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Introduction:

Fire water hydraulic calculation using PIPENET is the numerical simulation and verification of fluid flow, pipe
friction losses, and pressure distributions across industrial fire suppression networks. This one-week course
equips engineering specialists to construct piping topologies, evaluate steady-state and surge conditions,
and produce a verified Firewater Network Hydraulic Calculation Package. Delivered at practitioner depth
through a structured modelling build, delegates apply criteria from NFPA 13, a standard setting water
demand density formulations. Engineering teams master fire water hydraulic calculation using PIPENET with
Blackbird Training Centre to prove network compliance.

Course Objectives:

* Apply NFPA 13 and NFPA 15 hydraulic design principles to determine remote area water demand and
nozzle spray densities.

* Distinguish between Hazen-Williams friction loss calculations and Darcy-Weisbach fluid dynamics
formulations to select appropriate pipe roughness models.

« Compare steady-state firewater demand distributions against transient water hammer surge
pressures to identify overpressure vulnerabilities during rapid valve closures.

* Select appropriate pipe schedules, equivalent length fittings, and nozzle K-factors within PIPENET to
simulate ring-main distribution networks.

« Interpret pump head-capacity performance curves against system hydraulic demand curves in
compliance with NFPA 20 parameters.

* Justify firewater ring-main loop isolation sectoring and contingency routing based on simulated pipe
break hydraulic shortfall scenarios.

Target Audience:

* Fire protection design engineers responsible for facility suppression layouts who must choose
between Hazen-Williams and Darcy-Weisbach calculation models for complex network topologies.

* Process safety specialists responsible for hazard mitigation planning who must decide whether
deluge system coverage and water application rates meet prescribed statutory density criteria.

* Industrial piping designers responsible for firewater network routing who must determine optimal
line sizing to prevent excessive flow velocities and friction pressure drops.

* Mechanical systems engineers responsible for pump station performance who must evaluate
whether firewater supply curves adequately satisfy hydraulically most remote nozzle demands.

* Plant asset integrity engineers responsible for distribution piping safety who must select transient
surge mitigation devices to counter severe water hammer forces.
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Course Outline:

Day 1: Fundamentals of Firewater Networks and PIPENET Hydraulics

* Hazen-Williams Equation vs Darcy-Weisbach Formulation: Comparing Fluid Friction Loss Methods in
Pressurised Pipes

* PIPENET Interface Architecture: Navigating Schematic Workspaces and Establishing Coordinate Base
Grids for Networks

* Fluid Density and Viscosity Properties: Defining Ambient Water Physical Characteristics for Hydraulic
Modelling

* Static Head and Pressure Gradients: Calculating Gravitational Incline Influences Across Multi-Level
Industrial Topologies

* Hydraulic Network Boundary Conditions: Setting Source Reservoir Pressures and Baseline System
Delivery Targets

Day 2: Design Standards and Fire Suppression System Frameworks

* NFPA 13 Density Area Method vs NFPA 15 Water Spray Criteria: Evaluating Suppression Discharge
Density Baselines

* NFPA 20 Fire Pump Sizing: Plotting Head-Capacity Performance Curves Against Calculated Demand
Requirements

* NFPA 24 Underground Mains Standards: Specifying Material Roughness Factors and Buried Pipeline
Sizing Rules

» High Commission for Industrial Security SAF-04 Directive: Implementing Mandatory Firewater
Industrial Protection Requirements

* Industrial Engineering Standards: Establishing Facility Firewater Residual Pressure and Flow
Allowances

Day 3: PIPENET Model Construction and Steady-State Flow Sizing

* Orthogonal Layouts vs Isometric Model Representations: Structuring Complex Industrial Firewater
Piping Geometry Inputs

* Pipe Schedule Sizing Protocols: Selecting Internal Diameters to Restrict Maximum Allowable Flow
Velocities

* Equivalent Length Fitting Specifications: Modelling Localised Minor Losses Across Valves Bends and
Reducers

* K-Factor Calculation Procedures: Calibrating Deluge Sprinkler Discharge Coefficients for Balanced
Water Distribution

* Hydraulically Remote Area Identification: Pinpointing Critical Nozzle Locations Operating Under
Minimum Terminal Pressure
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Day 4: Dynamic Transient Surge Analysis and Network Edge Cases

