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Onset of convection

separate circuit with external power
supply as the “heating” thermistor.
A 10K fixed resistor replaces that
thermistor and forms a Wheatstone
bridge with the remaining thermistor
for normal temperature
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from radiation, or both.
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Model simulation of point source heating with
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s on/off cycles in time domain. Without convection
the temperature rise is shown in green.

Summary

aled core is used as a point heat source to study ¢
heating can be modulated in time to enable frequen

d are also observed in revisiting data from prolong
ss vessel wall is suspected. Therefore, the simple

y more subtle convection effect due to radiation hea
with analytical formulae for heat conduction [4].
and the temperature gradient gives rise to the nor

m signs of convection. Convection in a controlled
asurement of dose at prolonged irradiation times to

onvection and its influence on

cy domain analysis developed

ed broad beam radiation

ting.

fashion may be characterized,

r Ohmic heating scheme can be

When convection is enabled in the
mally missing even harmonics in

boost signal to noise ratio.

tor heating power up to 1.6 mW, max rating 9

0000

ce as
n 30

B

£ 7

2

£ 6EE

< 5

H

Sl ey

£

S| 3 5=
g, .
8 =)
21

5| o T T
s

3 0 2 4 6
£

s

e

Thermistor applied Voltage (V)

‘é 016
2 |04 .
g lo12
G| o1 -
2 {008 Y
°
& |0.06
B 004 41—
g Ts
£ |002 T
)
0 05 1 15 2

Thermistor applied power (mw)

Temperature rise caused by the adjacent thermistor
heating normalized to the input electric power (upp
panel), indicating a decreased “sensitivity”, likel y
caused by convection. The lower panel shows the
ratio of 2 " to 1%t harmonics as a function of heating
power, indicating increased convection as increased
heating power. The heating thermistor experienced
irreversible change in resistance, shown in green.
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