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1. Motivation

D2 A/C Use Worsens Climate Change: Increased air

L)‘T))_] conditioning usage — higher greenhouse gas emissions

Thermoelectric Harvesting as a Solution: Converts heat
@ into electricity for cooling; eco-friendly alternative based on
»  the kinetic theory of gases.
Research Aims to Reduce Environmental Impact: Testing
@ thermal energy harvesting to effectively lower kinetic energy
=~ & temperatures, rivaling traditional A/C
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2. Methods

Components: LTC3108 circuit, Peltier tile, 1:20 transformer, LED/fan
LTC3108 boosts Peltier output to ~3.3VTwo insulated boxes with
black bases for heat absorption, equipped with hygrometers.
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thermoelectric system.
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3. Results

N

[Seebeck Effect]

V = alpha * Delta T, where alpha is the Seebeck coefficient

Temperature Difference:

e Experimental box stayed 5°F cooler than control; peak 7 °F difference noted at 9 minutes
(excluded due to 10-minute intervals).

Temperature Difference Over Time
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e Only the experimental box showed a temperature drop.

e Peltier tile used Seebeck effect to generate energy from temperature differences,

suitable for continuous use.

Environmental Impact:

e Thermoelectric cooling is a zero-emission, sustainable alternative to A/C, lowering

carbon footprint and rivaling A/C efficiency.
Comparative Efficiency:

e Thermoelectric system cooled 5°F in 10 minutes (0.5°F/min).

e Traditional A/C cools an average house by 1°F in 18 minutes and a small room in 1.4

minutes. Performance is promising for an emerging technology.
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[Cooling Rate Calculation]

dT/dt = Delll'a T/Delta t

(Temperature Difference)

Delta T eff = T_conﬁrol - T_experimental

(Heat Extracted (Q)]

Q = m * cp * Delta T_eff, where m is air mass, cp is air's specific heat.

[Power Output (P)J

P = VI, with efficiency eta = P/ Q_input

Comparative Efficiency: Cooling Rate
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L. Discussion & Future Work

References

1. Improvements:

. . . WINTERTDCLUCKWISE
o Better insulation (e.g., styrofoam, foil)

I I
o \/oltage monitoring with a multimeter F . fw (\ v q
o Scaling for larger spaces and year-round heating [ +1 byl

Up to 15% savings on heating Up to 30% savings on cooling

o Potential A/C alternative with lower emissions

2. Sustainable Transportation: LTC3108 chip converts ambient thermal
energy to electricity — carbon-free power source for EV
charging(transportation sustainability)

Heat Wave Relief: Eco-friendly cooling

4. Impact: Thermoelectric cooling could reduce energy use and environmental 13,

impact, aiding in a carbon-neutral future.
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