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Depressurized Circulating Water Channel Design Using CFD
Boo Kyungtae®, Cho heesang” and Shin suchel”
Samsung Heavy Industries Co., LTD"

Abstract

New high-speed depressurized circulating water channel was designed by using the CFD
code. Flow in the channel has free surface and pressure in the test section can be
depressed. In this study, Flow separation and bubble occurrence were considered in
designing the contraction nozzle shape for better flow uniformity in the test section. To
supplement velocity defect due to the free surface, nozzie injection system more effective
in high—speed flow was installed instead of drum system. Necessary power and injection
techniques were proposed. And guide vane arrangement was analyzed to reduce the flow
resistance and keep quiet free surface from 'surging’. Wave absorber was devised to
reduce the wave resistance and to prevent the entrainment of air to the diffuser.

#Keywords: circulating water channel(88 +Z), contraction nozzle(=%%), guide vane(|®%
2!), nozzle injection system(’=& =2Ab &Xl), wave absorver(lls &% & 3X|)
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Fig. 1 Tunnel schematic.

Table 1 The comparison of 'FA11A' and
new designed channel.

FAT1A Present
length 16.18 m 16 m
tunnel | hight 5.68 m 56 m
width 5m 5m
width 1.4 m
depth 01. ~0.84 m
test |pressure 10 KPa
section 5.88 m/s
Viax | 55 m/s (measuring
value)
Impeller Power 74 KW 150 KW

Table 2 Test section size and flow
condition.

(Lxs'ﬁiw) 5%0.84x1.4 m

veloity In 3 m/s, within + 2.5%

except 50mm from the wall

surging In 3 m/s, within =+ 2.0mm

surface In 1.0 m/s, within 1/6000

inclination In 2.0 m/s, within 1/1000
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Fig. 2 Contraction nozzle.
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Fig. 4 Nozzle injection system.
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Fig. 13 Streamline when the flow collided
with wave absorber; (a) unstable case (b)
stable case.
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