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Abstract: The flow rate in a closed pipe is a dynamic value, the instrument for measuring the flow rate is called a flowmeter. 

Typical flowmeters are: differential pressure flowmeter, electromagnetic flowmeter, coriolis mass flowmeter, vortex flowmeter, 

ultrasonic flowmeter, etc. Among them, differential pressure flowmeter, represented by orifice flowmeter, is the mainstream 

flowmeter applied at home and abroad. Orifice flowmeter has the advantages of simple structure, low cost and stable 

performance, it is widely used in chemical industry, electric power, heating, water supply and other fields, and can be used to 

measure the flow of different media. When the fluid filled with pipeline flows through the orifice plate, it will produce local 

contraction, concentration of flow beam, increase of flow velocity, and decrease of static pressure, so there will be a static 

pressure difference before and after the orifice plate. The orifice flowmeter is equipped with an orifice plate on the pipeline, and 

the orifice plate is connected with pressure measuring tubes on both sides, and they are respectively connected with a U-type 

pressure differential meter. Orifice flowmeter uses the throttling effect of fluid through the sharp hole to increase the flow 

velocity and decrease the pressure, resulting in the pressure difference between front and back orifice plates, as the basis of 

measurement. In this paper, to study the influence of different pressure loads on the accuracy of the orifice flowmeter, the 

mathematical model is established by simulation software, and the different pressure loads of the orifice flowmeter are analyzed 

under the temperature load of 20°C. The results show that the location of the orifice flowmeter under the maximum stress, 

maximum displacement and maximum strain under the pressure load of 0.1 MPa is different from that under the pressure load of 

50 MPa and 100 MPa. When the pressure loads are respectively 0.1 MPa, 50 MPa, and 100 MPa, the location of maximum stress 

and displacement of the orifice flowmeter are the same. 
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1. Introduction 

Orifice flowmeter has the advantages of simple structure, 

reliable operation and low cost, and is widely used to measure 

natural gas in the petrochemical and urban gas industry [1, 2]. 

And the orifice flowmeter is a high-range ratio differential 

pressure flow device composed of a standard orifice plate and 

a multi-parameter differential pressure transmitter (or 

differential pressure transmission, temperature transmitter and 

pressure transmitter), which can measure the flow of gas, 

steam, liquid and natural gas [3, 4]. However, the measuring 

accuracy of the orifice flowmeter is a medium level in the flow 

sensor, and it is related to many complex factors [5, 6], for 

instance, when measuring natural gas, the accumulation of 

liquid water in natural gas pipelines or the pressurization of 

compressors in the process will cause pulsating flow of natural 

gas fluids [7], and the bend radius of pressure and differential 

pressure transmitter is too small [8] or the pipe slope is not 

enough, which will cause the distortion of pressure and 

differential pressure fluctuation, thus causing inaccurate 

measurement values [9, 10]. All in all, the pressure load on the 

inner wall of the orifice flowmeter has a greater impact on its 

measuring accuracy [11], from entering the orifice plate to 
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flowing through the orifice plate, the pressure drops sharply 

with the increase of the flow velocity [12], and the pressure 

drops the fastest at the fastest in the instant passing through the 

orifice plate [13]. Based on this, the 3D modeling of the 

orifice flowmeter is modeled by Solidworks [14], and the 

finite element analysis of 3D modeling is carried out by 

simulation software, the distribution and variation of stress, 

displacement and strain of the orifice flowmeter under the 

natural conditions are analyzed, which provide a theoretical 

basis for further improving the orifice flowmeter. 

2. Calculation Method 

The orifice flowmeter is made of 304 stainless steel 

material, and the attribute of 304 stainless steel materials is 

shown in Table 1. 

Table 1. Attribute of 304 stainless steel materials. 

Elastic modulus 190000 N/mm2 Poisson ratio 0.29 

Medium shear modulus 75000 N/mm2 Mass density 8000 kg/m3 

Tensile strength 517.017 N/mm2 Yield strength 206.807 N/mm2 

coefficient of thermal expansion 1.80E-005 Coefficient of thermal conductivity 16 W/(m· K) 

Specific heat capacity 500 J/(kg· K)   

 

 

Figure 1. Diagram of fixed middle plate surface of the orifice flowmeter. 

Fix the two plates in the middle of the orifice flowmeter 

with the definition fixture to achieve no movement of the 

orifice flowmeter in all directions, as shown in figure 1. 

