
fire pump calculation

fire pump calculation is a critical component in the design and operation of fire protection systems. Accurate
fire pump calculation ensures that the fire pump delivers sufficient water flow and pressure to suppress
fires effectively, safeguarding lives and property. This process involves determining the demand
requirements based on building size, hazard classification, and applicable codes and standards. It incorporates
hydraulic calculations, pump performance curves, and system losses to select the appropriate pump capacity.
Understanding the fundamentals of fire pump calculation, including factors such as flow rate, pressure, and
friction losses, is vital for engineers, contractors, and safety professionals. This article provides a
comprehensive overview of fire pump calculation, outlining the essential steps, methods, and considerations
involved. Below is a detailed table of contents guiding the topics discussed in this article.
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Understanding Fire Pump Systems
Fire pump systems are vital in enhancing the water supply for fire suppression systems, such as sprinklers
and hydrants. They ensure adequate water pressure and flow, especially in buildings or facilities where
municipal water supply is insufficient during emergencies. Fire pumps can be electric or diesel-driven,
and their selection depends on power availability, reliability, and application needs. The primary function
of a fire pump is to boost water pressure to the required level, overcoming losses due to elevation, friction,
and system design.

Types of Fire Pumps
Several types of fire pumps are commonly used in fire protection systems. These include:

Horizontal Split-Case Pumps: Known for their durability and ease of maintenance, suitable for larger
flow requirements.



Vertical Inline Pumps: Compact design ideal for limited space installations.

Vertical Turbine Pumps: Typically used for drawing water from underground sources such as wells
or reservoirs.

End Suction Pumps: Common in smaller systems with moderate flow and pressure needs.

Role of Fire Pumps in Fire Protection Systems
Fire pumps play a crucial role in maintaining the reliability and efficiency of fire suppression systems.
They activate automatically when the system detects a pressure drop due to water discharge from
sprinklers or hoses. By delivering the required water pressure and flow, fire pumps ensure that the fire
protection system operates effectively, reducing fire spread and damage.

Key Parameters in Fire Pump Calculation
Accurate fire pump calculation hinges on understanding and quantifying several key parameters that
influence pump performance and system effectiveness. These parameters guide the selection and sizing of
the fire pump.

Required Flow Rate
The flow rate, measured in gallons per minute (GPM), represents the volume of water the fire pump must
deliver to the fire protection system. It is determined based on the hazard classification, building size, and
the number of sprinklers or hydrants operating simultaneously. The flow rate dictates how much water is
necessary to suppress or control a fire effectively.

Required Pressure
Pressure, measured in pounds per square inch (PSI), is the force needed to overcome system losses and
ensure adequate water delivery at the most hydraulically remote point of the system. It includes static
pressure, friction losses, elevation head, and residual pressure required for proper sprinkler operation.

Friction Losses
Friction losses occur as water flows through pipes, fittings, valves, and other system components. These
losses reduce available pressure and must be accounted for in fire pump calculation. Friction loss is



calculated using hydraulic formulas or lookup charts, considering pipe diameter, length, material, and flow
velocity.

Elevation Head
Elevation head is the pressure loss or gain due to vertical height differences between the water source,
pump, and discharge points. Water must be pumped to higher elevations, requiring additional pressure to
overcome gravitational forces.

Safety Factors and Allowances
Fire pump calculations incorporate safety factors to accommodate uncertainties, equipment aging, and
future system modifications. These allowances ensure that the pump will perform reliably under varying
conditions and demands.

Step-by-Step Fire Pump Calculation Process
The process for fire pump calculation is methodical and involves several stages to ensure precise sizing and
performance. The steps are as follows:

1. Determine System Demand
Calculate the total water demand based on the fire protection system type, hazard classification, and
applicable standards. This includes the number of sprinklers or hydrants expected to operate simultaneously
and their individual flow requirements.

2. Calculate Hydraulic Losses
Assess friction losses in pipes, fittings, valves, and other components over the entire system. Use the Darcy-
Weisbach or Hazen-Williams equations, or standardized charts, to estimate losses accurately.

3. Evaluate Elevation Changes
Determine the elevation difference between the pump suction point and the highest or most remote
discharge outlet. Convert elevation into pressure units to add to the total pressure requirement.



4. Calculate Total Required Pressure
Add all pressure losses, including friction, elevation, and residual pressure, to find the total pressure the fire
pump must deliver at the discharge.

5. Select Fire Pump Size and Type
Choose a pump that meets or exceeds the calculated flow and pressure requirements. Review
manufacturer pump curves and ensure the selected pump operates within recommended efficiency ranges.

6. Verify with Applicable Codes
Confirm that the pump selection complies with local and national fire protection codes, such as NFPA 20,
which governs the installation of fire pumps.

Common Standards and Codes for Fire Pump Sizing
Fire pump calculation must adhere to established standards and codes to guarantee system reliability, safety,
and legal compliance. These documents provide guidelines for minimum requirements and best practices.

NFPA 20 – Standard for the Installation of Stationary Pumps for Fire
Protection
NFPA 20 is the primary standard used in the United States for fire pump installation and sizing. It specifies
requirements for pump capacity, pressure, testing, and maintenance. The standard includes detailed
guidance on calculating system demand, selecting pumps, and ensuring operational reliability.

NFPA 13 – Standard for the Installation of Sprinkler Systems
NFPA 13 provides criteria for sprinkler system design, including water demand calculations that directly
impact fire pump sizing. It outlines hazard classifications, sprinkler densities, and hydraulic design methods.

Local Building and Fire Codes
In addition to national standards, local building and fire codes may impose specific requirements for fire
pump calculations and installations. Compliance with these codes is mandatory and often requires
coordination with local authorities having jurisdiction (AHJ).



