (1967)



42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

St8ber, W. and U. Zessack; Zur 7Theorie einer konischen

Aerosolzentrifuge: Staub Reinh. Luft, 24, 295 (1964)

Tate, R.W.; Immersion sampling of spray droplets:
A.I.Ch.E. Journal, 7, 574 (1961)

Taylor, E.H. and D.B. Harmon; Measuring drop sizes
in sprays: Ind. Erng. Chem., 46, 1455 (1954)

Tishkoff, J.M. and C.K. Law; Application of a class
of distribution functions to drop-size data by logarithmic
least--squares technique: Trans. ASME, Journal Eng.

Power p684 (1977)

York, J.L. and H.E. Stubbs; Photographic analysis
of sprays: Trans. A.S.M.E., 74, 1157 (1952)

FEF M, RPN, SMLERT, TRTEEATE @ 3 A PRESHTEOME @ {LFE L,
37,858 (1973)

REARBEHE, AFRFEK, INRIEL, FAEATE; MRS & B HHIORBIE | MRMERE S 25,
8,122 (1955)

SN, WHEAORZRE @ {L¥I%F, 32,1156 (1968)
SIRE; B FBELRL 7 v 5 — D& E T, 34,521 (1970)

ﬁm%;%ﬁﬁ&u;éﬁﬁ%thﬂihmm%ﬁ:%WI%ﬁ%%%,1Ju
(1974)

FPRPEE, TEFR AN, BESRARG: [ESURMIGE @A NI & SR ORI
T A% Mk AR AR, 12, 71 (1975)

WA, ORI, SMLTERE, HEFAE— 3 A PRIESH QML 2 OMERE
DR T EMESE, 1, 175 (1974)



54) {EEFE, AKHFES K UREFE=; (L BELE I & A B TR O RIE AIE — R ERE K
A A PORE T BN TY¥AFHEREHEI3SB.R361 (1978)

55) Fili—#6, @NIEE, MHRE; Bk & 3 RAERKRORMERE @ L¥F 1%, 35,

577 (1971)

INZA

56) WHREE, ILLEZ; B A ) ICk BEBORE SMHRAES | 7 2m E,
26, 224 (1960)

57) #RE, REFEAL; PREHRKLZ & OBERREHZIEOHEIZO VT L BRE 2% Lk,
35, 1741 (1969)

58) ST —BB, FALIE; MEFRERIEDEREABRIZ OV T I fLF L, 26,818 (1962)

59) FRILDUER, MEREE; ZEAUC K SHRIRMIILOEER (55 1 k) M 2H 0%, 4

128 (1938)

60) IR, AHE—; HXI2 & 2 REMEHERORE 5 mREE | & 3 BRI Rk
fLICEIT 2 E S T a1, P.47 (1974)

61) FSEIE, AJIHL, NRE—; WELEEO S BERE | ik LEMREE, 3,
406 (1966)

62) fEMAH, EIIHE; AL REERT AT Y 5 —DHB——K¥ L v XREM R DL
#F— L T¥, 34,521 (1970)

63) FIIME, MBI L — /=LY 34— 5 — OBUKEEMEC T 2 0% | Z2R89F0
S 47,11 (1973)



F2E V)R VIZE SR DEMHE

&

i

HER I A N B S X O R G AHTH Y 7)Y ZIC 0T, KDY
K ADBRDENEETH D, 22 CHEDEL LIRS L OCEREA L 5 4
WIHEDBEMERICE I MEDENZ L TH B, ZDEREMDEICEY L T I11FE 4 D
gnban TP e BB 2 & SRR O &R OHEE
HOREICHMEIRENTVS, £ vy s—RBLHAVTH Y TY v 7 hiTh
IIBE L LI IRAESMEALEIIL B, ZOMFLDELTHITH B,

AETIRINSDMIBE LT, FAKICHT 3R T HEROBEE &%
b & 35 B OB S £ URIBEDES OGN EL 17202 OHM %
MR %G, &5 ICHAERT b 5 FHT & 1V CIER 4 R 1T C R 3 4
ThOW, TNEDHEERIRLYTHLZ L 2EID-OTHET 3,

2. 1. YA £ b1 0N
2. 1. 1. "m0 ER

KT OB RO HE S B30T, AR 370 ERA AR
ECEBORNEED LTV AL EAREL TH S, AR TOIO A E & 45
BECFR 0, HREADENH T CEEMEDFELTE 121, BELUTORRIE
BUEHMTE 32 E#EE L,