The force surface of the 3D model is loaded to simulate the 

condition in reality. 

In this study, it is necessary to apply pressure load and 

temperature load on the inner wall of the orifice flowmeter 

with specific material, and change the additional pressure load 

on the inner wall of the orifice flowmeter under the premise of 

constant temperature load, and compare the changes of stress, 

displacement and strain of the orifice flowmeter. Simulate the 

pressure load and temperature load of the orifice flowmeter 

and apply the pressure load and temperature load to the inner 

wall of the orifice flowmeter, as shown in figure 2. 

 

Figure 2. Diagram of load of inner wall of the orifice flowmeter pipeline. 

The results are not accurate enough if the grid number is too 

large, and too small grid number will affect the analysis of 

structure. Therefore, appropriate grid number should be 

selected in the analysis process to make the analysis results of 

some small parts of the orifice flowmeter accurate. Based on 

this, different grid numbers of the orifice flowmeter are 

analyzed at 20°C and 0.1 MPa, as shown in figure 3, the 

relation between grid number and average stress, as shown in 

figure 4. The appropriate grid number is obtained under the 

condition of ensuring the accuracy of the results, as shown in 

figure 5. Through the analysis of example on the 

three-dimensional model of the orifice flowmeter, the data are 

obtained and analyzed. 
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Figure 3. Pressure Surface. 
 

Figure 4. Relation between grid number and stress. 

 

Figure 5. Grid division of the orifice flowmeter. 

3. Result and Discussion 

3.1. Stress Analysis 

First, a temperature load of 20°C and a pressure load of 0.1 

MPa is applied to the inner wall of the orifice flowmeter 

pipeline, and the results are shown in figure 6. 

Figure 6(a) is the main view of stress of the orifice 

flowmeter at 20°C, 0.1 MPa and its detailed data; figure 6(b) is 

the top view of stress of the orifice flowmeter at 20°C, 0.1 

MPa and its detailed data; figure 6(c) is the left view of stress 

of the orifice flowmeter at 20°C, 0.1 MPa and its detailed data; 

figure 6(d) is the cutaway view of stress of the orifice 

flowmeter at 20°C, 0.1 MPa and its details data. 

Figure 6(a) and figure 6(b) show that the stress on the 

orifice flowmeter is concentrated in the middle groove of the 

inner wall of the pipeline. The stress of the orifice flowmeter 

reaches the maximum value in the middle groove of the inner 

wall of the pipeline, the value is 24.53526 MPa, the minimum 

value is obtained at the outlet, the value is 0.0001106186 MPa. 

Figure 6(a) shows that the maximum stress at the outlet of the 

orifice flowmeter is 2.044707 MPa, the minimum stress at the 

outlet of the orifice flowmeter is 0.0001106186 MPa; figure 

6(b) and figure 6(c) show the maximum stress at the inlet of 

the orifice flowmeter is 6.133899 MPa, the minimum stress at 

the inlet of the orifice flowmeter is 2.044707MPa; figure 6(d) 

shows that the maximum stress of the orifice flowmeter in the 

inner wall of the pipeline is 24.53526 MPa, and the minimum 

stress of the orifice flowmeter in the inner wall of the pipeline 

is 10.22309 MPa. 

The temperature load applied to the inner wall of the orifice 

flowmeter pipeline is kept constant, and the pressure load is 

increased from 0.1 MPa to 50 MPa.，the results are shown in 

figure 7. 
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Figure 6. Stress diagram (20°C, 0.1 MPa). 

Figure 7(a) is the main view of stress of the orifice 

flowmeter at 20°C, 50 MPa and its detailed data; figure 7(b) is 

the top view of stress of the orifice flowmeter at 20°C, 50 MPa 

and its detailed data; figure 7(c) is the left view of stress of the 

orifice flowmeter at 20°C, 50 MPa and its detailed data; figure 

7(d) is the cutaway view of stress of the orifice flowmeter at 

20°C, 50 MPa and its detailed data. 

Comparing the changes, the location of stress 

concentration changes from the middle groove of the inner 

wall of the pipeline of the orifice flowmeter to the inlet. 