Practical Considerations and Challenges
While theoretical calculations provide a foundation, practical factors can influence fire pump performance
and selection. Recognizing and addressing these considerations ensures system effectiveness in real-world
conditions.

Water Supply Limitations
The available water supply, including pressure and flow from municipal or private sources, can constrain
fire pump operation. It is essential to assess source reliability and design pumps capable of compensating for
supply variability.

System Layout and Piping Design
Poorly designed piping with excessive bends, undersized pipes, or unnecessary valves can increase friction
losses, requiring larger pump capacity. Optimizing system layout reduces losses and improves efficiency.

Pump Maintenance and Testing
Regular maintenance and testing are critical to ensure fire pumps remain operational during emergencies.
Calculations should factor in potential performance degradation over time and include provisions for testing
under real conditions.

Environmental and Site Conditions
Environmental factors such as temperature extremes, seismic activity, and site accessibility can affect pump
selection and installation. Pumps must be suitable for the specific conditions they will face.

Common Challenges

Accurately estimating friction losses in complex piping networks.

Balancing cost and performance when selecting pump size.

Ensuring compliance with multiple overlapping codes and standards.

Coordinating fire pump installation with other building systems.



Frequently Asked Questions

What is a fire pump calculation?
A fire pump calculation determines the required flow rate and pressure to ensure adequate water supply
for fire protection systems like sprinklers and standpipes.

Why are fire pump calculations important?
They ensure that the fire pump can deliver sufficient water volume and pressure to suppress fires
effectively, complying with safety standards and protecting lives and property.

What parameters are considered in fire pump calculations?
Key parameters include system demand (flow rate), required pressure at the most remote sprinkler or
hydrant, friction losses in piping, elevation differences, and water supply limitations.

Which standards govern fire pump calculations?
Standards such as NFPA 20 (Standard for the Installation of Stationary Pumps for Fire Protection) and
NFPA 13 (Standard for the Installation of Sprinkler Systems) provide guidelines for fire pump calculations.

How do you calculate the required flow rate for a fire pump?
The required flow rate is based on the total sprinkler system demand plus any hose stream demand,
calculated from the occupancy hazard classification and area covered by sprinklers according to relevant
codes.

What is the significance of pressure requirements in fire pump
calculations?
Pressure ensures water reaches all parts of the fire protection system with enough force to operate
sprinklers and hose streams effectively, overcoming friction losses and elevation changes.

Can fire pump calculations be affected by elevation?
Yes, elevation impacts pressure requirements because water pressure decreases with height; calculations
must account for elevation to ensure adequate pressure at all system points.



Are software tools available for fire pump calculations?
Yes, several software tools and calculators assist engineers in accurately performing fire pump calculations,
incorporating hydraulic analysis, standards compliance, and system design parameters.

Additional Resources
1. Fire Pump Calculations and Hydraulic Design
This book offers a comprehensive guide to the principles and practices involved in designing and
calculating fire pump systems. It covers hydraulic theory, pump selection, and performance criteria to
ensure effective fire protection. Engineers and designers will find practical examples and step-by-step
methods for accurate calculations.

2. Hydraulics of Fire Protection Systems
Focusing on the hydraulic aspects of fire protection, this book explains the fundamentals of fluid dynamics
as applied to fire pump systems. It details how to perform flow calculations, pressure losses, and pump
curve analysis. The text is ideal for professionals seeking to deepen their understanding of system
hydraulics.

3. NFPA Fire Pump Handbook
Published by the National Fire Protection Association, this handbook serves as an authoritative resource on
fire pump installation and maintenance. It includes calculation techniques aligned with NFPA standards,
ensuring compliance and safety. The handbook is essential for fire protection specialists and inspectors.

4. Design and Analysis of Fire Pump Systems
This book provides an in-depth exploration of fire pump system design, focusing on analysis and
optimization of performance. Topics include pump sizing, system demand calculations, and troubleshooting
common issues. It integrates theory with practical applications for engineers and facility managers.

5. Fire Protection Engineering Calculations
Covering a broad range of fire protection topics, this book includes detailed sections on fire pump
calculations. It presents formulas, example problems, and calculation methodologies for system design and
evaluation. The book is a valuable tool for students and practicing engineers alike.

6. Automatic Fire Pump Systems: Installation and Performance
This guide details the installation requirements and performance criteria for automatic fire pump systems.
It explains how to calculate pump capacities and pressures to meet safety standards. The book also addresses
testing procedures and maintenance to ensure reliable operation.

7. Fire Pump Testing and Performance Evaluation
Focused on the operational assessment of fire pumps, this book outlines techniques for testing pump
performance and verifying calculations. It includes protocols for flow measurement, pressure testing, and



data analysis. Fire safety professionals will benefit from its practical approach to system evaluation.

8. Fire Protection Systems: Hydraulic Calculations and Design
This text emphasizes hydraulic calculations integral to the design of fire protection systems, including
pumps, sprinklers, and standpipes. It guides readers through pressure loss computations, pump curve
interpretation, and system balancing. The book is suited for engineers designing compliant and efficient
systems.

9. Fire Pump Application and Maintenance Guide
Offering a practical perspective, this guide covers the application, operation, and maintenance of fire pump
systems. It includes calculation methods to select appropriate pumps and ensure system readiness.
Maintenance tips and troubleshooting advice make it a useful reference for facility operators and
technicians.
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Fire Pump Calculation: A Comprehensive Guide

Fire protection is paramount in ensuring the safety of life and property. A critical component of any
fire suppression system is the fire pump, responsible for delivering the necessary water pressure
and flow rate to extinguish a fire effectively. Accurate fire pump calculations are therefore not
merely a technicality; they are a cornerstone of fire safety engineering. Incorrect calculations can
lead to inadequate water pressure, insufficient flow rates, system failure during a fire, and
ultimately, catastrophic consequences. This comprehensive guide will delve into the essential
aspects of fire pump calculations, equipping readers with the knowledge and tools to perform these
calculations accurately and confidently.

