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ABSTRACT:- In research paper, the potential to use waste energies from the Aluminium production at NALCO, 

Angul, Odisha, India investigated. NALCO is a leading producer of high strength steel, such as slab, bloom, billets, 

wire, ingots, other aluminium products every year.  Today many of these flows are pure losses that are cooled away 

or burnt.  Flow fluid through it and transfer liquid to vapors. Most data regarding these calculations were extracted 

from a local processing system and then stored in a model describing the plant. The calculations are presented in 

results part in the form of tables, diagram, graphs, simulation and photography. This study does not consider if an 

investment is economical feasible, just that it has a great potential. The results may be used in further investigation 

that will address the problems. The effective heat energy is radiated when the molten metal liquid pool form at the 

corner of continuous casting. The normal thermal conductivity converts in effective thermal conductivity, at the 

same ‘Cp’ change w.r.t. temperature at different ranges. The prandalt number also changes. 
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       I.    INTRODUCTION   

1.1 Permeable: - Steel Industry is process plant, generally available nearby iron ore mine and coal mine in 

world. The industry utilizing large of quantity of iron ore and coke for production of steel. In this research, out target 

to reduce waste heat. The major to plant iron ore and coal, so coal analysis also include in the same work.  

1.2 Basic Introduction: The impact of economy due to ever increasing energy prices globally and problems 

associated with global warming with the methods of energy utilization especially in the melting processes. There is a 

clear need for the heat transfer industries to focus on energy, efficient methods and implementation of new 

resources.  50% plant need to enhance a technology that reduces emissions for increasing thermal efficiency of 

furnace. 

II REVIEW & LITERATURE  

2.1 OUR REVIEW AND LITERATURE POINT OF VIEW Effective Heat Energy radiated in Aluminium plant 

research work divided in three category. Such as A) Introduction, Analysis, modeling, simulation, parametric 

determination for continuous casting process B) Different Process C) Other parameter 

A) Regarding introduction case some research paper collect and over that basis in [1] continuous casting is used to 

solidify most of the millions tones of Aluminium produced in the world every year. Like most commercial 

processes, continuous casting involves many complex interacting phenomena. The best models for this purposes are 
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mechanistic models based on the fundamental laws and phenomena which govern the process, because they are 

more reliably extended beyond the range of data used to calibrate them. 

 The emerging  C.C. Processes, such as thin slab and strip casting, present, several special challenges, which 

offers opportunities for the application of modeling tools. Reducing the stand thickness from 8 inches to 2-4 inches 

requires higher casting speeds, if productivity is to be matched when combined with the inner mold, these processes 

are more prone to the fluid flows problems. Mold distortion is a greater concern, both because it is relatively larger 

for the thinner product, and because mold life is more critical or the expensive molds needed in these processes. For 

these new process to thrive, the  tearing curve towards process optimization to product quality steel needs to be 

shorter. 

III Discussion & Results 

MATHEMATICAL MODELING OF CONTINUES CASTING PROCESSES 

3.1 INTRODUCTION  

Fig. shows the different regions of the C.C.  A typical method of modeling the strand thermal condition shown in 

fig. the mathematical model is applied to slices of strand that start at the meniscus and travel through the machine at 

the casting steel. The new slices are generated periodically. A sufficient number of slices exist in each condition 

zone to give an accurate representation of the thermal condition in each zone.  

 

 

 

 

 

 

 

 

 

 

fig 3.1   Countinious Casting In Aluminium Plant 

SIMULATION 

Why used Ansys: To find the graphical results. 

Software Selection : Creo – parametric 2.0 and Ansys 11.0 

Hardware : 

I 5 processor 

4 GB RAM 
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1 GB Graphic 

1 TB HDD 

 

 

 

 

 

 

 

 

 

Photo. 3.1: Simulation on computer 

 

Que. What the details of input raw material ? 

Ans. Aluminium material 

Que. What are the Products? 

Ans. Slab, Bloom, Billet, Wire, Ingot. 

Que. What are the properties of material while making the simulation? 

Ans. Density, conductivity, thermal properties. 

