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Case #2: August 2012, Bukit Timah 

 

A janitor was going about her routine in the morning, preparing the various rooms for another 

day of operations. After turning on the A/C for the office, she went to the rear of the premises 

to prepare the other rooms. Shortly thereafter, a customer arrived and alerted her of a fire in 

the office. She rushed to the office and saw fire at the FCU. He instructed her to switch off the 

power supply while he retrieved the fire extinguisher to fight the FCU fire. The firefighting 

attempts were unsuccessful and the fire began to spread. They then evacuated from the building.  

 

As a result of the fire, the contents of the office were damaged (see Figure 16) while other 

parts of the building sustained heat, smoke and water damage (see Figure 17). 

 

Figure 16. The initial firefighting efforts 

was unsuccessful and the FCU fire spread 

to other parts of the office 

 

Figure 17. Other parts of the building 

sustained heat, smoke and water damage 

 

  

  



 
   Fire Analysis Report                                               Volume 1, Issue 2 / June 2015 
 

12 

 

 

 

Case #3: August 2014, Sembawang 

 

A family of 3 was watching television in the living room when they witnessed sparks from the 

FCU above. Seconds later, smoke emerged and a fire broke out. They hurriedly evacuated 

from the apartment and proceeded to the Fire Command Centre to seek help.  

 

A project manager was holding a meeting in the same building when he received a call from 

his colleague informing him of black smoke bellowing from an apartment on 1 of the higher 

floors. He and 3 of his colleagues then rushed up to the affected apartment to investigate and 

on seeing the fire, they used a hose reel to extinguish it. Drop down from the FCU fire ignited 

the TV and other items on the TV console (see Figure 18). The apartment sustained heat and 

smoke damage as a result of the ceiling jet3 and ceiling layer4 from the FCU fire (see Figure 

19).  

 

Figure 18. Drop down from the FCU 

fire damaged the TV and other items 

beneath 

 

Figure 19. The apartment sustained heat and 

smoke damage as a result of the ceiling plume 

from the FCU fire 

                                                           
3 A relatively thin layer of hot gases that develops under a horizontal surface (e.g. ceiling) as a result of plume 

impingment and the flowing gas being forced to move horizontally [6] 

 
4 A buoyant layer of hot gases and smoke produced by a fire in a compartment [7] 
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Case #4: October 2014, Bedok 

 

It was 4.45 a.m. and Mdm Chin was just sleeping when she was awakened by bright sparks 

from the FCU in her bedroom. She then switched off the FCU and proceeded to retrieve a 

standing fan from the living room. In the midst of retrieving the standing fan, she observed 

white smoke emerging from her bedroom. She scurried back to her bedroom and saw the FCU 

on fire. She called SCDF for assistance immediately and evacuated from her residential unit. 

Fire damage was severe in the bedroom (see Figure 20) while other parts of the residential 

unit sustained heat and smoke damage (see Figure 21).  

 

Figure 20. Fire damage was severe in the 

bedroom 

 

Figure 21. Other parts of the residential 

unit sustained heat and smoke damage 

 

Causes of FCU Fires 

 

The NFPA 921: Guide for Fire and Explosion Investigations cited several possibilities for the 

cause of A/C fires. It explained that dust or contamination in the airflow path can settle over 

electrical components and cause tracking faults leading to a high-resistance fault that could ignite 

nearby combustible materials. Excessive temperature rise may also occur in compressor and fan 

motors due to bearing friction, increase in load or capacitor degradation. Motor capacitors can 

develop internal resistance over time and can cause sufficient heating to self ignite if encased in 

plastic [8].  

 

For a spate of A/C fires in Australia, the cause was attributed to a possible inherent defect [9] as 

the manufacturer was involved in the recall of another make of A/C [10]. In the A/C fires reported 

by the U.S. Fire Administration, the cause was identified to be short circuit or electrical failure in 

A/C [11]. The New Orlean Fire Department, on the other hand, established the cause of the A/C 

fires which they investigated to be the use of undersized wirings not meant to carry higher power 

load required by the A/C [12]. 
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Prevention of Air Conditioning System Fires 

 

Proper installation of the A/C system is the critical first step in the prevention of FCU fires. For 

people living in HDB flats, there are guidelines for A/C installation works and these are available 

at the HDB website [13].  

 

Some A/C suppliers offer installation courses [14] which are accredited 5  by the Singapore 

Workforce Development Agency. The use of trained A/C installers is highly recommended as 

these people have undergone a structured course to equip themselves with the relevant skills and 

knowledge to perform the job. 

 

Always adhere to the instructions in the installation, service or user manuals6 provided with the 

A/C system in your premises. Most of these documents carry comprehensive information about 

the DOs and DON’Ts with specific details on what could possibly cause a fire or some other 

grave consequence such as serious injury or death. 

 

Be Warned!  

 

One prominent root cause of FCU fires seen in Singapore is the use of intermediate connections, 

by means of twisting wires together and insulating them with electrical tape, within the FCU. 

Such a technique for creating an electrical splice is widely practised in Singapore but can be 

problematic especially when it is applied in FCUs.  

 

Figure 22 shows a localised FCU fire. A close examination of the motor and circuitries (see 

Figure 23 and Figure 24) show that both were completely unaffected and hence, ruled out as the 

cause of fire. The burnt area on the FCU is captured in Figure 25 with the electrical cable that 

was running across the FCU being held in place.  

 

 
       Figure 22. A localised FCU fire 

 
Figure 23. A close examination of the motor 

                                                           
5 Accreditation under the Singapore Workforce Skills Qualification (WSQ) framework [15] 

 
6 Some of these documents may also be available at the official websites of the A/C companies  
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Figure 24. A close examination of the circuitries 

 

 
Figure 25. The burnt area on the FCU with the electrical cable that was running across 

 

The burnt section on the right is an intermediate connection achieved by twisting wires together 

and insulating them with electrical tape. A zoomed-in image of this intermediate connection can 

be found in Figure 26. From Figure 26, one would be able to see mass loss to the electrical tape, 

with the internal wiring exposed. All the above investigation findings are consistent with the 

ignition source of the fire to have come about from this point on the intermediate connection.  
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Figure 26. A zoomed-in image of the intermediate connection 

 

Described as ‘a flagrant violation of both regulation [16] and good sense’ in the Ignition 

Handbook [17], electrical splices achieved by twisting wires together and insulating them with 

electrical tape are not allowed in the United States as they have been found to be the cause of 

many fires in the earlier days. The use of such splices in FCUs may greatly heighten fire risk as 

water from condensation can come into the picture.  
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