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Abstract - Gas turbines have an important role in electric 

power generation gasterband technology is used in a variety 

of configurations for electric power generation. Turbine 

blades are mainly affected due to static loads also the 

temperature has significant effect on the gas turbine rotor 

blades. This paper summarises the design and steady state of 

thermal analysis of gas turbine router blade on which Solid 

Works 2020 of software is used for design of solid model of 

the turbine blade. Ansys 16 software is used for analysis of 

finite element model generated by meshing of the Blade and 

design calculation is computed by using MAT lab software 

.The materials of the gas turbine rotter blade are chosen as 

copper titanium and nickel.  
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1. INTRODUCTION 

 
At the heart of a gas turbine engine lies a vital workhorse: the 

rotor blade. These wing-shaped airfoils lining the edge of a 

spinning disc play a critical role. They are meticulously 

designed to capture the energy from the engine's scorching 

hot, high-pressure gas. As this gas streams past the blades, it 

exerts a pushing force, causing the disc and shaft to spin. This 

rotation is the engine's output power, used for propulsion in 

aircraft or electricity generation. The efficiency of the entire 

gas turbine hinges on the effectiveness of these blades in 

extracting energy. Operating in an extreme environment, rotor 

blades endure intense heat, centrifugal forces from high 

speeds, and constant stress from the gas flow. These 

demanding conditions necessitate the use of advanced 

materials and sophisticated cooling technologies to ensure the 

blades can withstand this harsh environment. 

2. Introduction to Solid Works 

This software suite empowers engineers and designers across 

industries to bring their ideas to life. It offers a user-friendly 

interface packed with robust features, encompassing all 

aspects of product development from creation to analysis and 

management. At its core, SOLIDWORKS excels in building 

detailed 3D models, fostering a virtual environment to explore 

form and functionality before physical prototypes are built. 

Beyond modeling, it allows for analysis of a design's behavior 

under various conditions, aiding in optimization for 

performance and efficiency. Furthermore, SOLIDWORKS 

facilitates seamless collaboration throughout the design cycle, 

enabling clear communication and streamlined decision-

making between designers, engineers, and other stakeholders 

involved in the process. 

SOLIDWORKS is a computer-aided design (CAD) software 

program that allows you to create 3D models of physical 

objects. It is used by engineers, designers, and other 

professionals to create everything from simple parts to 

complex assemblies 

Figure 1: SOLID WORKS 
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3. Introduction to ANSYS Work Bench 

Ansys, a software suite synonymous with 

engineering simulation, empowers engineers across 

disciplines to virtually analyze products before 

they're built. Imagine a digital testing lab to examine 

designs under extreme conditions, simulating stress 

on buildings or airflow around wings. Ansys enables 

virtual prototyping and testing, optimizing 

performance by identifying areas for improvement, 

ultimately reducing risk and cost by mitigating 

potential problems early in the design phase. 

ANSYS WORKBENCH, developed by ANSYS 

INC., USA, is a computer aided finite element 

modelling and finite element analysis tool 

(CAFEM AND CAFEA). In the graphical user 

interface GUI of ansys workbench the user can 

generate 3-dimensional and FEA models, 

perform analysis and generate results of 

analysis. We can perform a variety of tasks 

ranging from design assessment to finite 

element analysis to complete product 

optimisation analysis by using ANSYS 

WORKBENCH. ANSYS also enable the 

combination of standalone analysis system into 

a project and to manage the project workflow. 

 In ansys workbench this are the list of 

analysis can be determined: 

➢ Modal analysis 

➢ Static structural analysis  

➢ Transient structural analysis 

 

             

Figure 2:  ANSYS Work Bench 

 

4. Methodology 

 

 

5. Process 

5.1 Create a new part and select the Front plane. 

• To create a new part, click the File menu and select 

New. Then, select Part and click OK. 

• To select the Front plane, click the Planes menu and 

select Front. 

 

Figure 3.1 Selecting a Plane in SolidWorks  

5.2 Creating a Rectangular block 

• Select the rectangle tool. 

