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Growing Oscillation of Pd Temperature 



Anomalous Temperature Coefficient of  Ni-Cr Resistance 

Helium Analysis 
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PID: Proportional, Integration, Differential 



t

u
k

t

PPID









1

;
)(

P
22

PID
R

uK

R

V u

u

u
P

u

u

R

uK

R

uuK
P PID

uu
PID








 2 

 2 2 222

ukPPID   1

IKV
R

K
u

R

K
k u

uu 2
22 2

1 



;0][
)(

*)(
)(

*)( 112

2

1 













i

f

p

f

p

f

dp
T

TT
Kk

t

TT
Kkk

t

TT
TKkC

)( 1

1

dpi

p

TKkCT

Kk




 ,0
)(2

)(

11

1







dpp

ip

TKkCKk

TKkk


] 1[*]  [*)( 2

of tSintExpATtT  

Suppress Oscillation 
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TEPERATURE OF Pd TUBE  

RESISTANCE OF Ni-Cr WIRE 

Anomalous Temperature Coefficient of  Ni-Cr Resistance 



Anomalous Temperature Coefficient of  Ni-Cr Resistance 



Material 

Resistivity Coefficient 
2) 

- ρ - 

(ohm m) 

Temperature 

Coefficient 2) 

per degree C 

Chromel (alloy of chromium and 

aluminum) 
 

0.58 x 10-3 

Constantan 49 x 10-8 3 x 10-5 

Copper 1.724 x 10-8 4.29 x 10-3 

Iron 9.71 x 10-8 6.41 x 10-3 

Manganese 185 x 10-8 1.0 x 10-5 

Nickel 6.85 x 10-8 6.41 x 10-3 

Nickeline 50 x 10-8 2.3 x 10-4 

Nichrome  

(alloy of nickel and chromium) 
100 - 150 x 10-8 0.40 x 10-3 

Silicon1) 0.1-60 -70 x 10-3 

Silver 1.59 x 10-8 6.1 x 10-3 

Tungsten 5.65 x 10-8 4.5 x 10-3 

 

Temperature Coefficient of Resistance~10-3--10-4 1/C 



Celani’s Ni-Cr-Mn (Constante Wire) in H2 Gas 
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Attenuated Oscillation To Growing Oscillation 