 

125Simulation 

Processor for graphical modeling on simulation:- 

Pro E- 2D, 3D model or Ansys direct 

3D FEM – element part 

Thermal load 

Temperature insert 

Heat loss estimate 

 

 

3.2 Results for slab (Graphical result given here):- 

3.2. 1) Results for Slab I: 200 x 1500 mm:- 

a) Conduction 

In slab size 200 x 1500 mm for conduction case the minimum flux generated i.e. at initial stage. Rest of the portion 

as shown in simulation (Fig). The stress generated with respect to area. In temperature gradient with respect to 

displacement in x direction, - 0.286872 & max 0.378015. At the bending portion or curvature portion low 

displacement & other portion continue. The temp case lower temp at initial & final of slab at 370C. The maximum 

temp generate at latter on initial & beginning of final near about 15460C . At curvature portion average of 10430C. 

For the thermal expansion total flux case in fig. shows vector diagram float from top to bottom. The minimum flux 

at curvature portion and gathers of flux vector at initial and final stage of slab. 

b) Convection 

In convection of temp more temp about 15460C at throughout plate, 

less end 28.1840C.The total gradient case minimum through the plate but maximum at top of plate. Some average 

also generate shown by spot in fig. The total flux consideration of simulation minimum at 0.765 E-03 at front of the 

part of 

126Simulationslab. Maximum at 153.932 at end stage again some expansion available on plate. 

c) Radiation 

The vectors in upward direction whereas in conduction in downward direction. The maximum at 0.34803J curvature 

portion. The minimum gradient 0.303657 at initial of plate rest of outward portion average way shown in fig. The 

flux in x-direction nodal solution is minimum 0.183 E-12 at curvature portion shown by dark spot fig. Maximum at 

0.339 E-12 initial of plate. The radiation gradient in x-direction fig. the expansion maximum at again curvature 

portion & minimum at initial exactly opposite to flux in x-direction. In fig. the total flux shown by vector form more 

at initial 0.427 E-15 &shown by dot at end of plate & small amount of on in between of plate. The total gradient 

shown in fig. again dot way at end of plate &    minimum at initial of plate. 
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DESIGN OF ENERGY SAVING SYSTEM  

4.1 SWOT Analysis:- 

STRENHTHS End use sales Controls & Direction Right Products. Quality and reliability. 

WEAKNESSES Customer list not teste Some gaps in range for certain sectors 

OPPORTUNITIES Could development new products Local competitions have poor products 

THREATS Legislation could impact Environmental effects would favor larger competitors 

4.2   Losses of energy in practical case:- 

(1) Transportation of ingot one shop to another shop by chair way. 

(2) Transportation of tundish. (3) Transportation ladle. (4) Slag layer is wastage product over the molten 

metal. (5) Heat energy loss in continuous casting. (6) Molten metal float through land channel. (7) Heat energy 

radiate at pouring time. 

4.3 The following methods are proposed in the design:- 

4.3.1 Controlling Method 

I) Air Fuel mixture: When the heated material flowt through the cavity or over the roller that time heavy 

amount of heat energy loss, the air passes over for collecting heat i.e. air fuel ratio should be maintained. 

II) Position of each stock item in the furnace: In side furnace how position to put product. 

III) Direct fuel use reductions through optimization of combustion efficiency: Good quality of coal used for 

furnace. So less quantity of ash form. 

X) Measure to save energy:- 

(1) Thermocouple. (2) Thermometer for molten solution. (3) Arrangement of water duct over C.C. to 

radiated energy collects there. (4) Improvements and sharpness in chemical treatment for quality of coal. 

(5)Electrical energy case electrical energy meter check regularly. (6) Convert heated water to vapour & strike 

turbine for production of electrical energy, to generate. (7) Less slag generation so insert powder there. (8) 

Maintenance activity effectively workout. (9) Wattmeter use. (10) Recharge battery use.(11) Storage energy. (12) 

Developed the energy management system. (13) Collection of energy to install water pipe in through ash dumping. 

4.3. 2 Energy Saving System -1: (Attached pipe):- 

In fig. 4.3.2 shows the pipe attached to the furnace. The molten metal flow through the pipe and flowt in cavity or 

die for casting purpose. Fg. 6.2 shows the actual thermal reading Fig. 6.3 shows wire frame model with results. Fig 

6.4 shows the solid geometrical model over there shows one pipe for measuring the inlet & outlet temp flow molten 

metal through the pipe. 



