Independent Project Proposal:  Fire Sprinkler System Optimization Using Computational Analysis.
Charlotte Stroud – Fire Suppression Systems Design Engineer

Relevance
As a fire suppression system design engineer, the key principle for all work is to design a system, in accordance with appropriate rules, which performs adequately in terms of water discharge in a fire situation, preventing it spreading and potentially supressing, whilst respecting the clients specification. This project aims to address critical requirements for sprinkler systems to be optimally designed, through advanced computational analysis tools. The project will peruse investigation into the multifaceted variables that collectively impact the performance of sprinkler systems.
Utilising internal software packages, an analysis of the velocities and pressures of each pipe in the sprinkler system will ensure their compliance with relevant rules, producing the most optimally designed system in terms of rate of water discharge per given area, while considering costing implications.
Project Aims
Hydraulic Analysis & Optimization of Sprinkler System Design.
This project will centre around analysing the hydraulic behaviour of sprinkler systems, investigating pipe sizes, materials and their correlation to pressure losses and fluid flow. Through the use of theoretical analysis, CFD modelling and practical experimentation, this research makes contribution in the advancement of fire protection engineering.
Pressure Regulation and Balancing in Multi-story Sprinkler Systems
Studying the challenges associated with maintaining consistent pressure and flow in multi-story buildings, ensuring optimal fluid distribution across different levels. Reviewing how the fluid properties vary, assessing how the change in diameters. 
Quantitative Analysis of Sprinkler System Distribution using FireCAD & SprinkCalc: Enhancing effectiveness though Pressure and Velocity Analysis.
A study into the effectiveness of sprinkler systems distribution, emphasising the dynamics of pressure and velocity, ensuring optimal fluid distribution from estimating stages, to reduce the cost of errors identified at a stage where the costs are irrecoverable.
Through the research conducted and data collected, comparisons to published documents, those detailing research having already been conducted, to determine the multifaced variables and their contributing factors, which affect the performance of the sprinkler system and its’ effectiveness.

Planned timescale.
Expected to span a total of 3 months, the project involves data collection, analysis, and reviewing data using various resources. Initially checking data by calculations using the official data issued in the LPC BAFSA, NFPA Chapter 13 and FM Rule Books, before following up with further analysis using sprinkler system specific CFD programmes such as FireCAD and SprinkCalc, proving any findings.

Research will be a significant portion of this project, with data analysing and additional testing representing the most time-consuming aspects of this project. Research will commence when the projects objectives and goals are clearly defined. Upon research conducted completed, the project should be complete by march.
A more specific, though not yet finalised timescale to follow.

Resources
As aforementioned, hand calculation figures are extracted from reliable sources, such as LPC and NFPA rule books. These rule books provide comprehensive equations necessary for these calculations. 
Given the importance of accuracy in calculations, there are select software packages, approved to be used in the Sprinkler industry. FireCAD is a specially designed software owned and licenced by Tyco/JCI which allows for fully hydraulically calculated systems to be produced, with background calculations collating properties of the fluid in the pipes. Having full access to this software which will be the driving factor of this project, will allow for calculations to be done to prove any theories found by hand calculations and delve further into fluid properties, enhancing the sprinkler systems response time and providing effective discharge, likewise with SprinkCalc. SprinkCalc, another JCI owned and licenced software by JCI, allows for simplified and easily calculated, specifically dry and pre-action systems.
Research conducted will benefit from the resources of practical testing which further reinforce theoretical research and findings through the use of pressure gauges, trip test times and fire simulations. This practical testing can be conducted in the JCI testing facilities where fires are simulated, and sprinkler spray is thoroughly analysed.

Research
Research thus far includes previous delving into the rule books for regions associated, for example NFPA for predominantly US based projects, or BS for British based jobs. Rule books include the officially published data figures required to use for each project standards, obtained from in house testing, to ensure complete compliance.
Existing research surrounding the use of FireCad and SprinkCalc, obtained through the use for everyday tasks in the role of a sprinkler design engineer allow for a sufficient base knowledge to efficiently use the software, to back up research conducted.
Further research will be conducted and proved using the softwares detailed, and later proved with the practical testing and analysis conducted and reviewed at JCI testing facilities or in practical applications of installed on site.

Written report
The written report of the finding will be published in May, allowing sufficient time for research, theoretical and practical, to be analysed and reviewed. Appropriate findings are confidential and JCI property.
