M E 433 Professor John M. Cimbala Lecture 40

Today, we will:
Continue discussing aerosol particle statistics: mass distribution, and cumulative mass
distribution.
Finish discussing aerosol particle statistics: Predict how the particle statistics change after
passing through an APCS.
News article presentation by Isaac Moore
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Mass Distribution

Additional analysis of the sample particle data (class handout; also see Excel spreadsheet):

Mass of particlesn
class j divided by class
width:
m; /(ADy, j)

Mass fraction of
particles in class j:
9(Dp, j) = my/m
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J = daf“ss Dy win,j| D p max,j D, ; M;in=| mjn! A(Dp;) D =m./ G(Dp)in __
(bin)  (lower| (upper| (middle| n,p, 7D, %6 =|(mass in class ?n(*na; ;)?r;ci?; n";:f M fmI, )it'.' _
number)  [imi)  limit) value)| mass in class j| J divided by original aerosol) C“m“;;‘s":
(mg)| ~ class width) distribution (%)
1 1 4 2.5 8.50848E-07| 2.83616E-07 0.000373985 0.037398476
2 4 6 5 1.0472E-05| 5.23599E-06 0.004602889 0.497687408
3 6 8 7 2.89147E-05| 1.44573E-05 0.012709268 1.768614192
4 8 9 8.5 2.41166E-05| 2.41166E-05 0.01060031 2.828645219
5 9 10 9.5 3.00777E-05| 3.00777E-05 0.013220447 4.150689966
6 10 14 12 0.000168289| 4.20722E-05 0.073970273 11.54771722
7 14 16 15 0.000107796( 5.38979E-05 0.047380992 16.28581641
8 16 20 18 0.000241237| 6.03092E-05 0.106034 26.88921637
9 20 35 27.5 0.00098003| 6.53353E-05 0.430765712 69.96578759
10 35 50 425 0.000683305| 4.55536E-05 0.300342124 100
11 50 100 75 0 0 0 A 100
Mass of particles,/ /
n c:sss J: Cumulative mass
]

distribution function:
G(Dp) [sometimes
written as M;/my]
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When plot thi

s on log-
probability paper,
remember to use
Dp,max, j, ot Dy, j since the
cumulative distribution
function includes the entire
bin from min to max.




Number distribution and mass distribution for the sample data of the class handout

cumulative distribution function, expressed as a probability (%)

CDM mealT -,

2 5 10 20 30 40 50 60 70 80 90 95 98
100
80
60
50 B
40 e e e ===
De,m 30 = :
(m40) I[ =a i
Mass ; ML)

20 distribution :

“PlJ"D — "‘V

(/’\fl/) @ i ":vf

| ] i M 7
p 8 =" P Number
distribution
4
3
2
1
15.9 / 50 84.1

Ben (”W/) > D(, 5 (rrlo)

« The dwo ling 4re ()m“c\ N I“j’"”"“"‘ &uwm/

\ [in
‘ 6} oA me dr bl liny @‘FQJ%N*— 66\»\’3

c Sma ey @ l/u]e. Dp ot esssyrtd o Thy P.&J)
oF bt




6&\‘*3“0}\,\‘-{) \Df?m“" {\\Am\,(,. 2‘ Mé‘l/ A’,/&n ij*\\;\f\) ((/\ﬁ\‘/ ‘;;;v:ég N }6‘.
miy

\v\ (‘Ohgm (/W//)) = \V\ (0‘,,9,“ (ﬂwm‘oeA> + (3 <'n 6331

j
H

Dfu& (M”/) / ‘)f,So ('\\Hh‘o(f)

(_C(L('m;c :

ﬁ/’ /

mij) | — Ih ,J0 (n\m\HA

{; S Wﬂ )= 1 o )
g

_

0
L‘J fol. bt | /

SL\F), Wp, LV"
J‘*VV\(. \nokc/ é‘ J'énd- g

'

(mi) |

(r’l meJ)

0ol

Gmret ot (0(/5m) ln (Q)
v
’\'\:\\,\y_ ok thy kr L,\ D—()—g(—hw

\ U
ﬂk/‘/\bf'&mh\],m}) Jo Metpemchus  Lin

./]tq ot gk




