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Current Status

* An average human body at rest emits abou_t 350’000 J/hr. 0t i : Experiment Schematics Circuit Schematics Prototype Testing
The average surface area of the human skins is 1.7 m? (17,000 cm?) Y Joree PN | _
Heat Flux of 5700 uW /cm?, - {L e o U ,_Jri
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Design & Concepts

oout. TEG

Bismuth Telluride (Bi2Te3) at room temperature ~ 4% Efficiency
Power Density of 228 uW /cm?.
Enough to power health monitoring devices Equivalent circuit of the pathway from human body heat
= Accelerometer (10 yW with 0.044 ¢m?) to a wearable hardware platform.
- Ozone sensor (150 “W Wlth 066 sz). w B David, Sam. Body Heat Can Be the Source of Power for Wearable Devices, Informa, 2017.

Thermal Thermoelectric Generator Voltage Conversion Application
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Sparks interest in creating wearable body-heat
-powered mobile electronics and sensors using TEGS.

fritzing

Past research for this project involved creating ' : DELTA V VERSUS DELTA T | | |
a prototype for a digital watch. : 300 « Characterize the thermal and electrical properties of the

Currently research seeks to design a “UCI"- rigid and customized flexible TEG modules.
LED patterned wearable sleeve.

y =20.09x - 5.6909

 Determine the Seebeck Coefficient of the modules from the
slope of the Voltage versus temperature difference plot.
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Exploded View

50 - - -
Determine the feasibility of using /—LED Panel , e Measure the power generatlon of flexible TEG in a closed
body heat as a form of energy ’ N 0 2 s . s 10 1 14 loop circuit under various electrical load (10Q - 40Q).
_ DELTA T [K]

« Design the circuit schematics using analytical calculations
and experimental results.

Design a LED-Badge that is TEG PERFORMANCE - Rigid-Al-Heatsink

powered by thermoelectric Thermoelectric L - 2000

generators

| LED-Sleeve Concept

1500

 Runthermoelectric simulation to optimize heat transfer
within the system and use this to modify the CAD design

Objectives

Investigate TEG performance Apply engineering concepts to

through analytical modeling, optimize systematic designs g 1000 : )
numerical simulation, and _ , = |teratlve|y.
experimental testing {Heat Transfer; Thermoelectric} g -
o
) « Test the prototype under various operating conditions on
0 8 the cold-side of the TEGs. (e.g. Conduction with and without
Specifications 500 Delta T [K] heatsink, thermal convection induced by human motions,
P Heat Sink, TEG Holder, and TEG Module o 200hm o Hohm © dohm — tnesr(zbanm) - Lner (Gooh) —tnear(d0ohm) radiative cooling substrate)

Volatage Booster

« The LED-badge consists of 13 LED’s featuring the patterning of
the letter “UCI ”.
 Each LED consumes .048W at an operating voltage of 1.6V.

Timeline Budget and Cost

Power,., [W]| = 13 X 0.048 = 0.624] Fall 2019 Winter 2020 Spring 2020 Voltag:lB;o;;tertl% LED ngT: z(.doigde) 3%

=I XK X{(n, xs,)+ Mmpxsp)} x AT — I X Ry,

Cloth Straps 1% Breadboard 1%
$6.00 $5.95

.. , Nov. 2019 Dec. 2019 January 2020 Feb. 2020 March 2020 May 2020 June 2
n,. — the number of rlglc_l TEG’s | ; Cloth Band 3% Copper Heat Sink 34%
ng — the number of flexible TEG'’s g L (o Wiss: Brotatps, & projeet | $12.95 $160.50
s, — the Seebeck coefficient of the rigid TEG in [V/K] Preliminary CAD Successfully Realization:

sy — the Seebeck coefficient of the flexible TEG. Design tasted and the Safety Document

K — the Voltage boosting factor - scope of \
* Characterization of improvements is * MS7: Product

Flexible TEG identified. Manufacturing &

modules & Analyze Integration

The system requires .624W to power 13 LED’s. The power balance Experimental data » Task: Modified

equation determine that 6 rigid TEG's and 1 flexible TEG are CAD & Re-design * MS8: Product TEG Holder 8%
- - : * MS3: First Poster if necessary Successful Test TEG Modules 46% older 5%

required to power the entire system operating at a temperature el

Expected Cost:
$456.42

R;,; — Internal resistance of the system

$34.41

Presentation of the Using Body Heat $216.71

range of 8~10°C. . g
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