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Structure design of high-temperature blackbody cavity
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Abstract: Based on integral equation theory, the structure of the blackbody cavity model was established.
Analyzed the length to diameter ratio of cavity, the aperture ratio, the distance between the aperture and
the receiver, the cavity material itself emissivity and other factors that have influence on the cavity
emissivity, and the optimization parameters of the blackbody cavity was designed, at the same time the
finite element analysis method was used to analysis the influence of different shapes of blackbody cavity
on the receiver steady temperature and the dynamic response time. The result shows that the change of
the blackbody cavity structure parameters have direct influence on the blackbody cavity emissivity, the
receiver steady temperature, and the dynamic response time, and then affects the performance of the
blackbody cavity, and the method of the combination of the finite element method and integral equation
method analysis provides a new idea for the study and optimization design of the blackbody cavity.
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Fig.1 Structure model of cylindrical blackbody cavity and acceptor
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Fig.2 Cylindrical blackbody cavity emissivity under different &
and R,/R
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Fig.3 Cylindrical blackbody cavity emissivity under different &
and L/R
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Fig.4 Cylindrical blackbody cavity emissivity under different H
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Fig.5 Dynamic model of blackbody cavity temperature measurement
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Tab.1 Blackbody cavity dynamic response time
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Fig.6 Blackbody cavity dynamic response time under different

R/R(H=1,5,10)
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Fig.7 Receiver temperature change curve under different
L/R(H=1,5,10)
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Fig.8 Blackbody cavity dynamic response time under different

L/R(H=1,5,10)
0.95

0.90f
0.851

L/R
9 ARIE L/R F MM K % (H=1,5,10)
Fig.9 Blackbody cavity emissivity under different L/R(H=1,5,10)
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Tab.3 Receiver temperature change under different £ (L/R=5, R/R=0.5)
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Fig.10 Receiver temperature change curve under different H
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