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_I_ Grouping In Principle
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1. Parameters: Particle/Droplet Size, Flow Characteristics

2. Systems- in Nature (Atmosphere, in Water), 1C-Engines, etc.
3. We can Simulate or Manipulate



Mathematically — Particle Trajectories
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The Basic Flow 1s of the Form of

a Moving Wave or a Standing Wave:

U, (x,t)=U, —U, sin(kx— 1)

u, (x,t) =U, -U, sin (at) cos(kx)



The Basic Model- Moving Wave
« Assuming, for the host gas:
u,(x,t)=U, —U,sin(kx—ot)

t- time, Xx- distance

k- wave number, - angular velocity

Then, for the particle/droplet (non-dimensional):

du 1
d; :§(Ug _up)




he equation of particle motion led to
0" +al +sin@ =L

0=x-t
ﬂ:(ua_l)/ub 05=1/\/Ub St
St ~ coDﬁ

p=U;-1L)u;
where, for normalization: U = a@/k = fL
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15t Application:
Vehicle Exhaust— Enhancing Grouping/ Coagulation
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First Results
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Changes in the mass fraction as a function of the
particle's diameter
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Grouping Spectrum —
from 1 nano to 100 microns
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Calculation with Brownian Motion Effect
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Preliminary Pipe Design

Pipe Design for PEUGEQT
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new dimention strange pipe coalese rosin ramler.wmv

Arsenic Hydride.Particle Diameter
FLUENT PT for Arsenic Hydride
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Scanning Electron
Microscopy




Positioning
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Improving DOC+POC nanoparticles reduction

Diesel engine
(a) ESC1 1000ev/min, 15kW
surface area
6-500Nnm
Original

e laoEor —— DOC+POC —

& 1.208+07 ——GRP+DOC+POC 5

E 1.00E+07 E

‘E‘ B.O0DE+06 é,l

S 6.00E+06 E

% 4 00E+06 ___‘-:_Zi

= & 2.00E+06 =

= ) ==

[rapping = ==
5 S50 500

Particle Diameter [nm]

Nanoparticles

ESC10 3600rev/min, 100kW

(b) surface area
6-500nm
- —_—Original
T e —poceroc T
= 3.50E+08 =—— GRP+DOC+POC E
E 3 00DE+08 =
= 2.50E+08 =
%:-D 2 DOE+08 =)
©  1.50E+08 =
=  1.00E+08 =
¥  sooE+o7 =
O.00E+0D
5 50 S00
Particle Diameter [nm]
- Particle oxidation catalyst (POC) - Diesel oxidation catalyst (DOC)
- first target: to increase particle deposition - effective reduction of HC and CO
in oxidation catalyst without significant back - some reduction of PM (reduction of VOF)
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2nd Application
Trapping

low-concentration particles
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Made by Dr. Shimshon Lerman
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39 Application-
Induced Grouping of
Particles in Water
For their Effective Removal
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Grouping of Nano-scale Particles in Water

By Hamdy
Abo Zaid
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