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ABSTRACT 

 

 

The centrifugal blower is a device for move the air of other gases in difference condition. 
The rotating impeller in the centrifugal blower function as to increase the speed and volume of 
an air stream. This device used kinetic energy system to increase the volume of the air or gas 
stream. Dimension of the centrifugal blower also play a role for the performances of the process. 
The project was carried out to investigate the research problem centrifugal blower operation 
process due to that now is difficult to study. Usually to done the experiment of centrifugal 
blower performances need to fabricate and get the data. However, this method is not consistent 
because the accuracy of the data and the results produce are not sure. Therefore, this project was 
conducted to investigate or carry out experiments on the centrifugal blower performance 
analysis and simulation using ANSYS software with difference dimension. Methodology to do 
this project are by using SolidWorks Software for design the centrifugal blower and ANSYS 
Software for the simulation. Findings of this project is the volume air flow generated from each 
type dimension of centrifugal blower. 
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ABSTRAK 

 

 

 

Kipas empar merupakan alat yang beroperasi untuk membawa angin atau gas dalam kondisi 

yang berbeza. Putaran pendesak didalam kipas empar berfungsi untuk meningkatkan kelajuan 

aliran udara yang dilalui. Sistem untuk proses kipas empar ialah tenaga kinetik iaitu dengan 

meningkatkan ketumpatan udara atau aliran gas. Saiz dimensi kipas empar juga memain 

peranan dari segi aliran udara yang dihasilkan. Projek ini dijalankan untuk menyiasat masalah 

kajian operasi proses aliran kipas empar yang kini sukar untuk dikaji. Kebiasaannya untuk 

mengkaji prestasi kipas empar, perlu membuat model dan melakukan eksperimen. Namun 

dengan kaedah ini, kejituan data dan keputusan yang dihasilkan tidak pasti dan proses 

melakukakn juga akan melibatkan kos yang tinggi. Oleh itu, projek ini dilaksanakan untuk 

menyiasat atau melaksanakan eksperimen terhadap prestasi kipas empar dengan menggunakan 

analisis dan simulasi perisian ANSYS berasakan dimensi yang berbeza. Kaedah untuk 

melaksanakan projek ini ialah dengan menggunakan perisian Solidworks untuk rekabentuk 

kipas empar dan perisian ANSYS untuk simulasi. Penemuan penting dalam projek ini ialah 

ketumpatan aliran udara yang dihasilkan berasaskan jenis dimensi kipas empar yang berbeza. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

1.1 Background 

 

 A centrifugal blower is a device for move the air or other gases in difference 

condition. The rotating impeller function as to increase the speed and volume of an air 

stream. Kinetic energy system is used in centrifugal blower impeller processes to increase 

the volume of the air or gas stream. Centrifugal blower displace air radially, the airflow 

direction is changing by 90. They are study, quiet, reliable and capable of operating over a 

wide range of conditions. 

 

 This mechanical device will completely functional when the impeller is in good 

condition. The pressure and flow of a fluid will increase after an impeller rotate. An impeller 

is a rotating component of a centrifugal blower, usually made of steel, bronze, brass, and 

aluminium. An impeller transfers energy from the motor that drives the fan or blower to the 

air or gas being transfer by accelerating the air or gas outwards from the centre of rotation. 
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There are a few basic types of impellers or fin ribs used in industrial. An example shrouded 

radial blade, open radial blade, open paddle wheel, backward inclined, backward curved, air 

foil blade, forward curved multi-vane and backward curved radial. Each type of impeller has 

their own characteristic based on the design of impeller. An example, backward inclined. A 

flat blade design is available in blower wheels. These wheels’ types are commonly used for 

general ventilation, forced cooling at higher pressure and in dust collection system where 

the fan is on the clean air side of the dust collector. 

 

 
The centrifugal blower is one of the most mechanical device widely used fans. 

Nowadays, majority HVAC industry commonly used centrifugal blower. This mechanical 

device is simpler in construction and quite cheaper than axial fans. Industry are used in 

transporting gas and in ventilation system for buildings. They are also well suited for 

industrial processes and air pollution control systems. The centrifugal blower produces by 

the centrifugal force generated in a rotating column of air producing potential energy (PE) 

and by the rotational (tangential) velocity imparted to the air as it leaves the tip of the blades 

producing kinetic energy. 

 

 

1.2 Problem Statement 

 

In centrifugal blower operation flow process is highly complex. It is have to design 

and develop the sketching or dimension of impeller and casing. Also, determine to reduce 

the flow losses significantly. Nowadays, in the centrifugal blower experiment it is difficult 

to obtain the data of characterization of centrifugal blower performance for different impeller 

configuration. In this project will examine a simple method for obtaining data for these 
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problems. Next, small factories cannot afford to buy equipment to conduct experiment on 

the search for centrifugal blower performance. In this project, also will reveal the simple 

method to carry out experiment for small industries. 

 

 

1.2 Objective 

 

 
The objectives of this project are as follows: 

 

1.  To find the difference process of centrifugal blower between difference 

dimension. 

2. To get the skill of using ANSYS software to conduct simulation of Centrifugal 

Blower. 

 

 
 
 

1.3 Scope of Project 

 

The scopes of this project are:  

1. The study or theory are presented in this report. The study is 

about the performances of centrifugal blower for different 

impeller. 

 

2. Blower operating variables for performances enhancement were analysed using 

Computational Fluid Dynamics (CFD) and ANSYS. 
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1.4       General Methodology 
 

 

The method that need to be carried out to achieve the objectives in this 

project are listed below. 

 

 

1.4.1    Literature review 
 

 

Journals, articles or any materials regarding the project will be 

reviewed and analyze the experiment conduct. 

 

1.4.2    Study 
 

 

Study about the centrifugal blower performance for different impeller in 

theory the relationship of impeller design and the blower performance 

 

1.4.3    Experiment 
 

 

Run the experiment to find the characterization of centrifugal blower 

performance for different impeller. 
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1.4.4    Simulation 
 

 

 

Centrifugal blower operating variables for performances for different 

impeller enhancement were analyzed using SolidWork Simulation or 

Computational Fluid Dynamics (CFD) or ANSYS software. 

 

 

1.4.5    Report writing 
 

 

 

A report on this study will be written at the end of the project. 

 

 

The methodology of this study is summarized in the flow chart as shown on Figure 
1. 

 



 

6 
 

 

 

Figure 1: Flowchart 
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CHAPTER 2 

 

 

 

LITERATURE REVIEW 

 

 

 

2.0 Introduction 

 

 This chapter reviews the researches that related to the study of characterization of 

centrifugal blower performance for different dimension. The literatures reseach mainly 

focus on the performance of centrifugal blower and simulation using ANSYS software. 

 

2.1 Centrifugal Blower 

 

 

2.1.1 Introduction 

 

 In industry, they widely used different application of centrifugal blower 

which are proficient of as long as restrained to rise high-pressure and flow rates. There 

are two main part in centrifugal blower, which are the casing and the impeller. Design 

dimension of impeller one of the way to improve performance of centrifugal blower. 