• Give the dimensions as per the picture given below. 

 

 

 

Identifying the problem

Creating a 3D Model of the Turbine Blade in 
Solid Works

Importing the 3D Model into Ansys 2023

Now Performing Required Analysis on the 
Turbine With Different  Materials

Observing the Results and Identifying the 
Efficient Material to be used
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Figure 3.2 Creating a Rectangular block 

5.3  Creating the rectangle on top plane 

• Now, select the top plane  

• Create the rectangle on the top surface of the 

extruded rectangular block. 

• After creating on the top surface of rectangular 

block click on enter.   

 

Figure 3.3  Creating the rectangle on top plane 

5.4 Creating the rectangle on the top surface of the 

rectangular block 

• Now, select the top plane  

• Create the rectangle on the top surface of the 

extruded rectangular block. 

• After creating on the top surface of rectangular 

block click on enter. 

• Rectangle block has been created on the top 

surface of the rectangular block 

 

 

 

 

Figure 3.4 Creating the rectangle on the top surface 

of the rectangular block 

5.5  Creating a hilt 

• Create a small rectangle at the right side of the 

bottom rectangular block. 

• Then select lofted extrude command from the 

features. 

• Now select the rectangle to be extruded and give it’s 

dimensions as required. 

 

Figure 3.5 Creating a hilt 

   5.6  Creating of the fins  

• Select the front plane and click on enter  

• Create a small rectangular blocks on the bottom 

rectangular block  

• Select the  features and select the cut extrude 

command  

• Extrude the small rectangular blocks as per the given 

dimensions  

• After that select the mirror command and select the 

object to be mirror 
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Figure 3.6 Creating of the fins 

5.7  Creating the blade profile 

• Select the top plane 

• Now on the top surface of the rectangular block  

• Select the arc command and draw the arc as per the 

given dimensions  

• Select the extrude command click on enter 

• Select the blade profile and extrude the blade profile 

 

 

Figure 3.7 Creating the blade profile 

 

6   Process of ANSYS Work Bench 

6.1   Main windows of a Ansys Workbench 

⚫ Open the ansys software work bench student version  

⚫ After opening of ansys work bench click on new file  

⚫ In the new file it will open ansys systems  

⚫ After that click on linear budding  

⚫ Click on geometry 

 

 

Figure 3.8 Main windows of ansys workbench 

6.2  Selection of a Material Properties  

⚫ Click on the tool box  

⚫ Now we can see the properties of an ansys 

⚫ In the properties select the physical properties  

⚫ It shows the engineering data the material application 

will be done by the add symbol in the general materials  

⚫ In this we are using the aluminium alloy  

 

Figure 3.8 Selection of a Material Properties 

6.3  Generation of mesh Geometry 

⚫ From the outline tab select the geometry part  

⚫ From the bottom window material 

⚫ Select the required model 

⚫ To generate the mesh in the fixed support right click on 

the analysis settings and insert the fixed support  

 

Figure 3.9 Generation of mesh Geometry 
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6.4  applying and fixing of the Component 

⚫ To apply the moment right click on the analysis settings 

and insert the moment 

⚫ Select the required locations and apply  

 

 

Figure 3.10  Moment  

6.5  Applying of the Different Moments 

⚫ AT THE MOMENT 10Nm 

 

Figure 3.11 Equivalent stress at the 10Nm 

 

Figure 3.12 Total Deformation at the 10Nm 

Equivalent stress 

The stress obtained is  9.9627*107pa for Al alloy 

which is very low as compared to the yield strength of 

material 

Total deformation 

The deformation of the body is very low as compared 

to the body size, so it will not be taken into the consideration 

⚫ AT THE MOMENT 20Nm 

 

Figure 3.13 Equivalent Stress at the 20Nm 

 

Figure 3.14 Total Deformation at the 20Nm 

 