1. Understanding Fire Codes and Standards: NFPA, IFC, and
Local Regulations

Accurate fire pump calculations begin with a thorough understanding of relevant codes and
standards. The National Fire Protection Association (NFPA) publishes several crucial standards,
notably NFPA 13 (Standard for the Installation of Sprinkler Systems) and NFPA 20 (Standard for the
Installation of Stationary Fire Pumps). These standards dictate the minimum requirements for fire
pump design, installation, and testing. The International Fire Code (IFC) also plays a significant role,
incorporating NFPA standards and providing a comprehensive framework for fire safety regulations.
It’s crucial to remember that local jurisdictions may have additional requirements or amendments to
these codes, making a local review essential before commencing any calculations. Ignoring these
regulations can lead to non-compliance, resulting in legal issues, insurance problems, and
ultimately, jeopardizing the safety of the building's occupants. Therefore, always consult the most
up-to-date versions of applicable codes and local amendments to ensure your calculations comply
with all legal requirements.

2. Determining Fire Water Demand: Methods and Factors
Influencing Demand

Calculating the required fire water demand is a fundamental step in fire pump design. This demand
is determined by several factors, including the occupancy type, building size, construction materials,
and the type of fire suppression system (sprinklers, standpipes, etc.). Several methods exist for
determining fire water demand, such as those outlined in NFPA 13 and other relevant standards.
These methods often involve considering the area of the building, the hazard classification of the
occupancy, and the water application rate required to effectively control a fire. Factors influencing
demand include:

Occupancy classification: Different occupancies have different fire risks and therefore require
different water demands.



Building height and area: Larger buildings generally require higher water demands.
Construction type: The type of construction materials affects the fire's spread and intensity.
Sprinkler system design: The density and spacing of sprinklers impact the required flow rate.
Standpipe system design: Standpipe systems need to deliver water to multiple floors, increasing
demand.
Hydrant requirements: If the building includes fire hydrants, their flow demands must be factored
in.

Accurate assessment of these factors is crucial for determining the correct fire water demand,
ensuring the pump system can meet the challenge during a fire.

3. Pump Selection Criteria: Head, Flow Rate, and Pump Types

Once the fire water demand is determined, the next step is selecting an appropriate fire pump. The
key selection criteria are the required head (pressure) and flow rate. The head is the vertical
distance the water must be pumped, accounting for friction losses in the piping system. The flow
rate is the volume of water the pump must deliver per unit time. Several pump types are available,
each with its own advantages and disadvantages. Common types include:

Centrifugal pumps: These are the most commonly used type for fire pumps, offering a wide range of
flow rates and pressures.
Positive displacement pumps: These pumps deliver a constant flow rate, regardless of pressure
changes, but are less common in fire protection systems.
Diesel-driven pumps: These provide a backup power source in case of a power outage.
Electrically-driven pumps: These are typically more cost-effective but rely on a constant power
supply.

The choice of pump type depends on various factors, including budget, power availability, and
system requirements. Careful consideration must be given to the pump's performance curve to
ensure it can meet the calculated demands under various operating conditions.

4. Calculating Friction Losses: Pipe Sizing, Fittings, and
Hazen-Williams Equation

Friction losses in the piping system are a significant factor affecting the required pump head. These
losses are caused by the resistance of the water flowing through pipes and fittings. Accurate
calculation of friction losses is critical for ensuring adequate water pressure at the fire suppression
devices. Common methods for calculating friction losses include the Hazen-Williams equation,
Darcy-Weisbach equation, and various other empirical formulas. The Hazen-Williams equation is
frequently used due to its relative simplicity and accuracy for the flow of water in smooth pipes.
Factors affecting friction losses include:

Pipe diameter: Larger diameter pipes reduce friction losses.



Pipe material: Different materials have different roughness coefficients affecting friction.
Pipe length: Longer pipes lead to greater friction losses.
Number and type of fittings: Elbows, valves, and other fittings increase friction losses.

Proper pipe sizing is essential to minimize friction losses and ensure efficient water delivery.
Software tools can greatly assist in these calculations, automating the process and minimizing
errors.

5. System Curves and Pump Performance: Understanding
Pump Curves and System Head Curves

The system curve represents the relationship between flow rate and head for the entire fire
protection system, including the piping network and fire suppression devices. The pump curve,
provided by the pump manufacturer, shows the relationship between the pump's flow rate and the
head it can deliver. By plotting both curves on the same graph, the operating point of the system can
be determined—the point where the pump curve and system curve intersect. This intersection
represents the actual flow rate and head the pump will deliver under the given system conditions.
Analyzing these curves is essential to ensure the pump can deliver the required flow rate and
pressure under various operating conditions. The pump should ideally operate near its best
efficiency point (BEP) for optimal performance and energy efficiency.

6. Safety Factors and Redundancy: Ensuring Reliability and
Compliance

Safety factors are incorporated into fire pump calculations to account for uncertainties and potential
variations in system performance. These factors ensure that the pump can reliably deliver the
required water flow even under less-than-ideal conditions, such as partial pipe blockage or higher-
than-anticipated friction losses. Redundancy, such as installing multiple pumps or backup power
sources, is also critical for enhancing system reliability and ensuring continuous operation during a
fire. The level of redundancy needed depends on the criticality of the system and the potential
consequences of failure. NFPA standards typically specify minimum safety factors and recommend
redundancy measures based on system size and risk assessment.

