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Abstract & 
Keyword 

This thesis explores two computational approaches to learn and simulate 
complex physical systems exhibiting constraint characteristics. The target 
applications encom pass both solids and fluids. On the solid side, we 

proposed a new family of data-driven simulators to predict the behaviors of 
an unknown physical system by learning its underpinning constraints. We 
devised a neural projection operator facilitated by an embedded recursive 
neural network to interactively enforce the learned underpinning 
constraints and to predict its various physical behaviors. Our method 

can automatically uncover a broad range of constraints from observation 
point data, such as length, angle, bending, collision, boundary effects, and 
their combinations, in the context of a diverse set of physical systems 
including rigid bodies, ropes, articulated bodies, and multi-object collisions. 
On the fluid side, we proposed a gauge numerical simulator to model fluid 
phenomena using Clebsch wave functions. Our method combines the 
expressive power of Clebsch wave functions to represent coherent vortical 
structures and the generality of gauge methods to accommodate a broad 
array of fluid phenomena. We devised a transformed wave function as the 

system’s gauge variable to improve a fluid simulator’s vorticity generation 
and preservation ability. We showcase our method by simulating various 
types of in compressible flow phenomena, including complex vortex filament 
dynamics, fluids with different obstacles, and 

surface-tension flow. 
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Abstract: As now a day the natural resources getting exhausted so 
construction technology is movingtoward the utilization of industrial waste 
in our we utilize The present study covers the use or recyclede-wastes as 
replacement of coarse aggregates and partial replacement of cement by fly 
ash in concrete.The main aim of the study is to investigate the change in 
mechanical properties of concrete with theaddition of e-wastes in 
concrete.It is found that the use of e-waste aggregates results in the 
formationof lightweight concrete. In This research project Coarse 
aggregate is partially replaced by electronicwaste from 0% to 30% Then in 
these mix 10%, 20% and 30% of fly ash is also added by 
partialreplacement of cement. Various test like Specific Gravity Test, 
fineness modulus, Bulking of Sand,Water absorption Test, Aggregate 
Crushing Value, Aggregate Impact Test and aggregate abrasionvalue, 
slump cone test, compressive strength test is also performed on concrete 
ingredient andconcrete. 
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Tensile strength. 
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Abstract & 
Keyword 

Abstract— This research paper presents an investigation into the application of 
smart embedded technology for the parametric analysis of solar photovoltaic 
(PV) panels. The proposed Arduino-enabled approach utilizes sensors to collect 
real-time data on various parameters such as temperature, irradiance, and 
voltage, allowing for comprehensive analysis of panel performance. Solar PV 
panels are widely used for harnessing renewable energy, but their performance 
can be affected by various factors such as shading, dust accumulation, and 
aging. Therefore, continuous monitoring and evaluation of PV panel parameters 
are crucial to ensure optimal energy generation. Keywords— Solar PV, 
Arduino, Voltage and Current Sensor, Light Sensor, Temperature sensor. 
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