Figure 7(a) and figure 7(b) show that the stress of the 

orifice flowmeter reaches a maximum at the inlet, the value 

is 239.3233 MPa, which is 214.78804 MPa larger than that 

of the orifice flowmeter pipeline when 20°C and 0.1 MPa 

are applied to the inner wall. A minimum value is obtained 

at the outlet, the value is 0.09876456 MPa, which is 

0.0986539414 MPa larger than that of the orifice flowmeter 

pipeline when 20°C and 0.1 MPa are applied to the inner 

wall. Figure 7(a) shows that the maximum stress at the 

outlet of the orifice flowmeter is 59.90489 MPa, the 

minimum is 0.09876456 MPa at its outlet; figure 7(c) 

shows that the maximum stress at the inlet of the orifice 

flowmeter is 239.3233 MPa, the minimum is 99.77563 MPa 

at its inlet; figure 7(d) shows that the maximum stress at the 

inner wall of the orifice flowmeter pipeline is 179.5171 

MPa, and the minimum is 20.03414 MPa at its inner wall. It 

can be seen that the location of the minimum stress of the 

orifice flowmeter is basically unchanged when the 

temperature load is unchanged and the pressure load is 

increased from 0.1 MPa to 50 MPa, the value is increased 

by 0.0986539414 MPa, and the location of maximum of 

stress changes from the middle groove of the inner wall of 

the orifice flowmeter pipeline to the inlet, and the change is 

large, increased by 214.78804 MPa. 
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Figure 7. Stress diagram (20°C, 50 MPa). 
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Figure 8. Stress diagram (20°C, 100 MPa). 

The temperature load applied to the inner wall of the orifice 

flowmeter pipeline is kept constant, and the pressure load is 

increased from 50 MPa to 100 MPa. The results are shown in 

figure 8. 

Figure 8(a) is the main view of stress of the orifice 

flowmeter at 20°C, 100 MPa and its detailed data; figure 8(b) 

is the top view of stress of the orifice flowmeter at 20°C, 100 

MPa and its detailed data; figure 8(c) is the left view of stress 

of the orifice flowmeter at 20°C, 100 MPa and its detailed data; 

figure 8(d) is the cutaway view of stress of the orifice 

flowmeter at 20°C, 100 MPa and its detailed data. 

Comparing the changes, the location of stress is still 

concentrated at the inlet of the orifice flowmeter. figure 8(a) 

and figure 8(b) show that the stress of the orifice flowmeter 

reaches a maximum at its inlet, the value is 466.8673 MPa, 

which is 227.544 MPa larger than that of the orifice flowmeter 

when 20°C and 50 MPa are applied to the inner wall. A 

minimum stress is obtained at the outlet of the orifice 

flowmeter, the value is 0.1976683 MPa, which is 0.09890374 

MPa higher than that applied to the orifice flowmeter at 20°C 

and 50 MPa. figure 8(a) shows that the maximum stress at the 

outlet of the orifice flowmeter is 116.8651 MPa and its 

minimum stress is 0.1976683 MPa; figure 8(c) shows that the 

maximum stress at the inlet of the orifice flowmeter is 

466.8673 MPa, the minimum stress at its inlet is 194.6433 

MPa. It can be seen that the location of the minimum stress of 

the orifice flowmeter is basically unchanged when the 

temperature load is unchanged and the pressure load is 

increased from 50 MPa to 100 MPa, and the value is increased 

by 0.09890374 MPa, and the location of maximum stress is 

still at the inlet of the orifice flowmeter, but the change is large, 

increased by 227.544 MPa. 

From the comparison of the above data, we can see that: 

when the temperature load is 20°C and remains unchanged, 

the stress change of the orifice flowmeter is positively 

correlated with the change of the additional pressure load, and 

the maximum stress is also increased, as shown in figure 9. 

Under the condition of temperature load of 20°C and pressure 

load of 0.1 MPa, the maximum stress of the orifice flowmeter 

occurs in the thinnest part of the orifice plate, when the 

temperature load remains unchanged and the pressure load is 

50 MPa and 100 MPa, the maximum stress of the orifice 

flowmeter occurs at its inlet. 

 

Figure 9. Diagram of relation between maximum stress and pressure at 20°C. 

3.2. Displacement Analysis 

First, a temperature load of 20°C and a pressure load of 0.1 

MPa is applied to the inner wall of the orifice flowmeter 

pipeline, and the results are shown in figure 10. 

Figure 10(a) is the main view of displacement of the orifice 

flowmeter at 20°C, 0.1 MPa and its detailed data; figure 10(b) 

is the top view of displacement of the orifice flowmeter at 

20°C, 0.1 MPa and its detailed data; figure 10(c) is the left 

view of displacement of the orifice flowmeter at 20°C, 0.1 

MPa and its detailed data; figure 10(d) is the cutaway view of 

displacement of the orifice flowmeter at 20°C, 0.1 MPa and its 

details data. 

