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Flow Analysis of Ice Cone Die

Jong Sun Lee*, Chong Jin Won**, Suck Ju Hong*** and Hee Joung Youn™***
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Abstract This study is object to flow analysis of ice cone die. The finite element model was developed to compute

the flow, velocity and pressure for ice cone die. For flow analysis using result from FEM Code. This flow analysis

results, many variables such as internal pressure, boundary condition, constraint condition and velocity condition are

considered.
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Figure 1. Shape of traditional ice cone.
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Figure 2. Model for ice cone.
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Figure 3. Element for ice cone.

Table 1. Material properties for ice cone

Material Viscosity (cP)

2,060

Density (g/cm®)
1.151 '

Powder
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Figure 4. Boundary condition and velocity condition of
ice cone.
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Figure 5. Path plot of the outlet velocity.
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Figure 6. Velocity vectors of ice cone(100bar)
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Figure 7. Velocity contour of ice cone (100 bar).
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Figure 8. Pressure contour of ice cone (100 bar).
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Figure 9. Velocity vectors of ice cone (150 bar).
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Figure 11. Pressure contour of ice cone (150 bar).
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Figure 12. Velocity vectors of ice cone (200 bar).
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Figure 13. Velocity contour of ice cone (200 bar).
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Figure 14. Pressure contour of ice cone (200 bar).
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Figure 15. Distribution curve of velocity.
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Figure 16. Distribution curve of pressure.

Table 2. Flow analysis results for ice cone (100bar)

Node Velocity Direction vector Pressunz
(mm/s) | X (mm) | Y (mm) | Gkefmm’)
15041 1410 | 055061 | -0.83476 | 37700
15042 129.1 | 065205 | -0.75817 | 3750.0
15043 162.8 | 039808 | 091735 | 37485
15044 157.3 | 043058 | -090255 | 37759
15045 1456 | 051287 | 085847 | 37437
15046 1315 | 061182 | -0.79099 | 37309
15047 1329 | 056867 | -0.82257 | 37174
15048 1494 | 047351 | 088079 | 37247
15049 1663 | 032205 | -0.94672 | 3980.3
15050 159.8 | 038791 | -0.92170 | 3873.0
15051 1865 | 022770 | 097373 | 40493
15052 179.0 | 024449 | -0.96965 | 4089.1
15053 1738 | 029855 | 095439 | 3937.1
15054 166.8 | 035936 | 093320 | 3837.1
15055 1733 | 033318 | -0.94286 | 38027
15056 181.0 | 027714 | 096083 | 3897.7
15057 1779 | 0.15896 | 098728 | 4525.5
15058 175.1 | 020921 | 097787 | 4309.2
15059 1954 | 009674 | 099531 | 47747
15060 187.7 | 0.10355 | -0.99462 | 47520
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Table 3. Flow analysis results for ice cone (150bar)

Table 4. Flow analysis results for ice cone (200bar)

Node Velocity Direction vector Pressuri
(mm/s) | X (mm) | Y(mm) | (kgfmm°)
15041 1449 | 0.54952 | -0.83548 4085.6
15042 1337 | 0.64941 | -0.76044 4060.8
15043 167.1 | 0.39926 | -0.91684 4078.3
15044 1609 | 043088 | -0.90241 41012
15045 150.1 | 0.51268 | -0.85858 4062.7
15046 1372 | 061030 | -0.79217 4044.5
15047 1399 | 056921 | -0.82219 4034.2
15048 1549 | 047482 | -0.88009 40474
15049 1683 | 032227 | -0.94665 4314.5
15050 1622 | 0.38797 | -0.92167 4200.5
15051 1884 | 022824 | -0.97361 4406.6
15052 180.7 | 0.24491 [ -0.96955 44372
15053 1760 | 029900 | -0.95425 42719
15054 169.6 | 0.35980 | -0.93303 41700
15055 1765 | 033410 | -0.94254 4141.2
15056 1835 | 027784 | -0.96063 4245.8
15057 179.0 | 0.15924 | -0.98724 48722
15058 1764 | 020950 { -0.97781 4653.5
15059 1965 | 0.09702 | -0.99528 51420
15060 188.7 | 0.10382 | -0.99460 5108.5
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Node Velocity Direction vector Pressurfz:
(mmfs) | X(mm) | Y(mm) | (kgfmm®)
15041 1485 | 054835 | -0.83625 | 43947
15042 1382 | 0.64680 | -0.76266 | 43653
15043 1711 040001 | -091651 | 44015
15044 1644 | 043097 | -090237 | 44198
15045 1545 | 051222 | -0.85886 | 43752
15046 1426 | 0.60854 | 079352 | 43520
15047 1465 | 056898 | -0.82235 | 43584
15048 1602 | 047547 | 087973 | 4363.8
15049 170.1 032242 | 094660 | 46409
15050 1646 | 038795 | 092168 | 4520.8
15051 1902 | 022865 | 097351 | 4755.5
15052 1824 | 024524 | 096946 | 4777.0
15053 178.1 | 029934 | 095415 | 46109
15054 1722 | 036009 | 093292 | 44958
15055 1796 | 033474 | 094231 | 44729
15056 1859 | 027837 | 096047 | 4586.5
15057 180.1 0.15948 | -0.98720 | 52099
15058 177.7 | 020974 | 097776 | 4989.0
15059 1975 | 009725 | -0.99526 | 54993
15060 189.7 | 0.10406 | -0.99457 | 54555
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