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Fig 2. 2-Dimensional simulated pressure contours of acetylene—air mixture
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10-7-1. [28] Spark induced plasma spectroscopy (SIPS) for real-time
analysis about fine dust and virus air propagation (¥+3.)

® Spark-induced plasma spectroscopy and new sensing device
B SIPS utilizes an electrical discharge from a high voltage at a low current to
produce plasma when the applied voltage is higher than the ambient voltage
B This compact sensing device was used in combination with a new quantitative
analytical method using Bandpass filter and photodiode
® Real-time monitoring of toxic components from fine dust and virus
B In current study, the development of an innovative and effective technique for
real-time, quantitative monitoring of toxic fin dust and virus using plasma

emission spectroscopy is presented
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10-7-2. [ &] Classification of the source of virus using spark—induced

plasma spectroscopy combined with deep learning (Convolutional
neural network) (%53.)

® Spark-induced plasma spectroscopy combined with deep learning

Recently, plasma spectroscopy coupled with supervised machine learning,
partial least squares, and artificial neural networks has demonstrated great
utilities for efficient classification of samples with similar chemical composition
This work presents a new attempt on the use of deep learning in identifying the
source of viruses. To enhance the classification accuracy, a two—dimensional
convolutional neural network (CNN) is trained to automatically classify the

sources according to the plasma emission

® How to use CNN in plasma spectroscopy

G3Zzu

The emission spectrum is transformed into black and white images and
classified through the feature extraction

Moreover, the structure and parameters of the two—dimensional CNN model are
optimized and determined to be the suitable for the classification

The performance of the proposed CNN method is shown to improve the results
obtained via other learning methods such as support vector machine, partial

least squares discriminant analysis, and artificial neural network
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10-8. [A2¥] An optimal configuration for spark-induced plasma
spectroscopy for space exploration (BA &)

® Spark-induced plasma spectroscopy
B SIPS utilizes an electric spark to induce a strong plasma for collecting atomic
emissions
® An optimal configuration of SIPS
B This study analyses the potential for using a compact plasma spectroscopic
device instead of conventional laser—induced breakdown spectroscopy in

utilization of space exploration, fine dust analysis, and virus detecting

Horizontally fixed at 3 mm Horizontally varied

’<_.| ] 1~5mm

3mm
2 mm
1 mm
——————— 0 mm
P -1 mm

ko

~ Vertically fixed

, Vertically varied
; at 1 mm

-1~3 mm

Stand-off distance Electrode gap distance
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10-9. [2 8] Dielectric Breakdown-induced Shockwave and Microjet (23]

® Mechanism
B Dielectric breakdown by short pulsed voltage discharging.

B Effective underwater streamer propagation by pre—existence of bubble

catalysts.
® Shockwave treatment & Medicine injection
B Application to extracorporeal shock wave lithotripsy
B Hormonal medicine injection such as insulin, vaccine and actibiotics

B Chlorhexidine injection to treat periodontal disease
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Fig. Pressure contours as per dielectric breakdown
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10-10. [A¥] Thermal analysis of the energetic materials using

calorimetry based experiments (2.5%)

® Thermal analysis for

B Aged energetic materials (pyrotechnics, propellants, and explosives)

B Thermal energy storage

® [dentification of aging effects & extraction of reaction kinetics
B Physical/chemical changes and thermodynamic characteristics
B Variation in kinetic parameters (activation energy and pre—exponential
factor)

B Reaction analysis (endo- or exothermic reactions, peak temperature, etc.)
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10-11. [2 3] Thermal analysis of the energetic materials using
calorimetry based experiments (Gnanaprakash Kanagaraj)

Electrically controlled solid propellants (ECSP) are special class of propellants,
which exhibit specific combustion characteristics that are uncommon with typical
composite solid propellants. Most important features are to achieve ignition and
undergo combustion only when sufficient electric power is supplied to this material,
completely extinguish in the absence of external electrical source when the operating
pressure is below a certain threshold, establish discreet impulse bits and multiple
start/stop operations. This pyroelectric behaviour of these propellants entices a lot of
potential propulsion applications in various fields and creates opportunities to vastly
explore such unique energetic materials.

ECSPs utilization in propulsion device offer creative use in wide array of
applications in various fields such as gas generator systems, on-demand variable throttle
control devices, pulsed plasma thrusters, micro-propulsion systems, commercial space
vehicles for satellite station keeping, mission/deorbit corrections, defence propulsion
system’s attitude controls, long duration spacecraft applications, long range solid rocket
motors and launch vehicles.

In this laboratory, new propellant formulations would be developed that possess
better efficiency, performance, ballistic properties, stability and safety. The influence
of oxidizer and binder content on the pyroelectric/combustion behaviour of ESP and the
inclusion of metal particles (Al) in ECSP formulations would be investigated. Flame
sensitivity experiments evaluate the thermal response of the propellant to an external
flame at atmospheric conditions. Electrochemical dependency tests provide

quantitative measurements of voltage, current, and recession rates at the electrode as a



function of time at atmospheric conditions. An experimental arrangement will set up
with identified electrodes to perform these tests under atmospheric conditions. For
combustion tests under pressurized conditions, the windowed strand burner setup,
available at our XEL laboratory, will be utilized. Further, the thermal characterization
of these propellants using DSC/TGA would also be performed. Finally, the micro-
thruster system would be designed and incorporated with ECSP to test for its

performance in order to meet the requirements of space applications.
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Fig. 1 Schematic of the experimental setup for combustion tests
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Fig. 2 ECSP burning inside a strand burner with 200 V DC supply at different pressures
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