7. Advanced Calculations and Software: Utilizing Specialized
Tools

While manual calculations are possible, specialized software tools are frequently used for complex
fire pump calculations. These tools can automate many of the calculations, reducing the risk of



errors and significantly improving efficiency. Many software programs allow users to model the
entire fire protection system, including pipes, fittings, pumps, and fire suppression devices. These
programs can generate system curves, perform friction loss calculations, and help select appropriate
pumps based on the specified requirements. Using these advanced tools can improve accuracy, save
time, and ensure compliance with relevant standards.

8. Conclusion: Best Practices and Future Considerations

Accurate fire pump calculations are crucial for ensuring the effectiveness and reliability of fire
suppression systems. Adhering to relevant codes and standards, understanding the factors
influencing water demand, selecting appropriate pumps, and accurately calculating friction losses
are essential steps in the process. Utilizing specialized software can significantly improve the
efficiency and accuracy of calculations. Incorporating adequate safety factors and redundancy
measures is crucial for ensuring system reliability and compliance. Staying updated on the latest
codes, standards, and technological advancements will contribute to better fire protection strategies
in the future, helping to minimize risks and protect lives and property.

---

FAQs

1. What is the most important factor to consider when calculating fire pump requirements? The most
important factor is accurately determining the fire water demand based on the specific building's
occupancy, size, and construction.

2. What are the main types of fire pumps? Common types include centrifugal pumps (most frequent),
positive displacement pumps, diesel-driven pumps (for backup power), and electrically-driven
pumps.

3. How do I account for friction losses in my calculations? Friction losses can be calculated using
equations like the Hazen-Williams equation, considering pipe diameter, material, length, and the
number and type of fittings.

4. What is a system curve, and why is it important? The system curve shows the relationship
between flow rate and head for the entire system. Comparing it to the pump curve helps determine
the operating point.

5. What are safety factors, and why are they necessary? Safety factors account for uncertainties and
ensure the pump can deliver the required flow rate even under less-than-ideal conditions.

6. What is the role of NFPA standards in fire pump calculations? NFPA standards (like NFPA 13 and
NFPA 20) provide minimum requirements and guidelines for fire pump design, installation, and



testing.

7. What software can help with fire pump calculations? Several specialized software programs
automate calculations, model systems, and assist in pump selection.

8. How often should fire pumps be tested? Regular testing and maintenance are critical; frequency
depends on local codes but is usually annual.

9. What happens if the fire pump calculations are inaccurate? Inaccurate calculations can lead to
insufficient water pressure or flow rate during a fire, jeopardizing fire suppression efforts.

---
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  fire pump calculation: NFPA 20 Standard for the Installation of Stationary Pumps for
Fire Protection National Fire Protection Association, 2018-07-02
  fire pump calculation: Fire Service Hydraulics & Pump Operations, 2nd Ed Paul
Spurgeon, 2017-08-04 Understanding hydraulics and pump operations doesn’t have to be difficult,
and it is of key importance to the science of fire engineering. Putting all the pieces together
correctly so that the right stream is brought to the fire is essential to effective fireground operations.
In the second edition of Fire Service Hydraulics and Pump Operations, author Paul Spurgeon,
engineer/pump operator with the Denver Fire Department, breaks down the sometimes
difficult-to-understand formulas of hydraulics and pumps into easily learned steps, taking care to
explain the hows and whys of each formula discussed. Using an in-the-street, practical approach,
Spurgeon teaches readers how to develop proper fire streams as well as how they relate to overall
fireground strategies. He covers hydraulics and pumps extensively—from the properties of water to
its supply to pumping to sprinkler systems and foams. So readers can put what they’ve learned into



practice, Spurgeon provides both end-of-chapter tests and practice sets at the end of the book,
complete with answers so that readers can check their knowledge. The second edition includes
numerous updates and additions, including the Rule of Thumb chapter that illustrates how to
perform these complex calculations while under stress on the fireground. This text meets the
learning objectives for FESHE Fire Protection Hydraulics and Water Supply course work. Features
and Benefits: • Summary of chapter formulas • End-of-chapter tests with answers • Practice sets
with answers to further test your understanding
  fire pump calculation: Operation of Fire Protection Systems Arthur E. Cote, 2003 Fire
Science (FESHE)
  fire pump calculation: Organizing for Fire and Rescue Services Arthur E. Cote, 2003 Apply
the experience of dozens of leading authorities with the new Organizing for Fire and Rescue
Services. This special fire service edition of NFPA's Fire Protection Handbook is comprised of 35
informative chapters that present the big picture in a single volume. All the topics fire service
managers and fire and life safety educators need to know about are here including: Fire and fire
science basics including fire data collection and databases, and use of incident data and statistics
Information on fire and life safety education including how to reach high-risk groups, understanding
media, and evaluation techniques Guidance on fire department administration and operations,
pre-incident planning, EMS, training, apparatus and equipment, PPE, managing response to haz-mat
incidents, rescue operations, fireground operations, and more! Order your copy today and put
time-tested knowledge to work for you!
  fire pump calculation: Fire Service Pump Operator International Association of Fire Chiefs,
National Fire Protection Association, Committee, 2011-02-14 Learn to safely and effectively drive
and operate an apparatus with fire pumpers with the new Fire Service Pump Operator: Principles
and Practice! This text is the core of a complete teaching and learning system that thoroughly
supports instructors and prepares students for the job. The text includes up-to-date coverage the
2009 Edition of NFPA 1002, Standard for Fire Apparatus Driver/Operator Professional
Qualifications. This text provides a thorough understanding of the types of fire apparatus equipped
with pumps, how to safely drive them, and how to properly maintain these vehicles through
inspection and testing programs. Students will also learn how to operate fire pumps by gaining an
understanding of water supply, nozzles and flow rates, optimal positioning, and more.
  fire pump calculation: Handbook of Fire and Explosion Protection Engineering
Principles for Oil, Gas, Chemical, and Related Facilities Dennis P. Nolan, 2018-10-11
Handbook of Fire and Explosion Protection Engineering Principles for the Oil, Gas, Chemical, and
Related Facilities, Fourth Edition, discusses high-level risk analysis and advanced technical
considerations, such as process control, emergency shut-downs, and evaluation procedures. As more
engineers and managers are adopting risk-based approaches to minimize risk, maximize profits, and
keep operations running smoothly, this reference encompasses all the critical equipment and
standards necessary for the process industries, including oil and gas. Updated with new information
covering fire and explosion resistant systems, drainage systems, and human factors, this book
delivers the equipment standards needed to protect today's petrochemical assets and facilities. -
Provides tactics on how to revise and upgrade company policies to support safer designs and
equipment - Helps readers understand the latest in fire suppression and explosion risks for a process
plant in a single source - Updates on how to evaluate concerns, thus helping engineers and
managers process operating requests and estimate practical cost benefit factors
  fire pump calculation: Fire Service Pump Operator: Principles and Practice Iafc,
2009-11-03 The National Fire Protection Association® and International Association of Fire Chiefs
are pleased to bring you Fire Service Pump Operator: Principles and Practice, a modern integrated
teaching and learning system for the fire pumper driver/operator. This textbook meets and exceeds
the job performance requirements of Chapters 4, 5, and 10 of NFPA 1002, Fire Apparatus
Driver/Operator Professional Qualifications, 2009 Edition. It also addresses all of the course
outcomes from the National Fire Academy’s Fire and Emergency Services Higher Education