 STEPS IN THE TRANSCIENT THERMAL 

ANALYSIS 

6.6 Main windows of a Ansys Workbench 

⚫ Open the ansys software work bench student version  

⚫ After opening of ansys work bench click on new file  

⚫ In the new file it will open ansys systems  

⚫ After that click on linear budding  

⚫ Click on geometry 

 

Figure 3.15  Main windows of ansys workbench 
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6.7  Selection of a Material Properties  

⚫ Click on the tool box  

⚫ Now we can see the properties of an ansys 

⚫ In the properties select the physical properties  

⚫ It shows the engineering data the material application 

will be done by the add symbol in the general materials  

⚫ In this we are using the aluminium alloy  

 

Figure 3.16 Selection of a Material Properties 

6.8  Generation of mesh Geometry 

⚫ From the outline tab select the geometry part  

⚫ From the bottom window material 

⚫ Select the required model 

⚫ To generate the mesh in the fixed support right click on 

the analysis settings and insert the fixed support  

 

Figure 3.17 Generation of mesh Geometry 

6.9  Applying the Temperatures and HEAT  FLOW 

To apply Temperature the component: Right click on 

the Analysis Settings – Insert – temperature Support – Select 

all the bushes or bearings location and apply, Now enter the 

Temperature value’s  oC. 

 

 

Figure 3.18 Temperatures 

To Apply the heat flow: Right click on Analysis 

settings – Insert – heat flow – Select the required locations as 

shown below and apply – Now enter the heat flow value:10 

w/mm2 oC. 

 

Figure 3.19 Heat Flow 

• AT THE TEMPERATURE 100 oC 

 

Figure 3.20 AT THE TEMPERATURE 100 oC 

The Heat flux obtained is  2.419*106w/m2 for Al 

alloy 

• AT THE TEMPERATURE 200 oC 

 

Figure 3.21 AT THE TEMPERATURE 200 oC 

The Heat flux obtained is  3.9726*106w/m2 for Al alloy. 
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7. Results  

GRAPH FORMAT : 

 

Figure 3.21  Graph Format  

 

STATIC STRUCTURAL ANALYSIS 

 

Table 1: Statistical structural analysis 

The table appears to be a sample of a structural analysis 

output, possibly for a beam subjected to increasing moments. 

There are moment (N-m), stress (N/m²), and deformation (m). 

Looking at the data, we can see that the moment, stress, and 

deformation all increase as the serial number increases. This 

suggests that the structure is likely experiencing increasing 

load. The stress values are in the millions of N/m² which is 

typical for structural analysis results. Without additional 

information about the specific material and geometry of the 

structure, basic statistical analysis on the data you provided. 

Here's a summary of the statistical analysis of the data: 

The average moment applied is 25 N-m. 

The average stress is 2.53 x 10^7 N/m². 

The average deformation is 2.56 x 10^-4 m. 

TRANSIENT THERMAL ANALYSIS 

 

Table 2: Transient thermal analysis 

In the conducted transient thermal analysis, the 

temperature of the system varied over time. Initially, 

at t = 0 seconds, the temperature was 0°C. As time 

progressed, the temperature increased, reaching 

100°C at t = 1 second, 200°C at t = 2 seconds, 300°C 

at t = 3 seconds, 400°C at t = 4 seconds, and finally, 

500°C at t = 5 seconds. The heat flow remained 

constant at 10 W/mm²°C throughout the analysis. 

Notably, the heat flux exhibited a substantial 

increase, reaching 58,374 x 10^6 W/m² at the final 

time point. These findings provide valuable insights 

into the transient behavior of the system under study 

 

8. Conclusion  

In this project, i here create or design or modeling of turbine 

blade block by using one of the most advanced 3dimensional 

software mostly known as Solid Works software. By catia 

software I designed v12 engine block by using different type 

of tools and feature can be seen in modeling of turbine blade . 

Later the file is saved in the format as a STP or IGES file to 

do analysis on the component. The analysis is done by ansys 

software one of the most practical meshing accurate analysis 

software to find out the results over the component. By using 

ansys software I here declared the rate of increase the 

temperature in turbine will increase the heat flux in turbine 

blade. 
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