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Pressure drop caused by opening of a fire-
hydrant (red: Pressure measurement and
blue: WaterCAD-simulation).

WaterCAD: Hydraulic model of a water

supply network.
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A water supply system needs to fulfil certain requirements in regards to
operational pressure and water quantity. In case of a fire, fire-extinguishing
systems will have to be supplied with necessary water quantities, however
for water quality reasons, stagnant waters should be avoided.

A comprehensive hydraulic analysis of the water supply system can
highlight weaknesses in the system. The data is then used as a basis for
network optimisation, in which future needs and requirements should be
included. Adequate dimensioning of water mains is also of economical
importance.

WaterCAD® is a comprehensive software solution and is being used for the
modelling of water supply systems, which we use for hydraulic analysis.
First of all, a base model of the water supply system is established
including the most significant end users and is then calibrated through
measurements of the water pressure. The tested model is then used to
simulate various relevant scenarios (for example fires) over a 24 hour
period. The pressure heads and flow rates can then be established at any
location along the network and can be analysed for various operational
scenarios (actual state) .

The model then offers the possibility to check what impact various
adjustments have on the network. That data provides the basic concept for
a hydraulic optimisation of the water supply system (target state) .

Specified Performan ces by ULI LIPPUNER aqualog AG (Part 1):

Generation of a hydraulic water supply model.

Simulation of relevant scenarios (e.g. middle and high demand, fires) in the current and target state.

Evaluation of the hydraulics within the system and proposals for the optimisation of the network.

A clear presentation of the results and explanatory notes in a technical report.
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Transient pressure envelope showing a
pressure surge triggered by a simulated
pump failure.

Hammer V8i: Software for transient
simulations.
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A sudden change in the flow-rate of water pipes is a regular occurrence in
water supply systems. The inertia of water can so cause transient
conditions with partially massive pressure increases but also decreases —
so called pressure surges or water hammer.

A pressure surge can be triggered by a brisk opening of a valve or a
sudden failure of a pump and spreads at sonic velocity within rigid pipes in
the network. Before such pressure fluctuations can be settled by friction
losses, pumps, fittings and pipe work are often already damaged.
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Because of the complexity of the phenomenon pressure surges, a detailed
analysis of the dynamic pressure conditions is only possible with a
hydraulic model. We use a specialised software package (Bentley®
Hammer®), which enables us to perform transient simulation and to clearly
present the results in graphical form. Potential issues with pressure surges
can then be identified and appropriate measures taken. Part of the solution
is an adequate design of surge vessels.

Specified Perform ances by ULI LIPPUNER aqualog AG (Part 2):

Simulation of full systems (supplementary to Part 1) or of simple transmission pipelines.

Analysis of relevant scenarios (e.g. pump failure) with and without measures of pressure vessel

reductions.

Proposal for the use of surge vessels (quantity and design) for a reduction of undesired waterhammer.
Independent assessment warranted.

Clear presentation of results and explanatory notes in a technical report.
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