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ABSTRACT 

This project involves designing a two blade propeller for a solar powered 

model size glider with a specified mission profile. A Software called JavaProp was 

used to assist in the design analysis. The solar powered glider has a weight of 0.662 

kilogram with wing span of 2 meter, glide ratio of 19 and gliding velocity of 10 m/s. 

The propulsion for the glider is primarily intended for climbing at 10 degree climb 

angle. The propeller design has a diameter of 30 centimeter, pitch of about 30 

centimeter and blade angle (at 75% radius) of 22.7 degree. It has a maximum 

efficiency of about 74 % with available thrust and power of 1.46 Newton and 13.21 

Watt respectively, at design condition. The off design performance characteristic for 

the propeller was also predicted. The detailed geometry of the propeller is presented 

as AutoCAD drawings. 

vi 



TABLE OF CONTENTS 

CONTENTS PAGE 

AUTHOR DECLARATION i 

CERTIFICATION 

SUPERVISOR 

COURSE TUTOR 

PAGE TITLE 

ACKNOWLEDGEMENT 

ABSTRACT 

TABLE OF CONTENTS 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

ii 

iii 

iv 

V 

vi 

vii 

X 

xi 

xiii 

CHAPTER I INTRODUCTION 

1.0 Background 1 

1.1 Objectives and Scope 2 

1.2 Organization of Thesis 2 

VH 



CHAPTER H AERODYNAMICS OF PROPELLER PROPULSION 

2.0 

2.1 

2.2 

2.3 

Propel 1 

2.01 

2.02 

2.03 

2.04 

2.05 

2.06 

How a 

er Propulsion 

Axial Momentum Theory 

General Momentum Theory 

Blade Element Theory 

Combined Blade Element and 

Momentum Theory 

3-D Effects on Propellers 

Vortex Methods 

Propeller Works 

Propeller Geometry 

Aerocty namic Characteristic of A Propeller 

4 

4 

5 

5 

6 

6 

7 

10 

11 

CHAPTER HI JAVAPROP SOFTWARE 

3.0 

3.1 

Software Overview 

JavaProp 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

3.1.5 

3.1.6 

3.1.7 

Design Card 

Airfoils card 

Geometry Card 

Modify Card 

Multi Analysis Card 

Single Analysis Card 

Options Card 

CHAPTER TV DESIGN ANALYSIS 

14 

15 

15 

15 

16 

16 

16 

16 

17 

4.0 Glider Mission Profiles 18 

4.1 Glider Aerodynamic Analysis 19 

4.2 Propeller Design Parameters 23 

viii 