COESERMA S, ARCHEEON A AERL B —HL, - RITR
12> TEATOEENKE SHess OFBEHAT > ¥ ¢ LEOK & Rk D # B
REUTHHIL o B0 K2 IR £ SR PO 7 ) > 7 ORI BEATT %
b BEE DRI TIE, HihDReynolds $1370~7000& Wb N TH Y A5 (Y
KRS DR E R HORAINE) KT S L p Mk s 425 o Fig2. 1A
EERBOI D b & U SHM &R+, VAR YR OEE RS E L, A IR
M o>Tx BEMA, &5 1CRE S, 5K TR EERS~ v &5, 20
LEBERTTAED x, vy HERSIERACED SN 5,



%

Fig. 2 - | Definitions of co-ordinates, inclination angle,
impaction efficiency
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Fig. 2 2 Theoretical streamlines calculated from Hess’
theory super-imposed on photo-graphs of wake
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Nomenclature

c = drag coefficient [ -1
Dp = particle size [ecm] or [um]
h = C.Repp - V_ /24 - 1 [ = ]
b = half width of ribbon [cm]
Repo = free streamline Reynolds number ( =Dppuo/U) [ -1
t = time [sec]
T = dimensionless time ( =tu0/r) [ -1
uj = i-component of air velocity [cm/sec ]
ug = approaching air velocity [cm/sec ]
Ui = 1i-component of dimensionless air velocity

( =ui/u0 ) [ -1
Ve = dimensionless relative particle - air velocity

(Eq{2-7) ) [ =]
X = x/r [ -]
Y = y/r [ -]



] = inclination angle of ribbon to the flow (Angle

between direction of air flow and the surface

of ribbon) [deg]
ng = impaction efficiency [ =]
Ny = local impaction efficiency [ -]
o = air density [g/cm?]
pp = particle density [g/cm?]
u = air viscocity [poise]
é = inertial parameter which accounts for particle

motion which does not follow Stokes' 1law

( =Rep,2/(2¥) ) [ =]
¥ = inertial parameter ( =Dp’ppug/(36ur) ) [ -1

Subscript i = X or y component
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Table 3.1 Interceptional collection efficiencies

Ribbon Cylinderll) Sphere
2
L3 R R e —E (1+R) "= —%
1+R 1+R

Table 3.2 Collection efficiencies for downward flow

n_.
gi ﬂgx(local)
Ribbon o + R 6
146 146G
Cylinderll) L2 4 (R + —B—) = 2 ) (_E_) £
1+G 1+R 1+R 1+G 1+G
Sphere L b faeEy e = o (o2 By 2L SIED g peys
2+G 14+R 1+R 2+G 2 + G




Table 3.3 Collection efficiencies for horizontal flow

Ngi g Ngx
Ribbon ( X208 =G, g _ _G SYRE - B P
tan B tan B tan B tan B

452 2_,,2
Cylinderll)’\[(l + R)"G°+{(1 + R)“-1}

1 + R

G G tan 6

0<6<180°
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HOLED1/2RBELLDZEFbN D,
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Thbb, [FICFTIY R 2BATHEN = 6L 40, FBOL & LiEN
2L % B,

il
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VARV EERDEN & X ¥ ERIMEDREZRD 12, BE FERTIE, VEAYOE
HBEDRIBZBIILST—ET, AROHBELELL, ROFELIV AEV,
BFEHREDRIIVAY ETH—TH 5, VA DO E 2 & HEDE I ZME LB
E0AhEL, FRENREDELMET A LIV ENSZ FVHBEDEI K
5, —HARFERTIE, VAVOENBEMNRIRNZAOHELZ, -ENRE
L &z KYBEDROMITINEMSIZA 5 MgV,

Nomenclature
Dp = particle size [cm]
= acceleration of gravity [cm/sec?]
G = gravitational settling parameter
(=pp Dpg / 18uup) [ -]
) = half width of ribbon [cm]
R = 1interception parameter (=Dp/(2r)) [ =]
ug = approaching air velocity [cm/sec]
ux, Uy = X,y component of air velocity [cm/sec]
Ux, Uy = x,y component of dimensionless air
velocity (=uyx/ug, uy/uo) [ =1
X, y = co-ordinates [cm]
X, Y = Dimensionless co-ordinates
(=x/r, y/r) [ -]
B = inclination angle of ribbon to flow direction
(Ové g < 180°) [deg]
n = collection efficiency based on projected
width of a ribbon [~ 1
n' = collection efficiency based on ribbon width L= 1
Ngx = 1local collection efficiency due to gravitational

settling [ -]



