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Introduction 
 

The performance of three types of active fire 
protection engineering systems in controlling 
office fires are evaluated through studying the 
heat release rates in a full-scale burning 
facility in China as shown in Figure 1. 
.   

• sprinkler system 

• water mist system 

• total gas flooding system with clean agent 
heptafluoropropane 

Figure 1: Office fire test 
 

 
Experiments 
 

A typical office arrangement (base scenario) as 
shown in Figure 2 was ignited by simulated 
accidental fire conditions and burnt to give 
flashover. The heat release rate was measured. 
The test was then repeated with the operation 
of sprinkler; water mist and total gas flooding 
system for assessing their performance. The 
resultant heat release rate curves are shown in 
Figure 3.   

 
 

Figure 2: Office fire scenario 
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Figure 3: Heat release rate curves 
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Results  
 

It is found that even under a small office fire, 
the heat release rate cannot be controlled at 
the value once the system (sprinkler, water 
mist or total flooding gas protection system) is 
activated.  For water mist, it can even be up 
to the peak value of the base scenario 
without operating the system.  In using the 
total flooding gas protection system, the 
amount of clean agent to be discharged is a 
key point to consider. Re-ignition is very 
dangerous when the agent is used up. 
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