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Abstract

Drift Tube Linac (DTL) which can provide energy gain from 3 MeV to 80 MeV is used in China Spal-
lation Neutron Source (CSNS), the DTL consists of 4 9 m-long cavities, 161 drift tubes and other
components. The drift tube shell is made of oxygen free copper and welded by electron beam
welding (EBW), there is an independent water jacket which has been assembled with about 0.2
mm clearance in the shell for cooling, the clearance is filled with epoxy. Under the 200 W high
frequency thermal power, the cooling of drift tube shell is very important for reducing shell tem-
perature and detuning. The shell temperature is not only related to the thermal conductivity of
the 0.2 mm clearance medium, but also related to the heat transfer coefficient of the water jacket.
With 3D code Workbench, the influence of thermal conductivity of the gap medium and heat
transfer coefficient of the water jacket on the drift tube shell temperature is analyzed. When the
thermal conductivity of the medium is greater than 0.1 W-m-1.°C-1, the cooling effect is good, and
the shell temperature does not change with the thermal conductivity of the medium, otherwise,
the temperature of the shell will rise sharply with the decrease of the thermal conductivity.
Therefore, the epoxy resin with the thermal conductivity above 0.2 W-m-1.°C-1 is selected to fill the
clearance. Moreover, in order to achieve better cooling effect, the cooling water in the water jacket
should be in turbulent state, the flow rate should be greater than 1.8 L/min, and the heat transfer
coefficient should be greater than 5500 W-m-2-°C-1. In actual operation, the flow rate of the water
jacket is 4 L/min, and the heat transfer coefficient is about 10,000 W-m-2.°C-1, The drift tube shell
temperature and detuning keep low and operating under high reliability and stability.
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Figure 1. Structural of drift tube linac
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Figure 2. Structure of drift tube shell
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Figure 3. The variation of temperature of drift tube shell with
thermal conductivity of clearance medium
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Figure 4. The variation of temperature of drift tube shell with
heat transfer coefficient
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Figure 5. Temperature of drift tube shell
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