Pp

1,

= particle density [g/cm?]
= air viscosity [poise]
= dimensionless stream function of particle [ -]

= dimensionless stream function of gas [ -1

Subscripts

= gravitational
= interceptional
= gravitational and interceptional

point of coordinate (X3, Y3;) or (X3, Yj)

2
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Fig. 4 - 1 \ZEESHOMY H2Rd, VAR YFLOEELE L, [URDET Hm%
yEiE T 5, FyBICEEIZ) ARV EREISB-> T x#MERY, Ehidx, yTF@E
MBS BDET B, &5125 2 BFEKIFNET IV E L TIdHess DR EHEKRT &
v Vi k, RFRAERIZIZ0dar OXEHWV S, D& &, KFOERTCES 2

RIKRKE L S,

0., 72
42X _ 1 (940,125 Rep ) ( &gy + 7 (4-1)
dT2 2¥ d
2 0:72
4% _ 1 (140.125 Re Y gy 4 F, (4-2)
ar2 2y P ar Y
=Tz L

0:5
Rep = (2¥Y - 0 ) « ¥

ZZTENHEF], Fp&Table 4 - 11IRTH, MhAEILE->TREL S, 2 F,
VARY DT FEITHICFAET AR T IERRICH L TENRKIIBERELZ AT 2608
U, HF#ihs & HEMIROFEE 2 LIIFE 2R IEL L,

Table 4.1 Gravity terms in Eqs.(4—l)and(4—2)

Flow Fl F2
Upward 0 =1/Fr
Downward 0 1/Fr
Horizontal -1/Fr 0

4. 2. FHELR
Nix—y—éguﬂ 7NV — FEFr=0. 10 & CHEm IcHEREy 2Kk 72,

ETFHRTCOERDH % Fig. 4 - 2 A~D, KFRTOFEFEDNHF%2Fig. 4 - 3A~D
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Nomenclature

Dp particle size

Fr Froude number [= ué/g-r]

g acceleration of gravity

G gravitational (settling) parameter

[= ppDpg / (18uu)]

r half width of ribbon

Rep particle Reynolds number

t time

T dimensionless time [= tug / r]

u, approaching air velocity

uy,uy X, y components of air velocity

Ux, Uy X, y components of dimensionless air
velocity [= uy/ugp, uy /ug]

Vy dimensionless relative particle velocity

[= /(ax/aT - Ux) + (dv/dT - Uy) ]

X,¥Y co-ordinates

X ¥ dimensionless coordinates [=x/r, y/r]

n collection efficiency

0 air density

Pp particle density

o] standard deviation of approaching air
velocity divided by the mean velocity

u air viscosity

] parameter [= 18 ruooz/ (ppu) ]

¥ inertial parameter [= D;p? uo/(36ur)]

Subscripts

g gravitational

t inertial (target)

[cm], [ym]
[ -1

[ecm/sec?]

[cm/sec]

[em/sec]

[g/cm?]

(g/cm’®]

[ =1

[poise]
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LAaL, YU ryd AL VhTOREEORIEEIEZ DRIERR %Z Table A 2 —
LICRT & ICEATE T, BICHVKEREEZICELL TV 5, 30WHORRE
LA 3 %LINDBAET &b bAEEANOu m Ll EO&HFHEZ —ICEHMTESDEE
2, 2OFETOKRBREE ZABEOHE#Fig A2 —1FOR=ZATKRL %,

Table A2-1 Change of water droplet size in

silicone oil film (Exp.)

Initial droplet Droplet size

size [um ] after 33 sec [um]
12.5 S«7
16.4 10.7
20.8 18.2
27 .4 25.3
33..3 32.1
39.9 38.7
47.3 46.1
53..:3 522
59.5 59.5
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Fig. A2— 1 Calibration curve relating NGB —gelatin film stain

size with droplet size
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Fig. A2 —2 Experimental apparatus for caliburation of NGB
—gelatin film
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Fig. A2—3 Polystylene particles in NG B —gelatin film stain

