
Subject Description Form 
 

Subject Code BSE532 

Subject Title Fire Engineering Systems 

Credit Value 3 

Level 5 

Pre-requisite/      
Co-requisite/ 
Exclusion 

Nil 

Objectives To equip the students with an in-depth and up-to-date knowledge of fire 
engineering systems based on a rational and critical analysis of the systems. 

Intended Learning 
Outcomes 

 

Upon completion of the subject, students will be able to: 

a. have a clear understanding of the role of fire engineering systems in fire 
safety design; 

b. identify and evaluate the design and operating principles of different types 
of fire engineering systems used in the building services industry; 

c. appreciate the merit and limitations of various types of fire engineering 
systems under different fire scenarios; 

d. understand the code requirement of fire engineering systems; 

e. conduct basic fire engineering system design with rational and critical 
analysis. 

Subject Synopsis/ 
Indicative Syllabus 

 

Introduction to active protection systems: Extinguishing mechanism of 
water jet and spray, sprinkler systems, water droplet sizes, cooling and 
entrainment, interaction of water-based system with smoke layer, carbon 
dioxide and halon systems. 

Water-based fire engineering systems: A critical analysis on the 
application, design, installation, operation, and maintenance of fire 
hydrant/hose reel systems. 

Fire hydrant & Hose reel systems; Sprinkler systems; Thermal responses of 
sprinkler heads; Water mist; Drencher systems. 

Total flooding gas protection systems: A critical analysis on application, 
design, installation such as Halon substitutes systems, carbon dioxide 
systems and dry powder systems. 

Basic engineering science of gas systems; Inhibition; Fire extinction theories 
of gaseous extinguishing agents and dry powders.   

Smoke management systems: Requirements of smoke extraction, dynamics 
and static systems, staircase pressurization, critical review of the principles, 
equations, design guides, codes of practice etc, hot smoke tests. 

Fire detection and alarm systems: Fire detection systems, fire 
communication systems and false alarm; System control, operation and 
maintenance of fire engineering systems; System reliability. 

 



Teaching/Learning 
Methodology  

 

 Lectures and seminars  

 Student assignments 

 Laboratory 

Assessment 
Methods in 
Alignment with 
Intended Learning 
Outcomes 

 

 

Specific assessment 
methods/tasks  

% 
weighting 

Intended subject learning outcomes to 
be assessed (Please tick as 
appropriate) 

a. b. c. d. e.  

1. Examination 60%       

2. Continuous 
assessment 

40%       

Total  100%  

Explanation of the appropriateness of the assessment methods in assessing 
the intended learning outcomes: 

Based on examination mark (60%) and continuous assessment mark (40%). 
The continuous assessment consists of laboratory report and assignment. 

Tutorials are conducted with aids of demonstrations, discussions on published 
papers and problem solving based on examination type questions. 
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