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Assessment for Hydrodynamic Masses of HANARO Flow Tubes

150

(lumped)

Abstract

The effect of hydrodynamic masses is investigated in dynamic characteristics and
seismic response analyses of the submerged HANARO hexagonal flow tubes. Consistent
hydrodynamic masses of the surrounding water are calculated by the finite element
method, in which arbitrary cross-sections of submerged structures and boundary
conditions of the surrounding fluid can be considered. Then, modal analyses and
response spectrum analyses are performed using hydrodynamic masses obtained from
infinite and finite ideal fluid assumptions and are verified by comparing the results
measured from modal tests. Practical criteria based on parametric studies are proposed
as the lumped hydrodynamic masses for HANARO flow tubes.
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1 2 (9/cm)

Chung & Chen Present sudy
X1 Y X2 Yo X1 Y1 X2 Yo
X1 14.852 -0.00 -20.395 0.00 14.940 -0.00 -20.482 0.00
V1 0.00 14.835 -0.00 -20.379 -0.00 14.940 0.00 -20482
X5 -20.395 0.00 32.867 -0.00 -20482 0.00 32.952 -0.00
~ y, | 000 20379 000 32850 | 000  -20482  -000  32.952
2 ,
3
7 25 mm (clearance) ,
.[6] 1200 mm
, 7 270 mm ,
16 mm 15 mm
Zircaloy 6555 kg/m®

95143x 10”° Pa
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M,= M+ M,
= o4 ,+ 0.86707R °
= (1000kg/ m*)(4.794x 10" ®m?) + 0.8677( 1000kg/ m *)(0.0448m ) >

= 4.79%kgl m + 5.467kg/ m

= 10.261kg I m
MM, / 4, R,
2 (H2)
1 2 1 2
58.2 363 263 168
58.2 365 26.8 165
58.5 8 29.0 159
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2 8 ,
(fixed) (free)
3
(kg/m)
1 0.695
2 0.323 y
3 5.467
4 2.733 3 50%
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1 2
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, 1 2
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4
4 (Hz)
1 2 3 4
(kg/m) 0.695 0.323 5467 2733
(H2) 290 33.1 339 26.3 296
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Consigtent

3 50% (Mo0=2.733kg/m)
Consistent (kg/m)
y %y 3y 4y 5 6y y
ly 51.52 -0.17 -24.35 -0.16 -0.17 -24.34 -0.17
2y -0.17 18.06 4.39 112 -1.11 -5.84 -1461
3y -24.35 4.40 33.12 4.32 -5.73 -5.89 -5.84
4y -0.16 112 4.32 17.58 -14.02 -5.75 -1.11
Sy -0.17 -1.11 -5.73 -14.02 17.35 4.30 112
6y -24.34 -5.84 -5.89 -5.75 4.30 33.00 441
Ty -0.17 -1461 -5.84 -1.11 112 441 18.06
5 3 7
296 Hz 1 29.0 Hz
7 11 1
1 (0.225 mm) .
(0.291 mm)
3 (0.223 mm) 1
05
(mm)
1 2 3
1 0.225
2 0.163
3 0.222
4 0.162 0291 0.223
5 0.163
6 0.222
7 0.163
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