5.5.2 UseCAD Air Valves
The following functions are controlled by automatic air valves:
¢ Release of the air in the pipeline while it is being filled

¢ Venting the pipeline while it is being emptied or in case of a pipe break.

e Air release during operation to eliminate residual amounts of gas at operating pressure

An adequate automatic air valve is selected using UseCAD Air Valves in the following way:

In a first step you have to enter the medium used. Based on your selection, the programme will retrieve valves for drinking water or

waste water applications for your calculation.
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For the selection of the pipeline materials, the most commonly used materials are available.
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Depending on the pressure rating and nominal diameter selected, the pipeline dimensions will be added automatically. Should your
pipeline specifications deviate from those suggested here, you can overwrite them.
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Depending on the material and condition of the pipeline, you can enter various degrees of roughness of the pipe. To obtain suggesti-
ons, click on the button “...” to the right of the entry field.

To calculate the required valve size, the Programme requires indications on the volume flows in your system as specific as possible.
In the process, the programme distinguishes between the filling, operation and clearing volume flow. For the filling process, the pro-
gramme calculates the pressure surge to be expected when filling your pipeline at the velocity entered. The pressure surge should not
exceed the standard value of 3 bars.
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Should you fill your pipeline with-out control, the programme will calculate an orifice diameter to limit the velocity of the escaping air

in order to achieve the desired filling velocity. This orifice diameter is also used in VAG’s “Anti-Surge Solution”.
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Air valves used as protection devices against pipe breaks can be calculated as an option. For this calculation a safety factor against
indentation of the pipeline must be entered. You can select the partial break size as a per cent value of the pipeline diameter. In case
of no selection a standard value of 50 % will be insert.
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If you run the mouse cursor across the text “cross section of break”, examples of this will be shown.
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Further available options are the selection of the distances between valves in long pipeline sections and the pre-selection of the valve
type if water is used as a medium.

You can choose between:
e VAG DUOJET: Single-chamber valve
e VAG TWINJET: Double-chamber valve
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You can enter an altitude profile either manually or by entering the coordinates or by importing the data needed from an Excel
spreadsheet.

Here it is sufficient if the spreadsheet is open in the background and when you click on the “Excel Import” button.
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When you select the option “Smooth profile”, minor fluctuations in the pipeline course are suppressed. All peaks which are not pro-
nounced enough will no longer be considered in the computation.
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The results of the computation will be displayed graphically in the form of the elevation curve based on the data you entered and as a
table listing the valves to be positioned.

The graphic representation offers the possibility of having the numbers of the individual pipeline sections and the co-ordinates dis-
played. It is also possible to display the dynamic pressure curve to identify criticial peaks, if required, where a vacuum may build up.

The Auto-Scaling option enables you to determine the number of pages of the hardcopy. With this setting you determine the number
of pipeline points to be displayed per page.
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Critical highpoint means that the hydraulic gradient line is lower than the level of the pipeline or the Air valve. If this condition happens
the pipeline has to be redesigned.
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The displayed table shows the coordinates, number of air valves and the selected valve type.
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The results of the computation can be printed from the input and results page via the Print key. It can also be saved as a pdf-file. The
results pages provide a clear overview of the performance specifications indicated and the graphic and tabular representation of the
results.

Sizing of air valves @ VAG
Project:

Project note:

Project date: 23.02.2012

User name: a

Input:

Pressure rate, PN: 6 [bar] Medium: Water
Nominal size, DN: 400 [mm] System: Gravitations System
Material. Steel

Wallthickness: 7.10 [mm]

Outer diameter: 406.4 [mm]

Filling: filling with control valve

Q Filling: 0,024 [m3/s]

Calculated pressure surge: 234 [bar]

Anti Surge Orifice: [mm]

Q Operation: 0.242 [m3/s]

Q Clearing: 0,038 [m3/s]

Rupture Calculation: Yes

Safety factor: 2,00

Rupture size: 50 [%]

buckling pressure pipeline: -11,305290 [bar]

min. Distance: 500 [m]

Valve type: DUQJET

Headpressure: 60,00 [mWC]

Via the “Sales texts” button you will get the corresponding sales texts as a Word file.
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Salety factor agamst collapsng 2,00
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TR
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The calculations of the programme are limited to the selection of the suitable valve size and a technically adequate positioning of the
valves in the pipeline system.

To keep the number of input data low and thus ensure simple and easy handling, the application range of the software is limited to
gravitation systems without critical peaks.
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