
JOURNAL OF ENGINEERING PHYSICS 307 

A METHOD FOR THE DETERMINATION OF THE PELTIER NUMBER 

O. L I I ' ya r sk i i  

Inzhenerno-  F i z i chesk i i  Zhurnal,  

UDC 537.322 

Vol. 14, No. 3, pp. 564-565, 1968 

We consider an indirect method of determining the Peltier number 
for a semiconductor thermoelectric element, and this method is based 
on measuring the initial dynamic steepness of the volt-ampere charac- 
teristic. 

The methods used to m e a s u r e  the Pe l t i e r  number  
[1] involve heat m e a s u r e m e n t s  which r e q u i r e  spec ia l  
equipment~ whence 

The proposed  method of de te rmin ing  the Pe l t i e r  
number  is based on rep lac ing  the t h e r m a l  m e a s u r e -  
ments  with e l e c t r i c a l  m e a s u r e m e n t s .  

According to the g e n e r a l  theory  [1], the v o l t - a m p e r e  
c h a r a c t e r i s t i c  of a semiconduc to r  t h e r m o e l e c t r i c  e l e -  
ment  can be p re sen t ed  in the f o r m  

U = IR  + aAT = 

= I R  1 +!(H--O'51R)a - - ~ R Q o ,  (1) 

where  the t e m p e r a t u r e  d i f fe rence  a c r o s s  the junct ions 

1 (I17 - -  0.512R - -  Qo), 
T 

while the heat conduction between the junct ions 

Rz 

Having de t e rmined  the dynamic slope of the vol t -  
a m p e r e  c h a r a c t e r i s t i c  in the fo rm 

S d = - d U  = R ( - ~ H + I )  - a (2) 

for  a cu r ren t  I = 0 we find that the ini t ial  dynamic 
s lope So can be exp re s sed  as 

So = Sd (O) = R ( z II + 1), (3) 

/ 7 =  
z \ R  --11. (4) 

According to (4), the Peltier number is defined by 
the efficiency parameter z, the thermal emf coefficient 
o~, the thermocouple resistance R, and the initial dy- 
namic slope of the volt-ampere characteristic of the 
thermocouple. 

The initial dynamic slope of the volt-ampere char- 
acteristic is defined as the slope of the tangent to the 

c h a r a c t e r i s t i c  fo r  the cu r ren t  I = 0. To r a i s e  the ac-  
curacy  in the de te rmina t ion  of the Pe l t i e r  number,  
the thermocouple  p a r a m e t e r s  z, ~, R, and the vol t -  
a m p e r e  c h a r a c t e r i s t i c  of the thermocouple  must  be 
de te rmined  at the same  t empera tu re .  
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