(FESHE) Associates (Core) Fire Protection Hydraulics and Water Supply course. Fire Service Pump
Operator: Principles and Practice features: a laser-like focus on driver/operator safety and
responsibility with dedicated chapters on safety; actual Near-Miss Reporting System cases are
discussed to drive home important points about safety and the lessons learned from these real-life
incidents; detailed step-by-step skill drills with which include the corresponding NFPA job
performance requiremens; page references for quick access to coverage of NFPA 1002 objectives
and FESHE’s Fire Protection Hydraulics and Water Supply course outcomes at the beginning of each
chapter; scenario based learning tools including You are the Driver/Operator, Driver/Operator in
Action, and Voices of Experience case studies to encourage critical thinking skills; and
Driver/Operator Tips and Safety Tips to provide helpful advice from fireground veterans.
  fire pump calculation: Handbook of Fire and Explosion Protection Engineering
Principles Dennis P. Nolan, 2014-05-28 Written by an engineer for engineers, this book is both
training manual and on-going reference, bringing together all the different facets of the complex
processes that must be in place to minimize the risk to people, plant and the environment from fires,
explosions, vapour releases and oil spills. Fully compliant with international regulatory
requirements, relatively compact but comprehensive in its coverage, engineers, safety professionals
and concerned company management will buy this book to capitalize on the author's life-long
expertise. This is the only book focusing specifically on oil and gas and related chemical facilities.
This new edition includes updates on management practices, lessons learned from recent incidents,
and new material on chemical processes, hazards and risk reviews (e.g. CHAZOP). Latest technology
on fireproofing, fire and gas detection systems and applications is also covered. An introductory
chapter on the philosophy of protection principles along with fundamental background material on
the properties of the chemicals concerned and their behaviours under industrial conditions,
combined with a detailed section on modern risk analysis techniques makes this book essential
reading for students and professionals following Industrial Safety, Chemical Process Safety and Fire
Protection Engineering courses. - A practical, results-oriented manual for practicing engineers,
bringing protection principles and chemistry together with modern risk analysis techniques -
Specific focus on oil and gas and related chemical facilities, making it comprehensive and compact -
Includes the latest best practice guidance, as well as lessons learned from recent incidents
  fire pump calculation: The Design and Layout of Fire Sprinkler Systems Mark Bromann,
2001-04-05 Although effective fire sprinkler systems are crucial to public safety, for years, the
designers of those systems had few published resources to reference and guide them through their
design processes. The first edition of this book changed all that, and now The Design and Layout of
Fire Sprinkler Systems Second Edition suits their needs even bette
  fire pump calculation: NFPA 14: Standard for the Installation of Standpipe and Hose Systems,
2010 Edition , 2010-01-11
  fire pump calculation: Electricians Calculations Manual Nick Fowler, 2004-12-06 This is a
calculations book aimed at working electricians and those attempting to pass the Electrician’s Exam.
Like nothing currently on the market, this manual details and annotates key calculations electricians
use in the field. Electricians can either learn the underpinnings of the calculation or simply “plub
and chug” their way through the problem. A final chapter provides the basics of the algebra and
trigonometry used throughout the book, and a wealth of self-tests are also included.
  fire pump calculation: SFPE Handbook of Fire Protection Engineering Morgan J. Hurley,
Daniel T. Gottuk, John R. Hall Jr., Kazunori Harada, Erica D. Kuligowski, Milosh Puchovsky, Jose ́ L.
Torero, John M. Watts Jr., CHRISTOPHER J. WIECZOREK, 2015-10-07 Revised and significantly
expanded, the fifth edition of this classic work offers both new and substantially updated
information. As the definitive reference on fire protection engineering, this book provides thorough
treatment of the current best practices in fire protection engineering and performance-based fire
safety. Over 130 eminent fire engineers and researchers contributed chapters to the book,
representing universities and professional organizations around the world. It remains the
indispensible source for reliable coverage of fire safety engineering fundamentals, fire dynamics,



