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A Study on the Flow Characteristics inside a Glove Valve for Ships

Ki-Hwa Bae?t - Jea-Hyoun Park* - Sang-Mo Kang**

Abstract : It is essential for the valid design of a marine flow-control valve to exactly
know its flow characteristics. The present study has numerically investigated the flow
characteristics inside a marine throttle-type globe valve using a kind of commercial
CFEFD code, CFX10.0, with an adoption of the SST (Shear-Stress Transport) turbulence
model. To validate the numerical approach, the flow coefficients are compared with the
experimental ones. Results show that the globe valve is effective in the control of flow
rate according to the opening ratio in case of the forward-direction flow, whereas it is
effective in the flow shutoff in case of the reverse-direction flow. Around the inlet of the
valve, a recirculation region is formed due to the blunt body shape, the turbulence
intensity becomes strengthened and then an abrupt pressure loss occurs.

Key words : Globe valve(2EH ¥H) TFlow coefficient(+%A5), Shear-stress transport
model (ATHS-8 44 2d)
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Table 1 Major dimension of the globe valves(Unit :

mm)

15A | 20A | 25A | 32A | 40A | 50A
A| 913 |@195| @25 | @32 |238.5| 450
B |912.7|219.1|9025.4|231.8|238.1,350.8
C| 288 | @98 | ©108 | @117 | @127 | 152
D| 056 | 060 | 068 | O75 | U84 | 198
E | 194 202 204 222 230 242
F | 286 302 329 346 358 379
G| 13.1 | 151 {21.35|22.63 | 25.63 | 30.6
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Fig. 1 Grid generation for the globe valve
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Table 2 Number of nodes and elements

Node Element
15A 746,584 2,231.846
20A 1,080,063 3,122,964
25A 2,000,856 5,731.503
32A 1.890,710 5,579,326
40A 2,456,834 7,597,062
50A 2,205,016 7,143,432
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Table 5 Flow coefficients obtained experimentally for
the test valves 15A and 25A

C,
Valve size |(4 /%in) in—out out—in
(forward) | (backward)
15A 14.5 3.83 4.33
25A (on/off) 36.5 9.64 10.17
10% 5.4 1.43 0.98
20% 11.2 2.96 2.09
30% 16.5 4.36 2.51
40% 24.5 6.47 2.74
50% 26.5 7.00 3.17
25A
60% 28.5 7.53 8.32
70% 31.5 8.32 9.11
80% 32.5 8.59 9.04
90% 34.5 9.11 10.44
100% 36.5 9.64 11.23
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Fig. 3 Flow coefficient according to the valve
opening ratio for the valve 25A
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Table 6 Flow coefficients obtained numerically for
the valve 15A and their comparison with
the experimental ones (pressure unit : Pa)

backward
direction

forward
direction

error
(%)

Al A SRS FHQ WHEE 0] 231
15A 50A7MA19] 659 S22 WMo tax ¢
A= Table 791 YeRRAT

Table 7 Flow coefficient obtained numerically for

each valve
Ap (Pal G
15A 6736.22 3.92
20A 6487.54 8.58
25A 6297.77 11.09
32A 6988.01 21.11
40A 6744.57 29.25
50A 6980.573 42.96
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Fig. 5 Streamlines according to the valve type
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