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Hi everyone, my name is Shawn Lin. | was born in East Coast of the United States,
and I move back to Taiwan with my family in 2011. | used to live in New York
Metropolitan Area, but our housed was surrounded by beautiful nature of suburban
Garden State New Jersey. | grew up in an environment that is close to one of the most
advanced and internationalized cities in the world, while | roam in the open suburban

space freely, stimulating my creativities.

Since | was little, 1 enjoy hands on projects. | like making things and | grew up
making my own toys with Lego. | am curious about how things work, and love to solve
problem by asking people, watching science channel, or finding solutions on the internet.
I love games also, so combination of the Lego and game “Minecraft” is one of my all-
time favorites. I even competed in an English speech contest based on the game. Although
it was my first time, 1 won a price of excellence. From here | also develop passion for
Lego EV3 Robot, where I competed in WRO during my junior high. My team won the

Regional 2nd Place Trophy in 2018.

In high school | further pursuit my passion in Robotics with school’ s FRC team.

There | make my own project parts with a 3D Printer and a power gaming notebook that



my family got me. As some of the 3D parts takes tremendous calculating power from my
beloved PC, the PC overheated and have burned the motherboard and the cooling grill. |
wanted to prevent this kind of problem in the future. | felt that | wanted to create a system
that can cool my machine efficiently. | wanted to turn the heat into energy and thereby
cooling my PC in return. There you go, perpetual energy that is good for the environment,

good for you, and good for me. I’ m glad to have a chance to conduct this experiment.



Abstract

My goal is to cool my CPU based on the “Seebeck Effect” (electromotive force

(emf) that develops across two points of an electrically conducting material when
there is a temperature difference between them). I use CPU Radiator’s byproduct heat
as energy source to power Thermo Electric Cooler Chip (TEC Chip), where the
electricity generated by TEC Chips power a motor fan to further counter cool CPU
Radiator. TEC Cooling system acts as augmentation to the Radiator without
secondary electric source in a perpetual manner, enhancing power management and

system efficiencies.

To put the above paragraph in layman’s term, what all this mean is “can I find a way
to further cool my computer’s radiator” so it won’t overheat, deform my casing, and
shutdown? I ask myself is there a way for me to reuse all that heat generated by the
hot radiator? Thanks to a device call TEC Chip, where it directly converts temperature
differences between 2 plates to electric voltage. TEC Chip is like a ceramic sandwich
that has a “heat side” and a “cool side”. When heat passes from the “heat side” to the
“cool side”, electricity is produced. So I attached the heat side of the TEC Chip
toward the hot radiator. That hot waste heat from radiator let me produce electricity
from my TEC Chip. Electricity produced from TEC Chip is attached to a micro motor,
which a fan blade is attached. This motor fan is then used to cool the hot radiator. This
motor fan is not connected to any secondary source of power supply, it only uses the

waste heat from the radiator. The lesser the heat, the better the computer will run.

Now to prove that my theory works, I performed the following 5 steps in my

experiments.

Collect necessary data (for example: temperature of CPU, CPU Radiator, etc.),
Micro Motor RPM (Revolution Per Minute) Test,

TEC Chip electricity production test,

TEC Chip and Micro Motor System test,

Effectiveness of Micro Motor Fan cooling the radiator

A e

After these 5 steps, I believe my cooling system should work. However, the TEC Chip
electricity production is still low, and I hope to find a way to increase the power I can
produce to power a more powerful fan. Hopefully this heating and cooling will form
into a loop of perpetual energy production, and I can find my way to better dispense

heat out of all the nagging radiators in the world.
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How a Thermoelectric chip works :

current E C

C : cool side
H : hot side
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Revolution data from direct contact speed testing 820, 8520 and 720
micro motors
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Motor speed test using stroboscope on 8520 and 820 micro motors
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F-B Thermoelectric
Cooler

| TEC1-12706

Performance Specifications

Hot Side Temperature (°C) 25°C | 50°C

Qmax (Watts) 50 57
Delta Tmax (°C) 66 75
Imax (Amps) 6.4 6.4
Vmax (Volts) 144 16.4

Module Resistance (Ohms) 1.98 230
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TEC1-12076 (78°C, Water in mug)
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A cool advance in thermoelectric conversion (Steve Nadis, 2020, December 11)
Investigation of Thermoelectric Module with Applications on Waste Heat Recovery
from Automobile Engine (Yuan-Yuan Hsiao, 2011)
Modeling and Optimization of Biomass Gasifier with Waste Heat Recovery via
Thermoelectric Effect (Hsiao-Kang Ma, 2014)
Performance and thermal stress analyses of a themroelectric module with different fin
designs in a waste heat recovery system (Wang Chi-Ming, 2021)
Professor Kiyoshi Saito (2016, December 12) Waseda Frontline Research Vol. 12-2:
Heat pumps converting ambient heat into energy
https://www.waseda.jp/top/en/news/47374
Simulation and experiment on the cooling performance and power generation of
thermoelectric cooling module (Chen-Yeh Liao, 2012)
TECI1-12706 Datasheet (PDF) - List of Unclassified Manufacturers
Thermoelectric Cooling (Raghied M. Atta, 2018/7)

The Study of Multiple Piezoelectric-Magnetic Fan System for Electronic Cooling
Application (Chun-Lin Liu, 2013)

10. Turning heat into electricity (Jennifer Chu, 2018, January 16)
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