hazard calculations, fire risk analysis, modeling and more. With seventeen new chapters and over
1,800 figures, the this new edition contains: Step-by-step equations that explain engineering
calculations Comprehensive revision of the coverage of human behavior in fire, including several
new chapters on egress system design, occupant evacuation scenarios, combustion toxicity and data
for human behavior analysis Revised fundamental chapters for a stronger sense of context Added
chapters on fire protection system selection and design, including selection of fire safety systems,
system activation and controls and CO2 extinguishing systems Recent advances in fire resistance
design Addition of new chapters on industrial fire protection, including vapor clouds, effects of
thermal radiation on people, BLEVEs, dust explosions and gas and vapor explosions New chapters
on fire load density, curtain walls, wildland fires and vehicle tunnels Essential reference appendices
on conversion factors, thermophysical property data, fuel properties and combustion data,
configuration factors and piping properties “Three-volume set; not available separately”
  fire pump calculation: Code for the Construction and Equipment of Mobile Offshore Drilling
Units , 2001 Recommends design criteria, construction standards and related safety measures.
Appends model safety certificates.
  fire pump calculation: Lees' Loss Prevention in the Process Industries Frank Lees,
2005-01-25 Over the last three decades the process industries have grown very rapidly, with
corresponding increases in the quantities of hazardous materials in process, storage or transport.
Plants have become larger and are often situated in or close to densely populated areas. Increased
hazard of loss of life or property is continually highlighted with incidents such as Flixborough,
Bhopal, Chernobyl, Three Mile Island, the Phillips 66 incident, and Piper Alpha to name but a few.
The field of Loss Prevention is, and continues to, be of supreme importance to countless companies,
municipalities and governments around the world, because of the trend for processing plants to
become larger and often be situated in or close to densely populated areas, thus increasing the
hazard of loss of life or property. This book is a detailed guidebook to defending against these, and
many other, hazards. It could without exaggeration be referred to as the bible for the process
industries. This is THE standard reference work for chemical and process engineering safety
professionals. For years, it has been the most complete collection of information on the theory,
practice, design elements, equipment, regulations and laws covering the field of process safety. An
entire library of alternative books (and cross-referencing systems) would be needed to replace or
improve upon it, but everything of importance to safety professionals, engineers and managers can
be found in this all-encompassing reference instead. Frank Lees' world renowned work has been
fully revised and expanded by a team of leading chemical and process engineers working under the
guidance of one of the world’s chief experts in this field. Sam Mannan is professor of chemical
engineering at Texas A&M University, and heads the Mary Kay O’Connor Process Safety Center at
Texas A&M. He received his MS and Ph.D. in chemical engineering from the University of
Oklahoma, and joined the chemical engineering department at Texas A&M University as a professor
in 1997. He has over 20 years of experience as an engineer, working both in industry and academia.
New detail is added to chapters on fire safety, engineering, explosion hazards, analysis and
suppression, and new appendices feature more recent disasters. The many thousands of references
have been updated along with standards and codes of practice issued by authorities in the US,
UK/Europe and internationally. In addition to all this, more regulatory relevance and case studies
have been included in this edition. Written in a clear and concise style, Loss Prevention in the
Process Industries covers traditional areas of personal safety as well as the more technological
aspects and thus provides balanced and in-depth coverage of the whole field of safety and loss
prevention. * A must-have standard reference for chemical and process engineering safety
professionals * The most complete collection of information on the theory, practice, design elements,
equipment and laws that pertain to process safety * Only single work to provide everything;
principles, practice, codes, standards, data and references needed by those practicing in the field
  fire pump calculation: Electrical Inspection Manual with Checklists Noel Williams
(Electrical inspector), Jeffrey S. Sargent, 2014 Packed with precise, step-by-step checklists, detailed



illustrations, and informative chapter explanations, the Electrical Inspection Manual, 2014 Edition
identifies important Code rules and provides guidance on how-to organize checklists by occupancy
type to increase thoroughness and decrease the likelihood of overlooking potential problems.
Written by certified electrical inspectors, and endorsed by the National Fire Protection Association
(NFPA) and the International Association of Electrical Inspectors (IAEI), this fully illustrated manual
explains significant tasks, defines terms, outlines key questions, and provides a concise overview of
the electrical inspection process. The training manual is intended to assist electrical inspectors as
well as anyone performing a review for Code compliance in advance of a professional inspection.
This audience may include, but is not limited to: designers, insurance inspectors, architects,
installers, project managers, and safety officers.
  fire pump calculation: Electrical Inspection Manual, 2011 Edition Noel Williams, Jeffrey
S. Sargent, 2012-02-13 Packed with precise, step-by-step checklists, detailed illustrations, and
informative chapter explanations, the Electrical Inspection Manual, 2011 Edition identifies
important Code rules and provides guidance on how-to organize checklists by occupancy type to
increase thoroughness and decrease the likelihood of overlooking potential problems. Written by
certified electrical inspectors, and endorsed by the National Fire Protection Association (NFPA) and
the International Association of Electrical Inspectors (IAEI), this fully illustrated manual explains
significant tasks, defines terms, outlines key questions, and provides a concise overview of the
electrical inspection process.
  fire pump calculation: Fire Pump Arrangements at Industrial Facilities Dennis P. Nolan,
2017-05-22 Fire Pump Arrangements at Industrial Facilities, Third Edition delivers a practical
reference from an author with a successful professional career in fire protection and loss prevention
engineering in the oil and gas industry. While most regulatory standards are left to interpretation
and try to cover multiple industries in one location, this book focuses on the equipment, standards
and operations specific to the petroleum industry, covering quality controls, pump drivers and
scheduled maintenance and audits so the equipment remains in safety compliance. Enhanced with
new sections on human factors, case studies for modeling fire accidents and a look at recent events
that have further shaped the safety and testing of fire pumps, the book provides the engineer and
manager with a critical oil and gas resource for every aspect of firewater pumps. - Remains the go-to
reference for loss prevention specialists and fire engineering specific to the oil and gas industry -
Enhanced with new sections on quality audits and new case studies that evaluate operational issues
and applications - Fills in the practical hands-on information gap not covered in the regulatory
standards
  fire pump calculation: Electrical Inspection Manual, 2008 Edition Noel Williams, Jeffrey
S. Sargent, Jeffrey Sargent, 2009-09-29 Written by a certified electrical inspector and endorsed by
the International Association of Electrical Inspectors (IAEI), the Electrical Inspection Manual
carefully reviews the items inspectors are required to check on all types of electrical installations.
Updated for the 2008 National Electrical Code, this book contains over 70 checklists for residential,
commercial, and industrial jobs, including special occupancies, fire alarm circuits, and more. Fully
illustrated chapters explain significant tasks, define terms, outline key questions, and provide a
concise overview of the electrical inspection process.
  fire pump calculation: Wildland Fire Hose Guide Lois Patricia Sicking, 1995
  fire pump calculation: Introduction to Fire Pump Operations Sturtevant, 1997-01-01 Here's
the book that offers students and professional fire pump operators the updated knowledge required
to efficiently, effectively and safely operate and maintain fire pumps. With an emphasis on NFPA
standards and safety, the book is logically presented in 3 sections: Pump Construction/ Peripherals,
Pump Procedures, and Water Flow Calculations. Specific pump procedures, simplified hydraulic
calculations, basic operations, and trouble-shooting are presented in depth. -- coverage of NFPA
Standards such as NFPA 1002, 1901 and 1500 make this a great resource for certification and exam
preparation -- comprehensive hydraulic calculation source for water flow and engine pressures --
each chapter contains objectives, summary, review questions, activities and problems



