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minimize pressure losses at primary device or to minimize 
measuring  uncertainty  respectively.   And  the  fourth  type  of 

 

 
Fig. 1.Dialogue box for entering the parameters and 
characteristics of primary device (orifice plate) 
 
calculation is applied to define the parameters of an existing 
flowmeter and the conditions of its application according to the 
requirements of new standards (ISO 5167.1,2,3,4-2003 and 
GOST 8.586.1,2,3,4,5-2005).  

Besides, when designing a flowmeter the “Raskhod-RU” 
CAD gives the possibility to choose one of three possible 
configurations of the flowmeter: with separate measurement of 
flow parameters; with flowrate and volume calculator; with 
measuring complex. 

After choosing the type of the problem to be solved (type of 
calculation) the following input data should be entered: 
parameters and characteristics of fluid, primary device, pipe, 
straight lengths and fittings, means of measurement and 
calculation, flowmeter unit. Demonstrative dialogue box for 
entering the input data is shown on Fig. 1. 

The result of “Raskhod-RU” CAD calculations is the 
protocol of pressure differential flowmeter calculation. 

The following advantages of “Raskhod-RU” CAD should 
be specified:  
• convenient user interface of the program providing quick 

and easy learning of possibilities of the program and 
maximum using of these possibilities which is achieved by 
logical and understandable distribution of input data among 
the dialogue boxes;  

• interactive shell for data input which is especially 
important for pipe straight lengths, in particular there is a 
possibility to use flow straighteners and flow conditioners 
in the pipe as well as various options for mounting the 
thermometer; 

• automatic control of dialogue boxes during entering the 
input data by the user which provides avoiding unforeseen 
mistakes; 

• display of warnings about additional component errors of 
measurement and possible ways to eliminate these errors 
according to the requirements of new standards; 

• high quality visualization of calculation results which 
simplifies the analysis and application of the results, in 
particular there are curves of flowrate measurement 
uncertainty dependence on flowrate or other parameters, 
drawings of primary devices, pipe straight lengths and 
fittings etc. 
A particularly important advantage of “Raskhod-RU” CAD 

is the possibility to carry out design of flowmeter optimal as to 
the accuracy of measurement. As an example the curve of 
dependence of relative expanded uncertainty of fluid flowrate 
measurement on diameter ratio of primary device is shown on 
Fig. 2. There is a table under the curve with these values 
together with upper limits of differential pressure measurement 
and with diameter of primary device opening. The presented 
curve and table demonstrate the possibility of obtaining 
maximum accuracy of flowrate measurement when designing a 

pressure differential flowmeter. In the given example the 
highest accuracy is obtained for flowmeter number three.  

 

 
Fig. 2.Window with results of calculation of optimal primary 
device as to the accuracy of measurement 

 
4. CONCLUSION 
 

Methodology for calculation and design of pressure 
differential flowmeters is developed according to the 
requirements of new standards (ISO 5167.1,2,3,4-2003 and 
GOST 8.586.1,2,3,4,5-2005). This methodology is 
implemented in “Raskhod-RU” CAD which enables computer 
aided calculation and design of pressure differential 
flowmeters. At the same time verification of conditions 
(constraints) for application of the pressure differential method 
according to the requirements of new standards can be carried 
out by this computer program which simplifies the process of 
implementation and application of the new standards 
significantly. Application of optimal flowmeters as to the 
accuracy of measurement, proposed by “Raskhod-RU” CAD, 
will provide improvement of accuracy of fluid energy carrier 
metering. 
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