Figure 10(a) and figure 10(d) show that the orifice 

flowmeter has the largest displacement change at the middle 

wall surface of the inner wall of the pipeline, and the value is 

0.0002845755 mm, and the displacement change at the two 

fixed plate faces is the smallest, almost close to 0 mm. Figure 

10(a) shows that the maximum displacement at the outlet of 

the orifice flowmeter is 0.00007114387 mm, the minimum is 

0.00004742928 mm; figure 10(b) shows that the maximum 
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displacement at the inlet of the orifice flowmeter is 

0.0002371462 mm, the minimum is 0.00009485849 mm; 

figure 10(d) shows that the maximum displacement of the 

inner wall of the orifice flowmeter pipeline is 0.0002845755 

mm, and its minimum displacement is 0.00002371462 mm. 

 

Figure 10. Displacement diagram (20°C, 0.1 MPa). 

The temperature load on the inner wall of the orifice 

flowmeter pipeline is kept constant, and the pressure load is 

increased from 0.1 MPa to 50 MPa, the results are shown in 

figure 11. 

Figure 11(a) is the main view of displacement of the orifice 

flowmeter at 20°C, 50 MPa and its detailed data; figure 11(b) 

is the top view of displacement of the orifice flowmeter at 

20°C, 50 MPa and its detailed data; figure 11(c) is the left 

view of displacement of the orifice flowmeter at 20°C, 50 

MPa and its detailed data; figure 11(d) is the cutaway view of 

displacement of the orifice flowmeter at 20°C, 50 MPa and its 

detailed data. 

Figure 11 (a) and figure 11 (d) show that the location of 

displacement of the orifice flowmeter is changed from the 

middle wall of the inner wall of the pipe to the inlet of the 

pipeline, and the value is 0.01523324 mm, which is increased 

by 0.0149486645 mm when 20°C and 0.1 MPa are applied to 

the inner wall of the orifice flowmeter pipeline, the minimum 

displacement is still on the two fixed plates, almost close to 

zero. Figure 11 (a) shows the maximum displacement at the 

outlet of the orifice flowmeter is 0.005077747 mm, the 

minimum is 0.002538874 mm; figure 11 (b) and figure 11 (c) 

show the maximum displacement at the inlet of the orifice 

flowmeter is 0.1523324 mm, the minimum is 0.01142493 mm; 

figure 11 (d) shows that the maximum displacement at the 

inner wall of the orifice flowmeter pipe is 0.01396380 mm, 

and the minimum is 0.003808310 mm. It can be seen that the 

orifice flowmeter has a temperature load of 20°C and remains 

unchanged, when the pressure load is increased from 0.1 MPa 

to 50 MPa, the location of the maximum displacement is 

changed from the middle wall of the inner wall of the pipeline 

to the inlet, and the value is increased by 0.0149486645 mm, 

the location of the minimum displacement remains unchanged, 

and the value is still almost to zero. 

The temperature load applied to the inner wall of the orifice 

flowmeter pipeline is kept constant, and the pressure load is 

increased from 50 MPa to 100 MPa. The results are shown in 

figure 12. 

Figure 12(a) is the main view of displacement of the orifice 

flowmeter at 20°C, 100 MPa and its detailed data; figure 12(b) 

is the top view of displacement of the orifice flowmeter at 

20°C, 100 MPa and its detailed data; figure 12(c) is the left 
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view of displacement of the orifice flowmeter at 20°C, 100 

MPa and its detailed data; figure 12(d) is the cutaway view of 

displacement of the orifice flowmeter at 20°C, 100 MPa and 

its detailed data. 

Figure 12 (a) and Figure 12 (d) show that the maximum 

displacement is still at its inlet, the value is 0.03052111mm, 

which is increased by 0.0149486645 mm when 20°C and 50 

MPa are applied to the inner wall of the orifice flowmeter 

pipeline, the minimum displacement is still on the two fixed 

plates, almost close to zero. Figure 12 (a) shows the maximum 

displacement at the outlet of the orifice flowmeter is 

0.01271713 mm, the minimum is 0.005086851 mm; figure 12 

(b) and figure 12 (c) show the maximum displacement at the 

inlet of the orifice flowmeter is 0.03052111 mm, the minimum 

is 0.02289083 mm; figure 12 (d) shows that the maximum 

displacement at the inner wall of the orifice flowmeter pipe is 

0.02797768 mm, and the minimum is 0.007630277 mm. It can 

be seen that the orifice flowmeter has a temperature load of 

20°C and remains unchanged, when the pressure load is 

increased from 50 MPa to 100 MPa, the location of the 

maximum displacement is at the inlet, and the value is 

increased by 0.01528789 mm, the location of the minimum 

displacement remains unchanged, and the value is still almost 

to zero. 

