
P r o c e e d i n g s o f the W a y a m b a U n i v e r s i t y In te rna t iona l C o n f e r e n c e , Sri L a n k a , 29 - 30 A u g u s t 2014 

DEVELOPMENT A N D DESIGN OF L O W COST THERMOELECTRIC MODULES FOR 
WASTE HEAT HARVEST 

M.M.D. Marasinghe1, C.S. Suriyakula1, T .M.W.J. Bandara1, N.D. Subasinghe2 and 
N.B. Suriyaarachchi2 

' Department of Physical Science, Faculty of Applied Science, Rajarata University of Sri Lanka, 
Mihintale, Sri Lanka; 2 Institute of Fundamental Studies, Hantana Road, Kandy, Sri Lanka 

C o r r e s p o n d i n g au thor : d i n e s h a p p l i e d @ g m a i l . c o m 

T h e r m o e l e c t r i c genera tors ( T E C s ) c o n v e r t heat e n e r g y d i rec t l y in to e lect r ic e n e r g y u s i n g the 
p h e n o m e n a ca l led ' S e e b e c k effect". *Pe l t ie r effect* a n d ' T h o m p s o n effect" are the o t h e r 
p h e n o m e n a related to this e n e r g y c o n v e r s i o n . T h e r m o e l e c t r i c d e v i c e s are v e r y robust e n e r g y 
c o n v e r t e r s as t h e y h a v e n o a n y m o v i n g parts a n d a lmost n o w e a r and tear. N o w a d a y s , 
s e m i c o n d u c t o r mater ia ls are w i d e l y used t o p r o d u c e t h e r m o e l e c t r i c generators w h i c h are h i g h l y 
e x p e n s i v e a n d t h e y n e e d h i g h t e c h n o l o g y . H o w e v e r , in this s tudy w e h a v e f o c u s e d t o d e v e l o p a 
l o w cost t h e r m o e l e c t r i c m o d u l e us ing l o w t e c h n o l o g y t o harves t w a s t e heat. In Sri L a n k a , t h e r e 
are m a n y areas that t h e y d o not h a v e e lec t r ic i ty faci l i ty yet . T h e ma jo r o b j e c t i v e o f this r e s e a r c h 
study is to g i v e a s o l u t i o n for t h e m to fulf i l l the i r e n e r g y needs o f d a y t o d a y life. D i f f e ren t 
c o m m e r c i a l l y ava i lab le metals a n d mater ia l c o m b i n a t i o n s w e r e tested in this s tudy a n d h ighest 
per c o u p l e p e r Ce ls ius v o l t a g e a m o n g those w a s s tud ied . T h e highest per c o u p l e p e r C e l s i u s 
vo l tage w a s g i v e n b y the I ron/Brass c o m b i n a t i o n . It w a s 0.0108 m V . I ron/Brass c o m b i n a t i o n w a s 
used to b u i l d the t h e r m o e l e c t r i c m o d u l e . L o w cost l o w t e c h designs w e r e tested t o h a r v e s t w a s t e 
heat f r o m e x h a u s t f u m e s a n d gases. T e s t e d t h e r m o e l e c t r i c m o d u l e s s h o w g o o d potent ia l a n d it 
can b e d e v e l o p e d to o v e r c o m e e n e r g y needs in rural areas using exhaus t heat in t h e i r d a i l y 
affairs. Fur ther , p r o p e r mater ial se lec t ion a n d the use of n e w metal a l loys are g rea t l y 
advantageous for e f f i c i e n c y e n h a n c e m e n t o f these m o d u l e s . 
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