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Radial x-ray camera (RXC) is an important diagnostic device in the International Thermonuclear Experimental
Reactor (ITER) tokamak. The function of x-ray camera is to provide a measurement of soft X-ray emission from
plasma, which is necessary for the operation and control of plasma to support key physics researches. As a
key device to measure the plasma in tokamak, it is required to meet the requirement of working temperature.
In order to get the temperature distribution of the RXC in tokamak, the mockup of RXC is fabricated for
test. In this paper numerical analysis is performed for the thermal loads on RXC mockup. The finite element
model of RXC includes heat exchanger, detector, diagnostics shield module (DSM), cooling pipe, support and
vacuum vessel. The heat source of RXC system comes from the high-temperature field of vacuum vessel,
which causes temperature rise of RXC through heat conduction and radiation. To keep the RXC system in a
reasonable working temperature, an efficient cooling system is designed. In the cooling system, helium is used
as cooling medium to cool down RXC system through heat convection. The thermal analysis model combined
of heat conduction, radiation and convection is performed for the conjugate heat transfer of RXC system. The
analysis result shows a very similar temperature distribution of RXC with the test, which demonstrated the
viability and accuracy of analysis method and test process and that present cooling system design meets the
temperature requirement of RXC system. All the work done in this paper will provide an important reference
for the RXC design.
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