  fire pump calculation: Pipeline Rules of Thumb Handbook E.W. McAllister, 2015-06-02 This
classic reference has built a reputation as the go to book to solve even the most vexing pipeline
problems. Now in its seventh edition, Pipeline Rules of Thumb Handbook continues to set the
standard by which all others are judged. The 7th edition features over 30% new and updated
sections, reflecting the exponential changes in the codes, construction and equipment since the sixth
edition. The seventh edition includes: recommended drill sizes for self-tapping screws, new ASTM
standard reinforcing bars, calculations for calculating grounding resistance, national Electrical Code
tables, Corilis meters, pump seals, progressive cavity pumps and accumulators for lubricating
systems. * Shortcuts for pipeline construction, design, and engineering * Calculations methods and
handy formulas * Turnkey solutions to the most vexing pipeline problems
  fire pump calculation: Fire Fighting Pumping Systems at Industrial Facilities Dennis P. Nolan,
2011-06-10 Written from the perspective of industrial users, this is the only book that describes how
to install an effective firewater pumping system in a pragmatic and budget-conscious way rather
than with purely the regulatory framework in mind. Based on the wide-ranging industrial experience
of the author, this book is also the only one that deals with the particular risks and requirements of
off-shore facilities. This book takes the reader beyond the prescriptive requirements of the fire code
(NFPA, UL) and considers how to make the best choice of design for the budget available as well as
how to ensure the other components of the pumping system and supporting services are optimized. -
The only alternative to guides written by regulatory enforcement bodies, this book is uniquely
practical and objective – demonstrating how and why the standards need to be met - Covers a wide
range of industries, including those with exceptional requirements such as off-shore petroleum
facilities and chemical plants - Written by someone who has been responsible for the safety of large
numbers of workers and billions of dollars worth of equipment, for those in similarly responsible
positions
  fire pump calculation: Standpipe Systems for Fire Protection Kenneth E. Isman, 2016-12-19
This important new manual goes beyond the published NFPA standards on installation of standpipe
systems to include the rules in the International Building Code, municipal fire codes, the National
Fire Code of Canada, and information on inspection, testing, and maintenance of standpipe systems.
Also covered are the interactions between standpipe and sprinkler systems, since these important
fire protection systems are so frequently installed together. Illustrated with design examples and
practical applications to reinforce the learning experience, this is the go-to reference for engineers,
architects, design technicians, building inspectors, fire inspectors, and anyone that inspects, tests or
maintains fire protection systems. Fire marshals and plan review authorities that have the
responsibility for reviewing and accepting plans and hydraulic calculations for standpipe systems
are also an important audience, as are firefighters who actually use standpipe systems. As a member
of the committees responsible for some of these documents, Isman also covers the rules of these
standards and codes as they are written, but also provides valuable insight as to the intent behind
the rules. A noted author and lecturer, Professor Isman was an engineer with the National Fire
Sprinkler Association (NFSA), is an elected Fellow of the Society of Fire Protection Engineers
(SFPE), and currently Clinical Professor in the Department of Fire Protection Engineering at
University of Maryland. /div
  fire pump calculation: Hydraulic Calculation of Wet and Dry Risers, Hoses and
Branches Building Research Establishment, 2004
  fire pump calculation: Fire Service Hydraulics and Pump Operations Paul Spurgeon, 2012
Author Paul Spurgeon, engineer/pump operator with the Denver Fire Department, breaks down into
easily learned steps the sometimes difficult-to-understand formulas of hydraulics and pumps, taking
care to explain the hows and whys of each formula discussed. Using an in-the-street, practical
approach, Spurgeon teaches readers how to develop proper fire streams as well as how they relate
to overall fireground strategies. He covers hydraulics and pumps extensively--from the properties of
water to its supply to pumping to sprinkler systems and foams. So readers can put what they've
learned into practice, Spurgeon provides both end-of-chapter tests and practice sets at the end of



