<

2

EXPERIMENTAL STUDY ON EFFECTS OF NOZZLE SHAPE AND
DIAMETER ON HEAT TRANSFER USING PUMPING MECHANISM
DEVICE

NOR MAISARAH BINTI MASWAN
(2013275934)

A thesis submitted in partial fulfilment of the requirements for the award of Bachelor

of Mechanical Engineering (Manufacturing) (Hons.)

Faculty of Mechanical Engineering
Universiti Teknologi MARA (UiTM)

JULY 2016



“I declared that this thesis is the result of my own work except the ideas and
summaries which I have clarified their sources. The thesis has not been accepted for
any degree and is not concurrently submitted in the candidature of any degree.”

Date : 29" JUNE 2016
Nor Maisarah Binti Maswan

Uitm No : 2013275934



“I declared that I read this thesis and in my point of view this thesis is qualified in
term of scope and quality for the purpose of awarding the Bachelor of Mechanical
Engineering (Manufacturing) (Hons.) «

Date : 29" JUNE 2016

Supervisor
Ir. Sh Mohd Firdaus Bin Sh Abdul Nasir
Faculty of Mechanical Engineering
Universiti Teknologi MARA (UiTM)
13500 Permatang Pauh

Penang.



ACKNOWLEDGEMENT

Alhamdulillah, thanks to Allah, the Merciful, the Beneficent. | managed to
complete my thesis within the given time. At the beginning of this project, | have my
doubt since it was challenging to know whether my objectives of this project are
achievable in the short timeframe available. Now, after the completion of this thesis,
I would like to acknowledge those people that helped me going through this
bittersweet journey that I could not have imagined.First of all, I would like to give
my deepest appreciation to Ir. Sh Mohd Firdaus Bin Sh Abdul Nasir for accepting
and to supervise me in order to complete my project. | have been very fortunate for
his immeasurable patience, understanding, and persistence in guiding me. I am
extremely thankful and indebted to him for sharing expertise, experience and the
encouragement extended to me. My gratitude to assistance lecturer, Mr. Lesairuamin
Bin Leiahs who helped me with 3D printing of models and samples. My research
would not have been possible without his assistance.In addition, | would like to thank
my laboratory and working partner, Noor Aishah Binti Rabion for exchanges of
knowledge, skills and laboratory works which helped enrich my experience and
knowledge. Not forgotten also my beloved family and friends that always supporting
me and never stop encouraging me with their wishes during these stressful and
difficult moments. On top of that, my thankfulness to all people around me, who
directly or indirectly, that helped me in the completion of my thesis. Last but
certainly not least, 1 would like to thank Universiti Teknologi MARA for the

opportunity to finish my research and completing my thesis.



ABSTRACT

Synthetic jet is a pumping mechanism device that been used as a cooling
method for electronic devices. It is a device that formed by suction and ejection of
fluid that produce by oscillating diaphragm inside the cavity. The advantages of the
synthetic jet are produced higher heat transfer coefficient (h) compared to the fan
system and will reduce the power consumption and increase the consistency.
Besides, it helps to enhance the thermal performance and lower noises as well as
reduce the flow bypass and increases the local heat transfer from the heat sinks. This
arrangement also does not require additional fluid circuit which makes it simpler
compared with other methods. The common cooling system used which is fan-type
has numerous disadvantages such as noise produce from the fan, the weight of the
fans itself, need to use an air filter to prevent dust from entering the case to avoid the
dust from clogging up the internal components. 3D printing has been used to
fabricate the synthetic jet model to determine heat transfer coefficient. The maximum
heat transfer cavity depth for the synthetic jet is 1 mm compared with 2 mm, 3 mm, 4
mm and 5 mm. Four different types of nozzle shape have been tested which are
circular, diamond, triangle and square at various distance from the heated surface.
The experiment also was conducted with frequency range 300 Hz to 700 Hz and the
effective value of frequency for the maximum heat removal is 500 Hz. The result
shows that circular nozzle shape with 3 mm diameter at 3 cm distance with 500 Hz
frequency has maximum heat transfer coefficient. High velocity fluid is obtained at
circular shape with 3 mm diameter nozzle of 1 cm distance. As the conclusion,
maximum heat transfer coefficient was at 500 Hz which is at resonance frequency

and higher diameter nozzle has low heat transfer coefficient with low fluid velocity.





