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Abstract: Computational Fluid Dynamics (CFD) is treading numerical simulation algorithm which is occupying an enormous 

variety of transitions and different critical modeled which helps in inbounded validation. In this study a justified review of 

molten metal flow, investigating by CFD analysis, continuity of flow of equation, self-magnetic breakage forces experiment 

and several validation experiment are been endorsed.Many research paper are been reviewed but with the help of CFD 

analysis and validation with different algorithm equations but fluidity of molten flow was missing. However, the outcome of 

the study is to develop an algorithm to measure the effectiveness of forces in molten metal flow. 
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Introduction 
 

T. Thorson says that spatiotemporal pattern 

formation occurs in a variety of non equilibrium 

physical and chemical systems. The author shows 

that a microfluidic device designed to produce 

reverse micelles can generate complex, ordered 

patterns as it is continuously operated far from 

thermodynamic equilibrium. Flow in a 

microfluidic system is usually simple viscous 

effects dominates and the low Reynolds number 

leads to laminar flow. The author says that 

subnanoliter vesicles have significant potential as 

tools for the screening of biological and synthetic 

compounds (T. Thorsen et al.). B. Zheng presents 

an overview of the use of soft lithography and two-

phase fluid flow to form arrays of droplets. The 

author discusses the crucial issues in the formation 

of stable arrays of droplets and alternating droplets 

of two sets of the aqueous solution include the 

geometry of these microchannels, the capillary 

number, and the water fraction of the system. The 

author says that non-newtonian fluids and the new 

materials for soft lithography become available, it 

is anticipated that arrays of droplets will find an 

even broader range of application (B. Zheng et al.). 

P. Chapelle studied the free surface shape and 

dynamics of a molten droplet. The frequencies 

associated with the oscillatory translation motions 

of the drop and to the variation of its free surface 

are measured using high-speed video image 

analysis. After the research author says that, a 2D 

transient model has been developed, which 

involves the simultaneous stimulation of the 

distribution of the levitation forces inside the drop, 

stirring of the liquid metal in the drop induced by 

the latter, and deformation of the free surface (P. 

Chapelle et al.). W. Lan proposed that a level set 

method embedded in a Computational Fluidic 

Dynamics (CFD) simulation is a useful approach in 

the study of microfluidic two-phase flow. In this 

research author established that, a new governing 

equation for the level set function to overcome the 

“mass loss” problem.  

The feasibility of the modified method was 

proved by the simulation of a droplet formation in 

a co-tube microchannel. The modified method was 
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then used to simulate the droplet flow in a focusing 

shape microchannel. The simulation results 

showed that the droplet size would decrease with 

an increase in the continuous phase flow rate. The 

mass transfer speed slowed, and there was an 

enrichment of the material at the head of the 

droplet because the velocity at the rear of the 

droplet was higher than that in the front (W. Lan et 

al.).  J.H Xu says that Perpendicular flow is used to 

induce oil droplet breakup by using a capillary as 

the water phase flow channel. It is a new route to 

produce monodispersed emulsions. The wetting 

properties of the fluids on the walls are 

exceedingly important parameters. Depending on 

the oil and water flow rates, different spatial 

distributions of the two phases as laminar, plugs, 

cobbles and drops, are obtained. The author says 

that the influences of flow, contact angle and 

wetting properties on the dynamics of plug and 

drop formation is very important to the theoretical 

understanding of the scaling law of droplet 

formation in microfluidic devices, especially when 

it is in the plugs regime. This might lead to 

applications in precise control of droplet sizes in 

small volumes (J. H Xu et al.).  B. Zheng proposed a 

method for creating droplet pairs by generating 

alternating droplets, of two sets of aqueous 

solutions in a flow of immiscible carrier fluid 

within (Poly-di-methyl-siloxane) PDMS and glass 

microfluidic channels. The author says that the 

technique can be used to index the composition of 

the droplets, and this application is illustrated by 

screening conditions of protein crystallization. The 

author also says that, to precise control of both the 

rate and the final extent of concentrating solution 

and will complement the methods based on the use 

of water-permeable PDMS or water-absorbing 

carrier fluid (B. Zheng et al.). K.I Sotowa studies, a 

new micro reactor suitable for particle synthesis is 

proposed.  