* Steady-State Operating Pressures vs Transient Surge Overpressures: Analysing Joukowsky Dynamic
Water Hammer Phenomena

* PIPENET Transient Module Configuration: Simulating Rapid Deluge Valve Closure and Pump Trip
Dynamics

+ Cavitation and Vaporous Cavity Collapse: Identifying Destructive Column Separation Risks Along
High-Point Piping

* Ring-Main Block vs Line Rupture Scenarios: Assessing System Delivery Reliability During Pipe
Isolation Events

* CAESAR II Dynamic Force Export: Generating Time-History Unbalanced Hydrodynamic Thrust Loads
for Pipe Supports

Day 5: Modelling Build Execution and Hydraulic Calculation Validation

+ Single Ring-Main Rupture Scenarios vs Multi-Node Deluge Demand Runs: Stress Testing Industrial
Hydraulic Supply Grids

* Background Drawing Underlay Integration: Digitising Isometric Facility Piping Geometry Directly Into
PIPENET Models

* Scenario Manager Simulation Runs: Iterating Variable Fire Suppression Demand States Across
Refinery Process Units

* Hydraulic Deficit Troubleshooting Procedures: Rectifying Velocity Limit Exceedances and Inadequate
Residual Nozzle Pressures

+ Calculation Dossier Compilation: Finalising The Firewater Network Hydraulic Calculation And Surge
Analysis Package

Skills You Will Gain:

* PIPENET Network Modelling

* Hydraulic Friction Loss Calculation

* Deluge System Sizing

* Water Hammer Surge Analysis

* Fire Pump Curve Matching

* Ring-Main Reliability Evaluation

* Hydrodynamic Dynamic Force Calculation
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Why Attend This Course:

* From relying on empirical rule-of-thumb pipe sizing to performing exact numerical friction loss
calculations using PIPENET software algorithms.

* From assuming steady-state conditions to predicting transient water hammer surges and cavity
collapse forces during valve operations.

* From evaluating isolated branch lines to stress-testing looped ring-main reliability under simulated
pipe break conditions.

* From compiling fragmented spreadsheet calculations to delivering a verified Firewater Network
Hydraulic Calculation and Surge Analysis Package.

Conclusion:

Fire water hydraulic calculation using PIPENET provides the quantitative basis for sizing piping
infrastructure, balancing deluge delivery, and preventing transient water hammer overpressures in critical
industrial installations. This course clarifies the operational distinctions between steady-state distribution
and rapid transient wave action, manual equivalent length estimation and digital network simulation, and
component-level specification versus integrated system reliability under isolation conditions. Designed for
fire systems engineers, process safety practitioners, and piping modelers seeking practitioner depth, this
curriculum delivers the analytical techniques necessary to construct defensible hydraulic models and ensure
adequate fire suppression capabilities across complex high-hazard operating environments.

Frequently Asked Questions FAQ:

What is fire water hydraulic calculation using PIPENET?

Fire water hydraulic calculation using PIPENET is the numerical process of sizing fire protection piping,
evaluating pressure losses, and verifying volumetric discharge rates across suppression networks. It
confirms that pumps, distribution mains, and nozzles supply adequate water density to contain industrial
fires in compliance with technical safety specifications.

What is the difference between steady-state and transient analysis in fire water
hydraulic calculation using PIPENET?

Steady-state analysis calculates constant pressure drops and flow distributions under continuous operating
conditions, whereas transient analysis in fire water hydraulic calculation using PIPENET computes
time-dependent pressure fluctuations, water hammer shocks, and dynamic pipe forces triggered by rapid
valve closures or pump start-up cycles.

Which standard does fire water hydraulic calculation using PIPENET follow?

Fire water hydraulic calculation using PIPENET follows NFPA standards including NFPA 13 for sprinklers,
NFPA 15 for water spray systems, and NFPA 20 for stationary fire pumps, alongside industrial engineerin
directives such as High Commission for Industrial Security SAF-04 and regional %iﬁ@%mﬁjgds

industrial facilities.
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Is fire water hydraulic calculation using PIPENET right for a fire protection design
engineer?

Yes, fire water hydraulic calculation using PIPENET is designed for fire protection design engineers
operating at practitioner depth. It provides hands-on methods to model pipe networks, verify residual
nozzle pressures, size looped mains, and evaluate hydraulic surge behaviour across complex processing and
offshore energy infrastructure.
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