AEEEINGBYIF VIECHEL Th 5, /KiEH20p m LT OB ZHEITE,
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LOEEHERE Lo 20um LLEDKFBIOWTRERITZIBEICE, 24n D
RVEZNVIVIZ Y FTy 7 ZAKF (Dow Chemical Co. Lt d%, pp =1.027
g /o) DS.1wt%KEMREEFRE L, BEETRHRIL6.1~12.5¢ /min Th 5,
PEn& 12U T, NGBYFF VIELIIKBBDO ZAMEIES L, Fig. A2—312
AT EIIKBEOZABHNIZTT v 7 ARFAEEL TV, 2DTFT v 7 AT
RRHT AL ILE o TIRDKERELHE L, ZABELOEBEEF LY, 20
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625 T B LILKH> TIRERDKBREAHEETEZZEFbA -,
2. 1. 2. Yo v s —fHy 75— )Ry ORFHREMEE D HER
SBEEDREDY > T v STV v v ¥ KBRS Y I -2HAVAIHAENE
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@ ~ -l -
s Z \Shutter plate
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( A)Ribbon sampier (B)Shutter sampler

Fig. A2— 4 Ribbon sampler and shutter sampler
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L 1100 M
(B)Shutter sampler

Fig. A2—5 NGB —gelatin film stains of water droplets
(up=5 7 Ocm /sec, exposure =20 min. )
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apparatus  (uy, = 1000 cm/sec)
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. ) Size distributions of classified
RRLF DOHERBEIEE DRMATIE, Fig. A2—9 particles by V —shape blades

with 10%blow down air and
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Fig. A2—8 Comparison of experimental partial collection
efficiencies for droplets and solid particles
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LU ICERRFREICHY 5 0 2 ke
BORELYSH L), Fig. A2—8»5 70—
Ty vHERI0p LT hIETU—- 5 LR
PODBEIHNT L L D BEREIFH W
Wb b, TU—FT L IlLBBESDED
) B3R A S TURRIPRA O TE L £ 5 72
BDTHA ). & IEFRKFDOBEITIETE
BRTPBHESNTEY ZOHEIEELD
Th39,

—HHPRIRREEDLE - L A MEDEO K
VHETH S, THIETTRICKRTFHARIEL /2
BRSO PIRFIOMIR 2 8B T % D % Bk
TAMRE, FEEEANOFENE R T 53R
Z&deEZLN 3,

Particle
Par ticle

Elg:. A2 =9
Solid particle trajectories
in a louver separator calculated
by Jones et al &)

LaL7u—syr e hiffEbaie s 6t L 255 o mMEsb=m oo+ 2k Fsb
REIRSNT, ©LATU—S5I v DHEDEL LEIPDRINTH S,

Nomenclature

B = distance between two adjacent blades [cm]
Dp = particle size [cm] [um]
Fr = Froude number [=up?/(g.B)] [ -]
g = acceleration of gravity [cm/sec?]
Ng = number of droplets caught by ribbon sampler

per unit time and unit area [No./cmz.sec-ym]
) = blade pitch [cm]
Ap = pressure drop [mmH ;0]
x = half width of ribbon [cm]
Re = Reynolds number of air flow basgg on blade

distance and inlet velocity (=
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[sec]

t = time
T = dimensionless time (=tug/B) [ -1
ug = inlet air velocity [cm/sec]
ux,Uuy T X, Y components of air velocity [cm/sec]
Ux,Uy = X, Y components of dimensionless air [em/sec]
Vy = dimensionless relative velocity
[ =/ (d X /dT - Uy) *+ (dY / 4T - Uy)?] -1
X,y = co-ordinates [cm]
XY = dimensionless co-ordinates (=x/B, y/B) [ -
o = angle between flow direction of inlet air and
center line of blade row [deg]
B = geometric change of air flow direction at
blade entrance [deg,rad]
n = collection efficiency [ =]
0 = air density [g/cm?]
°p = particle density [g/cm?]
u = air viscosity [poise]
[ = parameter (=18 Buopz/ppu) [ -]
o) = parameter (=18ruopz/ppu) [ = ]
Y = 1inertial parameter based on blade distance
(= Dp})pué /1§MB) i~ 7
Wp = inertial parameter based on blades pitch
(= Dp Ppus / 18uPp) [ -]
Y = modified inertial parameter taking into account
particle turbulent mixing [ -]
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Nomenclature

