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Abstract. This paper investigates current challenges in the design and operation of 

sprinkler fire extinguishing systems, especially regarding the extrapolation of droplet 

distribution from standard diagrams, positioning and spacing between sprinkler heads in 

complex geometries, air current influences, and heat release variations. Through 

theoretical studies, simulation models and experimental measurements with laser-based 

droplet size analysis, solutions for system optimization are proposed. Key 

recommendations address the use of CFD tools, adapted sprinkler types, and refined 

placement strategies to enhance sprinkler efficiency.
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1. Introduction: Premises for addressing the research topic
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Ø Studies on droplet distribution and application efficiency:

Ø Impact of air currents:

Ø Risk assessment and fire modeling:



1.1 Spray cone diagrams and extrapolation

Problem:

Solutions:

·

·

·

1.2 Distance between sprinkler heads and obstacles

Problem

Solutions

·

·

·

·

1.3 Air currents and water droplet dispersion

Problem

Solutions

·

·

·



·

1.4 Variation in calorific power density and random deposits

Problem

Solutions

·

·

·

·

2. Performance evaluation of sprinklers based on droplet size distribution and 

velocity

2.1. Methodology



2.2. Results and conclusions

·

·

·

2.3. Practical applications

Impact of droplet size and velocity on sprinkler performance:

2.4. Methods for measuring droplet size distribution

1. Paper stain method

·

·



2. Flour pellet method

·

·

3. Laser particle measurement system

·

·

2.5. Laser instruments for measuring droplet size and velocity

Operating principle of LPM:

·

·

·

·

Advantages and disadvantages of LPM:

· Advantages:

o

o

o

· Disadvantages:

o

o



Conclusions:

Impact of droplet size and velocity on sprinkler performance:

Droplet size distribution measurement

Water-sensitive paper method: 

Flour pellet method: 

Laser particle measuring system

Laser instruments for measuring droplet size and velocity:

Operating Principle of the LPM

·

·

·



·

Advantages and disadvantages of LPM

Advantages:

·

·

·

Disadvantages:

·

·

Validation and correction methods

Relevant Studies and Findings

Ballistic Models and Kinetic Energy



Use of Laser Instruments in Irrigation Research

3. Conclusions
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California Agricultural Experiment Station Bulletin

(Aceasta este lucrarea originală în care a 

fost introdus coeficientul de uniformitate Christiansen pentru irigații, dar principiul poate fi 

aplicat și pentru evaluarea uniformității în sistemele de sprinklere pentru incendiu.) 

Transactions of the ASAE

(Deși se referă la irigații, metodologia de evaluare a uniformității poate fi aplicată pentru a 

evalua distribuția apei în sistemele de sprinklere.) 
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