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Design of Standard Heat Source for Calibration of Nuclear Battery Thermal Power Measurement Device
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Abstract: Nuclear batteries are widely used in space exploration, nuclear industry and other fields. Because of the particular structure and
materials of nuclear battery, methods based on equivalent thermal power are often applied when measuring their power. At present, the thermal
power standard device used for measuring the nuclear battery thermal power measurement device in China has the problems of low levels of accu-
racy and stability. In order to solve these problems, this paper developed a set of standard heat source device. It is consisted of a high-precision
constant current source, a standard resistance, a standard heat source, an eight-and-a-half-digit digital multimeter, etc. The device converts
electrical energy into heat energy by the means of Joule effect. It has been verified by experiments that when the range of current is within 3A, the
device can generate 0. 7 ~ 147 W of power, and the relative expanded uncertainty would be equal to or less than 2 x 10 > (k =2) , wlich plays an
important role in ensuring the accurate traceability of the thermal power of nuclear batteries.

Key words: nuclear battery thermal power; resistance; stability; uncertainty
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Fig. 1 Schematic diagram of standard heat source
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Fig. 2 Schematic diagram of heating element
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Fig. 8 Repeat test of power changes with time
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Tab. 4 Test results after power stabilization

Fi} 8] /min P /W P,/W P,/W
62 10. 673 10. 68 10. 672
64 10. 673 10. 679 10. 673
68 10. 674 10. 68 10. 673
70 10. 674 10. 68 10. 673
72 10. 675 10. 679 10. 673
74 10. 675 10. 679 10. 673
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Tab.5 Short-term stability test results of the

relationship between power and current
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1.4 21. 442 21. 443 21.425 0.018
1.5 24. 625 24. 628 24.577 0. 051
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1.7 32. 401 32.393 32. 403 0. 010
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