 

Figure 11. Displacement diagram (20°C, 50 MPa). 
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Figure 12. Displacement diagram (20°C, 100 MPa). 

 

Figure 13. Diagram of relation between maximum displacement and pressure 

at 20°C. 

From the comparison of the above data, we can see that: 

when the temperature load is 20°C and remains unchanged, 

the displacement change of the orifice flowmeter is positively 

correlated with the change of the additional pressure load, and 

the maximum displacement is also increased, as shown in 

figure 13. Except that the temperature load is 20°C and the 

pressure load is 0.1 MPa, the location of maximum of 

displacement of the orifice flowmeter appears in the middle 

groove of the inner wall of the pipeline, in other cases, the 

location of maximum of displacement appears at the inlet. 

3.3. Strain Analysis 

Like the stress and displacement analysis, first, a 

temperature load of 20 ° C and a pressure load of 0.1 MPa are 

applied to the inner wall of the orifice flowmeter pipeline, and 

the results are shown in figure 14. 

Figure 14(a) is the main view of strain of the orifice 

flowmeter at 20°C, 0.1 MPa and its detailed data; figure 14(b) 

is the top view of strain of the orifice flowmeter at 20°C, 0.1 

MPa and its detailed data; figure 14(c) is the left view of strain 

of the orifice flowmeter at 20°C, 0.1 MPa and its detailed data; 

figure 14(d) is the cutaway view of strain of the orifice 

flowmeter at 20°C, 0.1 MPa and its details data. 

Figures 14 (a) and figure 14 (d) show that the orifice 

flowmeter has the largest strain in its casing, the value is 

0.00072474418, the strain at the exit of the orifice flowmeter 

is the smallest, the value is 0.000000001211225. Figure 14 (a) 

shows the maximum strain of the orifice flowmeter the orifice 

flowmeter outlet is 0.000012080004, the minimum is 

0.000000001211225; figure 14 (b) and figure 14 (c) show the 

maximum strain at the inlet of the orifice flowmeter is 

0.00003623770, the minimum is 0.000006040626; figure 14 

(d) shows that the maximum strain at the inner wall of the 

orifice flowmeter pipe is 0.00006039536, and the minimum is 

0.00003019828. 
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Figure 14. Strain diagram (20°C, 0.1 MPa). 

 

Figure 15. Strain diagram (20°C, 50 MPa). 

The temperature load on the inner wall of the orifice 

flowmeter pipeline is kept constant, and the pressure load is 

increased from 0.1 MPa to 50 MPa. The results are shown in 

figure 15. 

Figure 15 (a) is the main view of strain of the orifice 

flowmeter at 20°C, 50 MPa and its detailed data; figure 15 (b) 

is the top view of strain of the orifice flowmeter at 20°C, 50 

MPa and its detailed data; figure 15 (c) is the left view of strain 

of the orifice flowmeter at 20°C, 50 MPa and its detailed data; 

figure 15 (d) is the cutaway view of strain of the orifice 

flowmeter at 20°C, 50 MPa and its detailed data. 

Figures 15 (a) and figure 15 (d) show that the orifice plate 

flowmeter has the largest strain in its casing, the value is 

0.001045034, which is increased by 0.00097255983 when 

20°C and 0.1 MPa are applied to the inner wall of the orifice 

flowmeter pipeline, the strain at the exit is the smallest, the 

value is 0.000001000922, which is increased by 

0.0000010080087750 when 20°C and 0.1 MPa are applied to 

the inner wall of the orifice flowmeter pipeline. Figure 15 (a) 

shows the maximum strain at the outlet of the orifice 

flowmeter is 0.0005230175, the minimum is 0.000001000922; 

figure 15 (b) and figure 15 (c) show the maximum strain at the 

inlet of the orifice flowmeter is 0.0009580313, the minimum 

is 0.0006100203; figure 15 (d) shows that the maximum strain 

of the inner wall at the pipeline of the orifice flowmeter is 

0.0007840285, and the minimum is 0.00008800369. It can be 

seen that the orifice flowmeter has a temperature load of 20°C 

and remains unchanged, when the pressure load is increased 

from 0.1 MPa to 50 MPa, the location of the maximum strain 

is basically unchanged, the value is increased by 

0.00097255983, and the location of minimum of strain is still 

obtained at the exit, and the value is increased by 

0.000010080087750. 
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Figure 16. Strain diagram (20°C, 100 MPa). 

