Temperature Oscillations as a
Result of Pulsed Heating

o/f/z

Fell S 410






Schematics

Variac

PC, DAQ
SCC-68




Heat Equation
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where

D="_ (Diffusivity of the material)
op

K Thermal Conductivity
o Heat Capacity

0 Mass Density



Solution of Heat Equation
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T (x,t) o exp(i(kx — ot))
For x>0

T(X,t)= ZA(a))exp(— Ex)exp(l( 2DX ot))



Boundary Conditions
(pulsed heating)
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T(0,t) = A A (sin(ert) + sin(3w,t) N sin(5a,t) L
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Particular Solution
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Damping of different modes
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Fourier transform of the thermal oscillation

x 10
T T T T T T T |
— TCA1
| w10t Damping of different modes TC2 A
- — TC3
% TC (closest to the heater)
B 4| R N fc] |
# & TC4 (farthest from the heater)
= :
.
®
.
I ok 3 ‘ S T e ’ _
| 1 1 1 1 1 1 1 1 1 1 _
10 20 30 40 a0 G0 70 a0 a0
mode
|- L_ﬂ 1 ‘ﬂ_l 1 FaX o | el -l
20 40 60 80 100 120 140 180

Frequency

200



e Damping Coefficient

5(w)=11.19+0.04m™
5(w,) =20.59+0.04m™ |

S(w.)=22.93+0.04m™

S(w)=13.2m™

measured

Theoretically estimated



Diffusivity
2
v p— ﬂ, D5 p— 72-2
A To
D=1.30+0.16x10"*m?s™

D

Thermal Conductivity
K = opD
x =450+50 W m™K™ (measured)
k=401 Wm™K™ (reported)



The bottom line

 The experiment helps understand heat
equation, its practical applicability and the
limitations imposed by heat-losses.

e Heat losses which haven’t been
accommodated in the heat equation are
responsible for off the mark results

e Currently we are trying to upgrade this
experiment to measure the thermo-power
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