the book, complete with answers so that readers can check their knowledge. This text meets the
learning objectives for FESHE Fire Protection Hydraulics and Water Supply course work.
  fire pump calculation: Fire Apparatus Driver/operator Iafc, 2015
  fire pump calculation: Fire Protection Hydraulics and Water Supply, Revised Third Edition
William F. Crapo, 2021-10-20 Fire service pump operators must have an understanding of the many
laws of science that govern the study of hydraulics and water supply in order to be able to handle
the complex hydraulic problems that may arise in real world scenarios.
  fire pump calculation: Fire Technology Abstracts , 1979
  fire pump calculation: Voluntary Guidelines for the Design, Construction, and
Equipment of Small Fishing Vessels 2005 , 2006
  fire pump calculation: Pump Characteristics and Applications, Third Edition Michael
Volk, 2013-10-21 Providing a wealth of information on pumps and pump systems, Pump
Characteristics and Applications, Third Edition details how pump equipment is selected, sized,
operated, maintained, and repaired. The book identifies the key components of pumps and pump
accessories, introduces the basics of pump and system hydraulics as well as more advanced
hydraulic topics, and details various pump types, as well as special materials on seals, motors,
variable frequency drives, and other pump-related subjects. It uses example problems throughout
the text, reinforcing the practical application of the formulae and analytical presentations. It also
includes new images highlighting the latest generation of pumps and other components, explores
troubleshooting options, and incorporates relevant additions into the existing chapters. What’s New
in This Edition: Includes more than 150 full-color images which significantly improve the reader’s
ability to understand pump drawings and curves Introduces a new chapter on pump case studies in a
format that provides case study background, analysis, solutions, and lessons learned Presents
important new updates and additions to other chapters Includes a ten-step procedure for
determining total pump head Discusses allowable and preferred operating ranges for centrifugal
pumps Provides charts covering maximum and normally attainable pump efficiencies, performance
corrections for slurry pumps, and mechanical seal flush plans Pump Characteristics and
Applications, Third Edition is appropriate for readers with all levels of technical experience,
including engineering and pump industry professionals, pump operators and maintenance
technicians, upper-level undergraduate and graduate students in mechanical engineering, and
students in engineering technology programs.
  fire pump calculation: 2018 CFR e-Book Title 10, Energy, Parts 200-499 Office of The Federal
Register, 2018-01-01 Title 10, Energy, Parts 200-499
  fire pump calculation: Fire Service Hydraulics Dick Sylvia, 1970 This time-honored classic
has been used to help instruct personnel throughout the country in the science and art of fire service
hydraulics. The fundamentals of hydraulics are unchanging. Topics discussed include water
distribution systems, friction loss calculations, discharge and nozzle pressures, fire streams,
standpipe systems, sprinkler systems, and foam systems.
  fire pump calculation: Proceedings of the IV Iberoamerican Congress of Naval Engineering
and 27th Pan-American Congress of Naval Engineering, Maritime Transportation and Port
Engineering (COPINAVAL) Luis Carral,
  fire pump calculation: Fire Protection Hydraulics and Water Supply Analysis Pat D. Brock,
2012
  fire pump calculation: Municipal Journal and Public Works , 1928
  fire pump calculation: Fire Service Hydraulics and Water Supply Michael A. Wieder, 2011
  fire pump calculation: Centrifugal Pumping Machinery Carl George De Laval, 1912
  fire pump calculation: Fire Protection for Commercial Facilities Mark Bromann, 2016-04-19
When confronted with a fire protection problem, building management is often desperately short on
information and know-how in this critical component of protection for their own facility. It is not that
the material is hard to grasp, but that there is so much of it that makes the task seem so daunting.
Touching on the many subfields of fire protect



  fire pump calculation: Lloyd’s Register Technical Association 1970-1971 Lloyd's Register
Foundation, 1970-01-01 The Lloyd’s Register Technical Association (LRTA) was established in 1920
with the primary objective of sharing technical expertise and knowledge within Lloyd’s Register.
Publications have consistently been released on a yearly basis, with a brief interruption between
1938 and 1946. These publications serve as a key reference point for best practices and were
initially reserved for internal use to maximise LR’s competitive advantage. Today, the LRTA takes a
fresh approach, focusing on collaboration by combining professional expertise from across LRF &
Group to ensure a frequent output of fresh perspectives and relevant content. The LRTA has evolved
into a Group-wide initiative that identifies, captures, and shares knowledge spanning various
business streams and functions. To support this modern approach, the LRTA has adopted a new
structure featuring representatives and senior governance across the business streams and the LR
Foundation. The Lloyd's Register Technical Association Papers should be seen as historical
documents representing earlier viewpoints and are not reflective of current thinking and
perspectives by the current LR Technical Association.
  fire pump calculation: Total Quality Management Abdul Razzak Rumane, 2024-06-13 This
book has been developed to provide significant information about the usage and application of the
Total Quality Management (TQM) concept in a construction project environment. The content spans
from the inception through to the closing of the project focusing on the TQM approach in each phase
of the project. Total Quality Management: Applications and Concepts for Construction Projects,
focuses on the application of the Total Quality Management concept in construction projects and
contains many quick-reference figures and tables for easy comprehension. It offers a concise and
complete implementation process for the application of TQM and helps achieve competitive
advantages in the global marketplace resulting in the construction project being qualitatively
competitive and economical. The book highlights the standards for TQM and gives a brief
introduction to the quality management system along with providing an overview of the project, the
quality, the types of project delivery systems, and the principles involved. Discussions of quality and
the different steps it moves through within the project setting including inspection, statistical quality
control, and quality assurance round out the book’s offerings. Construction and quality
professionals, industrial engineers, project managers, students, academics, and trainers will find
that this book satisfies their needs and meets their requirements for a book that specifically uses
TQM in construction projects.
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