
 

Fuel Tank Explosion as a Mechanism of Motion 
of an Aircraft through MIRCE Space 

 
Jezdimir Knezevic, MIRCE Akademy, Exeter, UK 

 
Abstract 

MIRCE Science is a theory for predicting expected functionability performance 
for a functionable system type. The accuracy of the prediction is governed by 
the extent of the scientific understanding of the mechanisms, natural  and 
human rules, that govern the motion of a functionable system types though 
MIRCE Space. Thus the main objective of this paper is to analyse the 
mechanisms that cause the fuel tank explosion and move an aircraft from a 
positive to a negative functionability state.  The paper starts with a brief 
analysis of the major fuel tank explosions that took place in commercial 
aviation during last 50 year. There is then a brief overview of a typical aircraft 
fuel system and its constituent elements, including the aviation fuel, followed by 
the analysis of sources and causes of the explosions in the commercial aviation 
fuel tanks.  Also a brief description of the mechanisms that result in spark 
initiations due to electric effects is given in the paper. The design measures 
taken to preclude ignition sources from the fuel tanks are presented at the end 
of the paper. Finally, the paper illustrates the need for taking existing 
Engineering knowledge further; to enable prediction of “emerging in-service 
risk" earlier in the design process. For example, it is essential to link the impact 
of internal architecture of the aircraft (near air-conditioning units) and its 
location in the universe (sitting on a runway in Abu-Dhabi) with the increased 
risk of fuel tank explosion.  That extension  is provided through MIRCE Science, 
where the functionability phenomena are recognised, through MIRCE 
Mechanics, which requires understanding of all internal and external 
mechanisms that influence the motion of the functionable system type through 
MIRCE Space, into MIRCE Engineering and MIRCE Management that look at 
avoiding unwanted risk through engineered solutions or managing the impact of 
the risk as an integral part of the business plan.  
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MIRCE Science perceives in-service life of functionable system types as a motion 
through positive and negative functionability states, governed by natural phenomena 
or human activities, jointly named, functionability actions. This paper set out to 
analyse the mechanisms of fuel tank explosions, as one of in-service phenomena that 
cause the motion of an aircraft through MIRCE Functionability Field, and as such it 
has a significant impact on the final functionability performance. The major 
explosions that took place in commercial aviation during last 50 years are briefly 
described at the beginning of the paper, under pin the purpose of this paper.  

In order to reduce the probability of fuel tank explosions it is essential to understand 
the physical mechanisms that cause the explosions. In this paper the impacts of 
malfunctioning electrical equipment installed in the fuel tanks (fuel pumps, fuel 
probes, level sensors, wiring) and routinely operate in the fuel vapour environment or 
partially submerged in the fuel are recognised as potential sources of fuel tank 
explosions together with causes of the consequential electric sparks or arcing 
phenomena. 

The analysis of accidents shows that central wing tank and fuselage mounted tanks 
experience considerably more explosions than wing tanks, since they are more 
vulnerable to explosions in the presence of ignition sources. The impact of the 
surrounded equipment with high energy heat sources, like air conditioning system, 
has been analysed and it was concluded that as a result of this additional heat load 
around the central fuel tank they are more flammable than left or right wing fuel 
tanks. 
 
Clearly the aircraft design community has recognised that flammable vapour exists in 
the fuel tanks it has adopted standards to preclude ignition sources from the fuel 
tanks.  Some of the design measures taken to satisfy that emergent risk are presented 
at the end of the paper.  
 
Finally, the paper illustrates the need for taking existing Engineering knowledge 
further; to enable prediction of “emerging in-service risk" earlier in the design 
process. For example, it is essential to link the impact of internal architecture of the 
aircraft (near air-conditioning units) and its location in the universe (sitting on a 
runway in Abu-Dhabi) with the increased risk of fuel tank explosion.  That 
extension is provided through MIRCE Science, where the functionability 
phenomena are recognised, through MIRCE Mechanics, which requires 
understanding of all internal and external mechanisms that influence the motion of 
the functionable system type through MIRCE Functionability Field, into MIRCE 
Engineering and MIRCE Management that look at avoiding unwanted risk through 



engineered solutions or managing the impact of the risk as an integral part of the 
business plan.  
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