The microreactor consists of the main channel 

and two sub-channels. An organic phase was fed to 

the main channel, and the reactants were forced 

into the organic phase stream through the sub-

channels. The reactants which were fed to the main 

channel collide with each other to form droplets, in 

which nucleation and particle growth take place. 

Since nucleation takes place in the dispersed phase, 

which hardly touches the channel wall, the 

problem of fouling can be resolved. The author 

indicated that the flow pattern and mixing 

behavior in the droplet is strongly affected by the 

flow rates of the reactants, and it was predicted 

that the flow rates of the reactants should be 

different to each other to exploit the recirculation in 

the droplet, to enhance the mixing rate (K. Sotowa 

et al.). M.W Weber says that Bubble formation in a 

microfluidic flow-focusing device is simulated 

using the volume-of-fluid approach to achieve a 

complete solution of the Navier–Stokes equations 

for both the gas and liquid phases. The author says 

that, the existence of two distinct modes of bubble 

formation. Simulations of systems an order of 

magnitude smaller than those investigated 

experimentally indicate that such reduced systems 

sizes are a viable approach that would result in 

much smaller bubble sizes (R. Shandas et al.). A.J 

Abrahamse tells that, Membrane emulsification is a 

process in which a to-be-dispersed phase is pressed 

through a membrane; the droplets formed are 

carried away with the continuous phase. To design 

a suitable membrane setup, more insight into the 

formation of the droplets at the membrane surface 

is needed. Computational fluid dynamics CFD was 

successfully used to calculate the shape of a droplet 

growing at a pore in a laminar crossflow. These 

calculations facilitate the design of a membrane, 

tailor-made for membrane emulsification (R.M 

Boom et al.). M.D Menech discussed that the 

application of a phase-field method to the 

modeling of immiscible two-phase flow in 

microfluidic devices in three dimensions; in 

particular, this approach is validated by 

investigating the dynamics of droplet breakup in 

asymmetric T-shaped junction. The phase diagram 

obtained from the numerical simulations agrees 

very closely with the author, experimental results 

that were performed with water-in-oil dispersions, 

confirming the reliability of the numerical 

approach (M. D Menech et al.). M. Sussmen told in 

his study that, A coupled level set/volume of fluid 

(CLSVOF) method for computing 3 D and ax 

symmetric incompressible two-phase flows. The 

author says that this method combines some of the 

advantages of the volume of fluid with the level set 

method to obtain a method which is generally 
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superior to either method alone. The author uses 

numerical and theoretical methods to compare 

CLSVOF and flows in which surface tension forces 

and changes in topology are dominant features of 

the flow (M. Sussman et al.). SW Simpson develops 

a dynamic model to predict the formation of 

molten droplets on a moving wire electrode in a 

gas metal welding arc. The author says that the size 

of the droplets formed initially in our calculation 

need not be representative of the droplets formed 

successively during a continuous welding 

operation (S.W Simpson et al.). V. A Nemchinsky 

says that Electrode melting and melt transfer are 

the most important processes during arc welding 

with a consumable electrode. The author 

considered the temperature distribution in the 

electrode, one side of which (the electrode’s tip) is 

heated by a constant heat flux of density. The 

opposite side of the electrode is kept at a constant 

low temperature.  

When the melting isotherm moves some fixed 

distance from the electrode’s tip, all of the molten 

metal is removed, so that the remaining part has 

the melting-point temperature at its surface. This 

remaining portion of the electrode melts again and 

a new ‘droplet’ detaches. After the practical 

experiment author says that, the most interesting 

regime is close to the high-frequency end of the 

plateau range. It gives the highest melting rate and 

the lowest heat load on the weld. Also, this regime 

is stable: a small variation in operational conditions 

does not lead to a big scatter in the droplet’s 

parameters (V. A Nemchinsky et al.). J.C Amson 

proposed that The Lorentz force in the molten tip 

of an arc electrode can be found by integrating the 

Maxwell stress over the total surface of the tip; 

when the current density is uniformly distributed 

over the surfaces the result can be expressed as the 

product of a constant, the square of the total 

current passing through the tip, and a coefficient 

which depends on the shape of the tip. The Lorentz 

force in typical situations is calculated and its 

variation and effect during the formation and 

detachment of the molten tip. Finally, the author 

says that Values much larger than those 

customarily associated with molten tips are seen to 

appear towards the end of the tip detachment cycle 

(J.C Amson et al.). In gas metal arc welding, L.A 

Jones says that magnetic forces arising from the 

interaction of the welding current with its magnetic 

field play an important role in the detachment of 

drops from the molten welding electrode. These 

forces drive the dynamic evolution of the drop and 

also depend on the instantaneous shape of the 

drop. The author observed experimentally that, 

manifestations of magnetic forces are shown and a 

technique for approximating the temporal 

evolution of the axial magnetic force from 

experimentally measured drop shapes is reported. 

