=

4

AERODYNAMIC PERFORMANCE OF O-RING
PAPER PLANE

AMIRUL ASHRAF BIN HASSAN
(20137670009)

BACHELOR OF MECHANICAL ENGINEERING
(MANUFACTURING) (HONOURS)
UNIVERSITI TEKNOLOGI MARA (UiTM)
JANUARY 2017



“I, Amirul Ashraf Bin Hassan declared that | am the writer for this thesis. | also
declare that none of any part of the thesis or the whole of the thesis has been

submitted or published for a degree at Ui'TM or other institutions.”

Amirul Ashraf Bin Hassan

UiTM No: 2013767009



“I declared that I read this thesis and in our point of view this thesis is qualified in
term of scope and quality for the purpose of awarding the Degree of Mechanical

Engineering (Manufacturing) (Hons.)”

Supervisor or Project Advisor
Dr. Noor Iswadi Bin Ismail
Faculty of Mechanical Engineering
Universiti Teknologi MARA (UiTM)
13500 Permatang Pauh

Pulau Pinang



ACKNOWLEDGEMENT

Thanks to almighty Allah for helping and giving me a strength to complete
this thesis. | would like to extend my deepest appreciation to my supervisor, Dr.
Noor Iswadi Bin Ismail for his knowledge, advice, suggestion and guidelines

throughout my simulation work and my thesis writing.

I am highly thankful to the post-graduate student’s under Dr. Iswadi for
giving me a hand and valuable ideas during my simulation work. Their help and

ideas make my simulation work going smoothly.

Lastly, I would like express a great thanks to all my family members who
never give up to giving their help, support and encouragements throughout my
studies. | also would like to thanks to a person, who directly or indirectly helps me

during this research.



ABSTRACT

The O-ring paper plane can be categorized as one of the Micro Air Vehicle (MAV)
based on their characteristics and size, however, the aerodynamics performance of
the O-ring paper plane are not fully discovered by previous researchers due to the
complexity of the aerodynamics and design. Thus, the objectives of this research are
to compare the aerodynamics performance of O-ring paper plane based on the
different hoop sizing and to find the effect of hoop size on the aerodynamic of O-ring
paper plane. The O-ring CAD designs are initially developed by using the ANSY'S-
Design Modeler before the aerodynamic simulation executed based on ANSYS-CFX
simulation. Three types of O-ring paper plane known as Design 1, 2 and 3 which has
different hoop size for front and rear hoop are used for ANSYS-CFX simulations.
The results shows that the lift coefficient (C;, ) for Design 2 and Design 3 stall at 30°
which is higher 4° than Design 1. The maximum lift coefficient (C;,__ ) results also

shows that Design 3 has the better C;, _ at 0.613482 which is 6.32% and 14.22%

higher than the Design 2 and Design 1, respectively. Based on the minimum drag
coefficient (Cppin ) analysis, all design produce almost similar Cpp,;, at AOA= 0°.
However, at this stage, Design 3 produces the lowest Cppyi, at 0.015459 which is
3.5% and 1.43% lower than Design 1 and Design 2, respectively. The moment
coefficient analysis shows that Design 3 produce the steepest curve slope value at
AC;/ACy= -0.444 which is 5.16% and 12.12% higher than Design 2 and Design 1,

respectively. This result signifies a potential in Design 3 to be more stable compared



