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Problem Definition

Sterilization of Micro Organisms (on surfaces
and in water) at Low Temperatures by using
Atmospheric Pressure, High Voltage AC
and DC Power Supplies

(relatively new in area)
&

Towards Developing 3D Numerical

VISUAL-PARALLEL MHD CODE with
Radiation, Mass and Heat transfer
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Sterilization : elimination of all transmissible
I'agents (such as bacteria, spors and viruses) from a
surface, a piece of equipment, food or biological

culture medium (e.g. water).

1. Physical:
(1) Heat, presence or absence of moisture. (i1) Radiation

2. Chemical:
(1) chemical solution (i1) chemical gases

3. Mechanical: Filtration
Methods:
Steam Sterilization
Dry heat sterilization
Filtration

Gas sterilization (Explosive hazard , Toxic , not
appropriate for solutions )

Irradiation : (Highly specialized equipment required

Effect of irradiation on products and their containers)

2




Pulsed discharge in
water with gas
bubbbling

Pulsed streamer
discharge in gas
on water surface

Pulsed discharge
in water

Delac corona discharge
in gas on water surface
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EFFICIENT METHOD
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Atmospheric Pinched Plasma
Discharge
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Circuit and System Schematics

Matching circuit Container

HV Power ]
Supply Mixer

Electrodes W DC Motor

transformer
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Algae Elimination
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Bacteria Sterilization

zaman(dk)
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Bacteria on Surfaces
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SPOR Sterilization in Water

EMT = 10.00 kv
WD = TO0mm

EHT = 10,00 KV
WO= T.0mm
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Textile Dye Conversion
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EMISSIVE & LANGMUIR PROBES for
DC-RF GLOW DISCHARGE PLASMA

SETR
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1.4 kV 3-100 mTorr
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Emissive Probe Design

Ceramic tube

Quartz glass Isclation conpound

a. Hairpin probe

]

b. Linear probe
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Sweep Voltage for Probe Heating
= §

Var-iac voltloge=80 Voltis .........-.l
N L

;l
a

o
(]

Ip [ arb. wnits)
-]
o

&
¥

@ 40mTerr
¢ SOmTer
s 0mTerr

¥ dias (Volts)

MEASURE > n_ & T,




A

NEW VACUUM CHAMBER
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1D CODE
Numerical Solutions of GLOW DISCHARGE
Ion Flux on Surface




®

Density Profiles




NOTE: CODE DEVELOPED by US!

v Choose NS, MHD, Partially
lonized Plasma, Glow
Discharge Modules

v User friendly GUI,
v Create complex mesh,

v Specify any IC and BC,
v Create color & vector graphs,

v Run Steady State or Time
Dependent problems,
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Properties of the

v Mesh Generation
Structured/Unstructured Triangular mesh

Quit
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v Unstructured Triangular Meshes
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v Applying the Boundary and Initial
Conditions—USER FRIENDLY
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v Graph Selection
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CONSERVATION OF MOMENTUM
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NUMERICAL MET.

JLAR MESH & WAVE MODEL
Fluctuation Distribution on

Structured/Unstructured Triangles

HOD on




JT:O-(Eext+VXBextj+J )




MATRIX Distribution on
Structured/Unstructured Triangles

Similar to FEM but more efficient & stable

Phillip Roe & von Karman Institute
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- GUI communication

Confinuous coftimiaticalion
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DOUBLE DIFFUSIVE FLOWS
SALT FINGER INSTABILITY

SALINITY

TEMPERATURE




(a) Unstructured Mesh

[ sreen at t=1 (2] Demsity at t=1

(d) PIC sreen at t=2 (&) Demsity at t=2
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NUMERICAL TESTS

6. ELECTROMAGNETIC BRAKING TEST




TWO+1/2 DIMENSIONAL CODE

The temperature color graphs for a flow around heated elec-
tronic component for Re = 250 and Pr = 071 at times, ¢t =
156.2, 157.6, 159, 160, 161 from top to the bottom.

Test: Flow over Heated Electronics Component




TWO+1/2 DIMENSIONAL CODE
screen view
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Test: Discharge X-Section Sudden Expansion
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v Develop Efficient and CHEAP plasma
systems

v Low Temperature Sterilization

v Various Electronics & Robotics
Applications

v GOAL: Numerical 3D calculations
(mesh generation algorithm OK)

v GOAL: Develope an automatic vacuum
system for BIO-SENSOR development

v GOAL: Anaerobic Bacteria Elimination
from teeth by modular plasma probe