The technique provides quantitative data 

illustrating the large increase in the magnetic forces 

when a drop detaches from the electrode (L. A 

Jones et al.). V. A Nemchinsky proposed that the 

motion of melted metal in a droplet hanging at the 

tip of an arc electrode during arc welding is 

considered. The motion is induced by a surface 

tension gradient due to the non-uniformly heated 

surface of the droplet. In this paper, the author says 

that a simple formula describing heat convection 

due to the Marangoni effect in a droplet is 

obtained. The effective coefficient of thermal 

conduction is expressed as a function of the 

viscosity of the liquid and the surface tension 

difference along the droplet surface. The formula is 

applied to obtain the heat fluxes in the liquid metal 

droplet hanging at the tip of an electrode during 

welding. After experimental analysis, the author 

says that, for conditions typical for arc welding, the 

effective coefficient of thermal conduction exceeds 

the normal value by approximately tenfold (V. A 

Nemchinsky et al.).  R. K Chin examined that, 

transient and steady-state distributions of 

temperature and stress along the centerline of a 

single, initially molten metal droplet deposited 

onto a comparatively large substrate. Author 

studies address the issues of temperature and 

stress evolution due to the deposition of one or 

more superheated molten metal droplets onto a 

large substrate initially or above room 

temperature. Finally, after the research work, the 

author says that final residual stresses after 

deposition of a second droplet are not significantly 

lower in magnitude than does due to the 

deposition of a single droplet (R. K Chin et al.). S. 

Chakroborty says that Viscous jets of a molten 

metal ready to be transferred into the arc welding 
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pools are inherently unstable, and the associated 

droplet formation can be influenced by modulation 

of surface tension forces, which are strong 

functions of variations of temperature and 

surfactant composition The work done by the 

author deals with the development of closed-

formed mathematical expressions directly 

depicting various modes of the associated capillary 

instabilities. From the present study, the author 

says that it can be inferred that an augmentation in 

metal droplet breakup rate can be affected by 

modulating the capillarity of the free jet. Exact 

variation of processing parameters can be 

achieving the desired control (S. Chakroborty) J. 

Haider proposed that, a two-dimensional model 

that includes the arc, the wire anode, and the 

cathode workpiece.  

 

 

Materials and Methods 

 

The model is a unified treatment of the arc, the 

welding wire, taken as the anode, and the 

workpiece, taken as a plane cathode. The author 

designed a method that allows a determination of 

the shape of the droplets as a function of time and 

includes a full account of arc characteristics and 

interactions between the plasma and the wire. A 

transition from the globular transfer mode to the 

spray transfer is predicted as the current is 

increased. At low currents, the size of the large 

droplets of globular transfer is determined largely 

by a balance of gravity and surface tension. At high 

currents, the onset of small droplets of the spray 

transfer mode is due, in the present study with 

argon, to the influence of the forces from the self 

magnetic field of the current in the drops (J. Haider 

et al.).  K. Mishima proposed in his studies that, it 

is to visualize the behavior of molten metal 

dropped into water during the premixing process 

using neutron radiography which makes use of the 

difference in the attenuation characteristics of 

materials. For this purpose author suggested, a 

high-sensitive, high-frame-rate imaging system 

using neutron radiography was constructed and 

was applied to the visualization of the behavior of 

molten metal dropped into water. The author 

collected the debris of molten metal after the 

experiment, and the relation between the breakup 

behavior of the molten metal jet or lumps and the 

size and the shape of the debris particles was 

investigated (Y. Saito et al.). 

 

 

Results and Discussion 

 

In this study compact simulation review have been 

organized, different algorithm techniques have 

been implemented to collect a justified datas to 

overcast the different characteristics and 

interactions.  

 

 

Conclusions 

 

Many simulation experiments can be done using of 

different algorithm techniques which may initiate 

different characterization paths. Many papers are 

been reviewed, and this study tells about the gap 

i.e; no involvement of simulation with 

experimental and mathematical validation. 
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