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Analysis on discharge energy dissipation in two-stage plugs

Yin Zegao'?, Zhu Huijie’ , Cao Xianwei®, Chen Geng®, Zheng Qingxin’
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lege of Engineering, Ocean University of China, Qingdao, Shandong 266100, China)

Abstract; In order to analyze the discharge energy dissipation of a two-stage plug and reveal the inf-
luence of its geometrical parameters on the dissipation,a three-dimensional RNG k — & turbulence model
was adopted to study discharge in the plug. A physical model of the plug was established to validate the
computational results,good agreement has been achieved. The area contraction ratios of both plugs are
0.2,0.3,0.4 and 0. 5,respectively, the relative lengths of two plugs are equal to 0.5,1.5 and 3, respe-
ctively , causing 144 experimental cases. Then the verified mathematical model of energy dissipation was
used to estimate the discharge energy loss in the two-stage plugs at the 144 conditions. The results showed
that the area contraction ratio influences the energy dissipation more significantly than the relative
length. The energy dissipation rate and ratio of the first plug were increased,but those of the second-stage
were decreased with increasing area contraction ratio of the second plug. The energy dissipation rate and
ratio the first plug were decreased,the energy dissipation rate of second plug was varied little, but its
energy dissipation ratio was increased with increasing area contraction ratio of the first plug. When the
area contraction ratios of the two plugs were optimal ,their energy dissipation rates were the largest.
Key words: two-stage plug;area contraction ratio ;relative length ; energy dissipation rate;

energy dissipation ratio
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Fig.1 Two plugs discharge sketch
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Tab.1 Comparison between computational velocity and

physical model velocity

d/m u/(m-s71) u,/(m-s7") e=(u, —u)/u
0.250 0.194 0.195 0.007
0.575 0.181 0.190 0.047
1.840 0.191 0.186 -0.023
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Tab.2 Comparison between computational pressure and
physical model pressure

d/m p/Pa p./Pa e=(p. =p)/p,
0.145 5003 4 832 -0.034
0.785 4994 4 837 -0.031
0.980 2 546 2633 0.034
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Fig.3  Contours of pressure
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