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Fig.1 Structure of the 2 m accelerating tube
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Fig.2 Energy dissipation on the RF cavity
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Fig.3 Water jacket cooling structure
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Fig.4 Unfolding diagram of the water jacket where the dotted
line indicates the route of cooling water
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Table 1 Simulation result of the seven-way cooling structure (ambient 25°C, inlet water 23°C, total load 16 kW)
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.1 Water temperature Temperature of accelerating tube /C .
Mass flux of water /kges . - Energy carried by water /W
at outlet /'C Max. Min. AT

1.0 26.81 37.90 28.30 9.60 15981

2.0 2491 35.20 26.64 8.54 15992

3.0 24.27 34.17 26.08 8.09 15994

R2 NREMLIEMLER FRIE 25C, AK23C, HfF 16 kW)
Table 2 Simulation result of the nine-way cooling structure (ambient 25°C, inlet water 23°C, total load 16 kW)
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.1 Water temperature Temperature of accelerating tube /C .
Mass flux of water/ kges . . Energy carried by water /W
at outlet /'C Max. Min. AT

1.0 26.82 36.20 27.52 8.68 15979

1.7 25.25 33.93 26.45 7.48 15989

2.0 2491 33.50 26.22 7.28 15990

3.0 24.27 32.66 25.80 6.86 15993

4.0 23.96 32.20 25.60 6.61 15995
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Fig.5 Influence of mass flux of cooling water on temperature
distribution of accelerating tube
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Fig.6 Various temperatures of accelerating tube vs. mass flux
of cooling water

£3 RREFAABREWLEER GRE25C, A7K23C, GEFERIT 11.146 kW)
Table 3 Simulation result of the nine-way cooling structure in without-beam state (ambient 25°C, inlet water 23°C, total load

11.146 kW)
N [ETN TR A v i N - =
Yo HK R AL WL o W R RE O
.1 Water temperature Temperature of accelerating tube /C .
Mass flux of water / kges . - Energy carried by water /W
at outlet /'C Max. Min. AT

1.0 25.66 33.48 26.73 6.75 11132

1.75 24.52 31.56 25.96 5.61 11139

2.0 24.33 31.21 25.83 5.38 11140

2.5 24.06 30.70 25.66 4.95 11141

3.0 23.89 30.34 25.54 4.80 11142

x4 BERAFMABEELEER (FRIFE25C, AK23C, BEFELSIT 6.368 kW)
Table 4 Simulation result of the nine-way cooling structure in with-normal-beam state (ambient 25°C, inlet water 23°C, total

load 6.368 kW)
, e v 7KL BE R E VKA E RS
.1 Water temperature Temperature of accelerating tube /°C Energy carried by water
Mass flux of water / kges . -
at outlet /'C Max. Min. AT /W

1.0 24.52 32.60 25.55 7.06 6361

1.75 23.87 31.11 25.36 5.76 6364

2.0 23.76 30.76 25.23 5.53 6365

2.5 23.61 30.33 25.18 5.15 6366

3.0 23.51 30.05 25.14 4.91 6366
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Fig.7 Influence of mass flux of cooling water on temperature
distribution of accelerating tube in running states
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Fig.8 Influence of water temperature at inlet on temperature
at the centre of accelerating tube
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Fig.9 Map of the temperature distribution on the RF cavity in
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Fig.10 Final structure of the accelerating tube
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Numerical simulation and optimization of cooling system for 2 m accelerating tube
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Pei Yuanji’

1 (Department of Machinery & Electricity, Anhui Institute of Architecture & Industry, Hefei 230022)

2 (Department of Precision Machinery & Precision Instrumentation, USTC, Hefei 230026)

3 (Hefei National Synchrotron Radiation Lab., USTC, Hefei 230029)

Abstract Numerical simulation and optimization in the design of a cooling system for a 2 m long accelerating tube

are introduced. Some parameters of the cooling system are calculated and optimized by means of Finite Element

Analysis. The work is done with the CAD/CAM/CAE software [-DEAS. As a result, a compact jacket style structure

of stainless steel is chosen and employed in the accelerator. The system is very robust against surrounding tempera-

ture change. Now the facility is running well.
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