Ay = inlet width of louver collector [em])
A, = inlet width of dust chamber = 1 cm [cm]
B = distance between two adjacent blades (blade

slit width) [cm]
Dp = particle size [cm]
N = number of blade slits or stages [ -1
Ap = pressure loss [mmH, 0]
U, = 1inlet air velocity [cm/sec]
a = inclination angle between inlet plane of

louver blades and inlet flow direction

(0°<a<90°) [deg]
B = change of flow direction at entrance of blade

slit = 146° [deg]
ne = impaction efficiency [~ ]
Pp = particle density [g/cm?]
u = air viscosity [poise]
y = inertial parameter = pprzuo/(l8uB) =1
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d2x 30V dx

S 3LV pdx (4-1)
dt2 4o D dt
PP
a2 3 PV d
'——f =-C —;:-—— =L - uyl - 8 (4-2)
dt 4 pr dt
PESE L
1
d 2 2 /2
ve (Eiu’ s & DY (4-3)
dt dt C,
24 0.687
C=—(1+0.15 Rep, ) ( Repy<800) (4-4)
Re P
p
Ux = ug cosb - up sinb (4-5)
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uy = ug sin® + up cosd (4-6)

X =24/B (4=7)
Y = b/B i
-8)
.
T a oax (4-9)

\\\\ '

Fig. 4 - | Flow pattern in the louver type classifier
(u=1-5m/sec, L=0cm, N=3, B=3 - 6cm,
6 =4 5 deq)
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Fig. 4 - 2 Comparisons between calculated and observed
trajectories of silica-particles (u =1 5m /sec,
L=0cm N=3, B=23.6cm 6 =45 deg)
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mD3 sinb 2 -2 = D
p pP g

=3 mp_{au (—2) [28 . B} (4-15)
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- Rehs o a
DE % . g sinB- au ( ) — =0 (4-16)
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3) PR FEDRE | PEATELE, SROBERSIRFRELERIZLT,
ETORTELDKECHRPHIBICEVRAZBE Y, Z20ORTREL DX VR A
HBICRVRAZBE DD £ I EH L 2 3HTFETH S, BBOREIZ TR TE
BBEBOM L /4 RICHBIL THAT 3 EHNERICEVRE 50T, Egs. (4 —13)
& (4-16) »5ROLNBFHEMICBEBOMES L CERRFROFEFEL L2

o

4. 2 HEEERR
4. 2. 1. EBREEL HE
KREBOWRE A Fig. 4 - 31K T, (e HBEIE, V—\— RS0 &

@ Autofeeder or tablefeeder

Louver classifier @ Coarse product
§Butterﬂy valve ® Medium product

Bagfil ter ® Fine product
% Blower ©)
Orifice & manometer
& @
/Q
Air ® @
@ @ l
\/ A
/
2 &)

k-550x20%4

Fig. 4 - 3 Schematic diagram of experimental apparatus
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Fig. 4 - 4 Blade design and setting
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Fig. 4 - 5 Particle- size distribution of test pow ders
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Fig. 4 - 7 Effect of total number of stages on eguilibrium
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Nomenclature

constant [ -]
distance between blades [em ]
coordinate perpendicular to blade [cm )

drag coefficient [ -]

particle size [um] or [cm]
equilibrium size [um]
acceleration of gravity [cm/sec?]
overlapped blade length [cm ]
coordinate parallel to blade [ecm ]
ratio of particle feed rate to air flow rate [ ]

ratio of particle feed rate to air flow rate
based on first stage (=m/N) [ -]

total number of stages [ ]

slope on the log.-log. plane [ ]

oversize fraction of particles [wt.%]
Reynolds number (Dpv p/u) [ =]
air velocity [cm/sec]
average air velocity between blades [m/sec]
air velocity of main flow [cm/sec]
initial velocity of particle [cm/sec]
relative velocity between particle and air [cm/sec]

particle feed rate per unit area between blades

(based on one stage) [g/cm? -sec]

dimensionless coordinates defined by Egs. (4-7)
& (4-8) (1

coordinates (see Fig.4.1) [cm]
thickness of boundary layer [cm]

dimensionless coordinate defined by Eq. (4-14) [ ]

Newton's classification efficiency [ &1
partial separation efficiency [ %]
inclination of a blade [deq]

— 1'% 4



u = viscosity of air [poise]

) = kinematic viscosity (u/p) (cm?/sec]

0 = density of air [g/cm?]

op = density of particle [g/cm?]

v = dimensionless stream function [ =1
Subscripts

b = Dbulk

o} = impact

e = equilibrium point

s = stagnation point
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