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Tab.1 Bluntness degree and correction factor

AC, =

x 100% (2)

r/d b, AC, /% r/d b, AC, /%

<0.000 4 1 0 0.008  1.040 4.0
0. 001 1.005 0.5 0.010  1.048 4.8
0. 002 1.012 1.2 0.012  1.055 5.5
0. 004 1.022 2.2 0.014  1.062 6.2
0.006  1.032 3.2 0.015  1.065 6.5
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Tab.2 Grid independence verification of Fluent

%4 H% 1] R o A HRERE
L,/mm L,/mm (%) AC/ %
2.00 16.0 1.007 x 10° 8.256 0
1.00 8.0 6.624 x10° 3.8345
0.75 6.0 1.509 0 x 10° 2.5754
0.50 4.0 5.088 3 x10° 1.2663
0. 40 3.2 9.906 2 x 10° 1.2651
0.75 7.5 1.102 1 x10° 2.1203
0.50 5.0 3.6145 x10° 1.293 6
0. 40 4.0 7.028 8 x 10° 1.270 7
0.50 3.0 8.091 1 x 10° 1.2685
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Fig.4  Average outflow coefficient deviation and bluntness
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Fig.5 Flow chart of normal and blunt conditions
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Tab.3 Water flow experimental results of blunt orifice
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Online Identification and Correction of Orifice Inlet Edge Bluntness
Based on Downstream Flow Field Distortion

Li Hongwen'? Zhang Tao'
(1. School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China
2. School Office, Northeast Petroleum University, Daqing 163318, China)

Abstract; Online identification of orifice bluntness was put forward, and specific solutions was given.
Orifice discharge coefficient of CFD simulation on normal condition and bluntness conditions were
compared with GB/T 21446—2008 to verify the validity of the simulation. To achieve the identification,
in the rear of the flange pressure points ( P,, P,) another pressure point P, was installed and the
differential pressure ratio factor (1) was calculated. The factor reflected the degree of distortion of orifice
plate flow field relative to the normal condition, which was the ratio factor indirectly reflected the degree
of bluntness. The best position of pressure points P, was determined by the analysis of simulation results,
and the experience formula about the ratio factor with bluntness was further concluded. Through the
formula, online identification of bluntness could be realized. The effectiveness of the identification
algorithm was verified through real flow experiments. The error of calculated value was within =1.0%
for sharpness correction coefficient (b, ), which proved that the algorithm was practicable in engineering.
Key words: Orifice meter Inlet edge bluntness  Online identification Differential pressure ratio factor

Flow field distortion
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Fractal Unloading Model of Joint Interfaces

Miao Xiaomei Huang Xiaodiao

(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: A fractal unloading model of joint interfaces was established based on fractal contact theory
and unloading model of asperity. The unloading of asperities both elastic and elastic-plastic deformation
was taken into account in the model. By numerical simulation, the nonlinear relationship among the real
contact areas, contact force, contact pressure and interference was obtained, as was as the difference
between loading and unloading. The result showed that the unloading process of joint interfaces was
elastic, and depended on the final condition of loading. During the unloading process, the real contact
area and contact force depended on the interference of joint interface. When the loading process started,
both the real contact area and contact force sharply decreased and smaller than the values during loading.
As the interference increased, the real contact area became larger than the value during loading soon,
while the contact force was smaller than the value during loading in a wide range of interference. The
unloading contact pressure was much less than the loading contact pressure within the entire interference
interval.

Key words: Joint interfaces Fractal modeling Unloading modeling



