THERMOELECTRIC GENERATOR

Graduation Project

Manufacturing of
thermoelectric generator

Meet our team:
Hussein Osama Badr
Hebatullah Sayed Abd-elsalam
Mirna Mohamed
Mostafa Ame Youssef

Mohamed Gamal El-Kholy

Supervised by:

Prof.Dr. Iman El Mahallawi

Page 1



THERMOELECTRIC GENERATOR

«» Abstract

Harvesting electricity from waste heat by means of thermoelectric devices has been gaining
scientific and technological interest over the past decades. A thermoelectric device is a solid state
device that directly converts the heat flow into current flow and vice versa the current flow to
temperature difference without moving parts or working fluids. This material capability makes
thermoelectrics a challenging issue for thermoelectricity generation and refrigeration. It is very
effective in generating low power and compact devices. The same thermoelectric device is also
used for cooling systems particularly in applications that require robustness and silence.

In this work a carbon nanotubes/organic polymer is introduced for low cost, versatile, nontoxic,
light weight and high performance thermoelectric materials. Organic polymers have low thermal
conductivity which is desirable for thermoelectric field. Composite films of polyvinyle Acetate and
multi wall carbon nanotubes (MWCNT) are demonstrated as a new candidate material for
thermoelectric application. MWCNT wt. percentage ranging from 1 — 70 wt. % were manufactured
and tested for thermopower and electrical conductivity. Dioctyl sodium sulfosuccinate is used as the
wetting agent in ratios of 2, 25 and 100% of CNT weight content. A study of the effect of the
dispersant to CNT ratio on the electrical conductivity and thermopower of the composite was also
carried out. The composite thermoelectric properties were measured as a function of CNT
concentration at room temperature.
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[THERMOELECTRIC GENERATOR]

s Achievements
e Conferences posters and presentation

1.“Applying CES to Identify the Hosting Material for Thermoelectric Generator”,
7" North American Materials Education Symposium, university of California,
Berkeley

2.“Case Study on Development of a Prototype Thermoeclectric Generator”, Product
Development and Innovation symposia — PDI , Ain Shams university, May 2016.

3.“Thermoelectricity ”, Symposia on sustainable mega projects, BUE , May 2016

4.“Manufacturing of Polymer/Carbon nanotubes thermoelectric Generator”, European
Advance Materials Congress, August,Stockholm-Sweeden, 2016.

5.“Thermoelectric behaviour of polyvinyl acetate /CNT composites”, Alloys and
Compounds for Thermoelectric and Solar Cell Applications V symposium, TMS,
2017.

e Conferences Paper

6.“Thermoelectric behaviour of polyvinyl acetate /CNT composites”, Alloys and
Compounds for Thermoelectric and Solar Cell Applications V symposium, TMS,
2017

(Accepted but not published yet)

o Competitions

7.Egyptian Engineering Day ( EED — 2016 ).
Holds the second place at the energy competition.

8.Innovation and Graduation Projects forum — Egyptian Engineers Syndicate (2016).
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http://www.materials-education.com/2016/na/posters.htm#iman

