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Application of Cryogenic Refrigerating Techniques
in Cold Neutron Sources
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(School of Energy and Power Engineering, Xi' anJiaotong University, Xi' an 710049, China)

Abstract : Based on many references of cold neutron sources(CNS) from dl over the world, an
andyssfor the goplication and its devdopment is done, and a conmparion of various noderator fluids
and phases, dfferent refrigeration cydes and preaooling methods are conducted. The cruxesof conr
gructing a CNS are pointed out acoor ding to the experience in the paper.
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Table 1 Main parameters of three kinds of hydrogen circulation loop
/ / / /
M Pa K (kg- m™9) K w
(LHp) 0.158 17.6 73.1 22 1 500 KAERI :HANARO
(GHp) 1.50 18 21 2 200 ORNL :HFIR
(GHzLHy) 0.12 20 70.9 20 600 JAERI:JRR- 3M
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Table 2 Main parameters of oversa research reactorsand their CNSs
I MW o/ (m2sY /L
1 HFR Grenoble 57 6 x10% 25
2 HFBR Brookhaven 60 3x10%® 1.35
3 ORPHEE Sedlay 14 3x10% 0.8
4 FRJ2 Jiiich 15 9 x 10Y 0.85
5 DR3 Rio 10 7 x10Y 0.57
6 FR2 Karlsruhe 43 5x 10 0.25
7 B3 Saclay 17 5x 10Y 0.40
8 DIDO Harwell 15 4 x10Y 0.20
9 Herad Aldermaston 1x10Y 3
10 RRI Kyoto 4
11 JRR-3M JAERI 20 10 0.8
12 KCNS HANARO 30 0.8
13 NBSR NIST 20 2.7 x10% 30
14 FRM M iinchen 4 2x10% 0.9
15 FRM M iinchen 20 4x10% 20
16 HFIR ORNL 100 4x10%
W A
1 5 000 10 000 LD, Al/ Zircaoy
2 600 L H, 6061- T4 Al
3 500 700 L H, A286 (S9)
4 1 000 LHy+LD; 5052 Al
5 620 H, 5053-0 Al
6 50 L H;
7 80 L H, 5052 Al
8 40 L Ha Magnesum
9 200 LH,+LD, 5056 Al
10 70 L H, 5052 Al
11 900 1 360 L H, Sus 304L
12 1 000 1 500 L H, Sus 304L
13 800 D0/ H,0 AZ31B Mg
14 400 LH,+LD, AlMg
15 5 000 LHy+LD; zry
16 2 200 3500 H,
2.2
) 300 K ,
, 2.4
3
2.3
4% 75.3% ) 15 K 1 kW
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