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Abstract

In order to improve the sensivity of the wafer type heat flux sensor, some heat flux sensors were

manufactured and examined by using thermoelectric semiconductor material (bismuth telluride)
whose Seebck coefficient is much larger than those of metallic thermocouple materials. Because

the thermoelectric element cannot be bended or welded, a peculiar sensor structure and manufac-

turing process were designed. As a result, it is revealed that the characteristic sensivity of the

manufactured sensor is about 10 times larger than that of marketed sensor even though there are

some troubles in stiffness for reciprocal use. If we make this kind of sensors smaller and thinner,

it will be a useful method to measure the local heat flux from the surface of complex configura-

tion.
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Table 1 Property of the bismuth telluride element

Property Data

Thermal conductivity, K | 1.5 W/m K

Electric resistivity, R 10.5 ohm m
Seebeck coefficient, o 220x10-¢ V/K
Density, p 7300 kg/m?
Specific heat, C 544 kJ/kg K

Coefficient of volume Length; 22.2x10-% K-t

Width; 12.9x10-¢ K-

expansion, 8
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Table 2 Relative local heat flux from trest section
measured by sensor-D, q;,=725W/m?

AT BRE AIE

Position Out;gét m¥/01t' B(_a\;:nat;g% (x,v-xo,:,)) [
A 2.040 —0.0377 —1.814
B 2.078 0.0003 1.014
C 2.089 0.0113 1.543
D 2.074 —0.0037 —1.178
E 2.085 0.0037 0.351
F 2.065 —0.0127 —0.611
G 2.086 0.0083 0.399
H 2.092 0.0143 0.688
' 2.089 0.0113 0.543
J 2.072 —0.0057 —0.274
K 2.084 0.0063 0.303
L 2.078 0.0003 0.014

*m=2.078, 4*=1.875X107*, ¢=0.0137
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Table 3 Comparison of heat fluxes measured by
wattmeter and calculated with wall tempera-
ture

Electric power input, W} 10 20 30 40

Heat flux generated, 160 321 482 642
W/m?

Room temperature, K | 290.0]290.4 | 290.2 | 290.6
314.8 | 333.8 | 352.8 | 368.9
Heat calculated, W/m? | 104 207 318 422
Qout/Ain 0.650 | 0.645 | 0.659 | 0.657
Heat flux by THERM]| 109 209 325 -

-2088, W/m?

Wall temperature, K
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