The temperature load applied to the inner wall of the orifice 

flowmeter pipeline is kept constant, and the pressure load is 

increased from 50 MPa to 100 MPa. The results are shown in 

figure 16. 

Figure 16(a) is the main view of strain of the orifice 

flowmeter at 20°C, 100 MPa and its detailed data; figure 16(b) 

is the top view of strain of the orifice flowmeter at 20°C, 100 

MPa and its detailed data; figure 16(c) is the left view of strain 

of the orifice flowmeter at 20°C, 100 MPa and its detailed data; 

figure 16(d) is the cutaway view of strain of the orifice 

flowmeter at 20°C, 100 MPa and its detailed data. 

Figures 16 (a) and figure 16 (c) show that the orifice plate 

flowmeter has the largest strain in its casing, the value is 

0.002062398, which is increased by 0.001017364 when 20°C 

and 50 MPa are applied to the inner wall of the orifice 

flowmeter pipeline, the strain at the exit is the smallest, the 

value is 0.000002006507, which is increased by 

0.000001005585 when 20°C and 50 MPa are applied to the 

inner wall of the orifice flowmeter pipeline. Figure 16 (a) 

shows the maximum strain at the outlet of the orifice 

flowmeter is 0.0008605028, the minimum is 0.000002006507; 

figure 16 (b) and figure 16 (c) show the maximum strain at the 

inlet of the orifice flowmeter is 0.001890698, the minimum is 

0.001203901; figure 16 (d) shows that the maximum strain at 

the inner wall of the orifice flowmeter pipeline is 0.001547300, 

and the minimum is 0.0001737058. It can be seen that the 

orifice flowmeter has a temperature load of 20°C and remains 

unchanged, when the pressure load is increased from 50 MPa 

to 100 MPa, the location of the maximum strain is basically 

unchanged, the value is increased by 0.001017364, and the 

location of minimum of strain is also unchanged, and the value 

is increased by 0.000001005585. 

 

Figure 17. Diagram of relation between maximum strain and pressure at 

20°C. 

From the comparison of the above data, we can see that: 

when the temperature load is 20°C and remains unchanged, 

the strain change of the orifice flowmeter is positively 



63 Lianghuai Tong et al.:  Finite Element Analysis of the Effect of Internal Pressure on Orifice Flowmeter  

 

correlated with the change of the additional pressure load, and 

the maximum strain is also increased, as shown in figure 17. 

The strain value inside the orifice flowmeter casing is the 

maximum and the strain is minimum at the outlet. When the 

temperature load is 20°C and the pressure load is 0.1 MPa, the 

location of maximum of strain of the orifice flowmeter 

appears in the middle groove of the inner wall of the pipeline; 

when the temperature load is 20°C and the pressure load is 50 

MPa or 100 MPa, the location of minimum of strain of the 

orifice flowmeter appears at the inlet. 

4. Conclusion 

In this paper, the three-dimensional model of the orifice 

flowmeter is analyzed by using simulation software. The 

relevant parameters are set, and the pressure load is regarded 

as the only variable. By observing the stress, strain and 

displacement variation of the three-dimensional model of the 

plate flow meter under different pressure load conditions, It 

was found that the maximum stress and maximum 

displacement of the orifice flowmeter under pressure load of 

0.1MPa occur at the thinnest place of its plate, the maximum 

strain occurs at the middle groove of its pipeline; when the 

pressure load is 50 MPa and 100 MPa, the maximum stress 

and maximum displacement of the orifice flowmeter occur at 

the inlet, and the maximum strain occurs inside the casing. 

The stress, displacement and strain of the orifice flowmeter 

are linearly related to pressure load. In the future design, the 

places where stress, strain and displacement are large should 

be strengthened to prolong the service life of the orifice 

flowmeter and ensure the accuracy of the orifice flowmeter. 
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