             International Journal of Latest Engineering Science (IJLES)                     E-ISSN: 2581-6659 

           Volume: 02 Issue: 04                            July to August 2019                                 www.ijlesjournal.org 

 

 

© 2019, IJLES                                                                                                                                                                   Page 76 

4.3.3  Energy Saving System - 2:- 

(Design of heat saving system for rolling process); In fig 4.3.2 shows diagrammatical arrangement. The 

heated molten metal poured through ladle in die cavity. The water get warm. The temp measures at different points. 

Design of Energy Saving System. The experimental type arrangement fabricated for different products such as 

cylindered rod, square & rectangular plates or other.  Through this arrangement design of heat saving system for 

rolling process is justified.  Energy consumption For calculating heat one experimental set up discuss here as a 

model which is diagrammatical shown below  

 

 

 

 

 

 

 

 

 

Fig. 4.3.2 ( attached pipe) 

EXPERIMENTAL INVESTIGATION 

5.1   Introduction:- The experimental investigation for carried out by fabrication of a small prototype 

model using Lead-Tin material. 

5.2  CAD model :- First made CAD model in Creo parametric (2.0) software before the experimental set 

up fabrication. In CAD modeling assembly design subpart given did the work over. Again some Top down, medium 

down & bottom approaches are there. Out Top down approach is the best suitable for this model. 

 

 

 

 

 

Fig. 5.2 CAD Model 
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5.3 Results of CAD model:- 

Description : After making the 3D wire frame, 3D solid geometrical model and separate every parts with 

front view, top view & side view of CAD model, some Ansys result are collect in Hardware system which already 

specification given above the CAD model in this chapter. Different results shows in colour. How to blow air over & 

generate the heating effect when plate is hot. Here used steel as a raw material. 

Cad Modeling Ansyss, FEM Thermal Analysis, Product data. Determine Heat conduction, convention and radiation 

from slab, bloom, billet, wire, ingot, Furness and exhaust gas pipe 

6.1 Simulation: Slab Result :- 

6.1 Slab-1 Conduction Result  

 

 6.2 Tundish : Tundish meas die, when casting of slab, bloom, billets produce by continuous casting method the 

particular shape die used is  called tundish. The die (tundish) made of special raw material, for the strong casting 

material powered in tundish by ladle or pipe arrangement. There is a outlet given at bottom of tundish when the 

molten metal powered in tundish, the raw material itself take a particular size which flowt through outlet of tundish 

as in the form of slab, or change the tundish size, get bloom or change the tundish size, get billet. 

 

 

 

 

 

 

 

 

 

fig. 6.2  CAD Model of Tundish 
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7.1 CONCLUSION & RESULT 

Objective 

1) To finding the heat energy loss is in the search work. 

2) Details takeout for research work from NALCO, Angul, Odisha, India. 

3) To identify the effectiveness of thermal conductivity by simulation method. 

4) Use mathematical model 

CAD modeling Conclusion 

After making CAD model in creo-parametric 2.0 (Assembly Design) in (top down approach), the real wire frame 

model and solid frame model shows, how to view is in front, Top, Side and back side. 

Energy saving method conclusion 

Financial loss of steel plant save. Use here strength, weakness, opportunity & Threat analysis i.e. SWOT model also 

success here 

% energy saving and method 

Energy saving method CAD model : in simulation of different products which use in BSP plant, its optimization 

value Flow method : When the heated material flow over the conveyor collect heat by duct method, it is succeed 

collect the reading  

Conclusion & Result Cost worth affect : After using all above method, the research success & financially losses 

saving in the firm of coal, electricity which directly help to government. Research Gate citation also getting for such 

work. 

Power Generate In parametric analysis chapter [8] there is calculation given for 

collection of heat a) Heat energy form collect from continuous casting method in steel melting shop. b) Heat energy 

collected from furnace. c) Heat energy collect from exhaust gas. d) How to generate electric power numerical value 

& fig given. 

Hence parametric analysis result also success. 

 

Recommendation future work :- 

Heat Energy loss remain study, in lots of industries such as Textile 

industry, paper industry, chemical industry, workshop 

Heat energy loss in cast iron plant. 

Heat energy loss in copper manufactory plant. 

Heat energy loss in Aluminum. 

Heat energy loss in alloy industry. 
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