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Abstract-  fire involving a commercial vehicle naturally elicits questions about the initial point of origin and the underlying 
cause of the fire. Fire prevention in commercial vehicles should be a primary concern for manufacturers, operators and 
maintainers. The occurrence of large scale fires involving commercial vehicles needs to be addressed to minimize personal 
injury, property loss and business interruption.To determine the origin and cause of commercial fire is a complicated process 
involving both skilled, scientific collection and analysis of data as well as expertise in human factors. The occurrence of fires 
can begin to be minimized with the full understanding of their cause and origin. Cause and origin analysis can lead to design 
improvements. In this paper, we will investigate the fundamental causes of fires associated with the commercial vehicles.  
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I. INTRODUCTION 
 
Compared to passenger vehicles, commercial vehicles 
exhibit large discrepancies in vehicle weights, 
structural design, driver operation and vehicle 
dynamics that can influence the circumstances 
surrounding an accident. One purpose of this paper, 
through individual case studies, is to show and explain 
the mechanical and electrical causes of fires. Armed 
with this knowledge, operators, maintainers, 
designers and manufacturers can mitigate fires.    
 
II.    REQUIREMENT OF FIRE 
 
For many years the concept of fire was symbolized by 
the Triangle of Combustion and represented, fuel 
(combustible material), heat, and oxygen (oxidizing 
element). Further fire research determined that a 
fourth element, a chemical chain reaction, was a 
component of fire. The fire triangle was changed to a 
fire tetrahedron to reflect this fourth element 
necessary [2]. 
 

 
{Fire Tetrahedron} 

III.    FIRE CATCH SOURCES 
 

A. ALTERNATOR 
All modern passenger vehicles come factory equipped 
with alternators. In simple terms, automotive 
alternators consist of a rotating, claw-pole field which 
is nothing more than a rotating electromagnet. 
Commonly Delco50-DN/ an air cooled dual Bosch T1 
are allowable category of an alternator. In 50- DN 
variety, the B+ (direct battery feed) cable is routed to a 
large stud on the back of the alternator. This is held 
with a nut (on the stud) to confirm, no movement of 
cable end. These connections must be investigated and 
confirmed that it will not act as an ignition sources. If 
the B+ cable losses, can fell on the plastic insulator 
material surrounding the stud at its base and make 
unwanted connection with the support bracket. At all 
these cases, cable may act as an arc welding machine 
and cut its way through the bracket  (photo 1). After 
losing contact it can contact with the ground one, 
results a high energy spark. 
 

 
{PHOTO-1} 

  In most cases, the alternator has enough potential to 
act as an ignition source because its amperage rating is 
almost 160-300 amps. Normally, the alternator 
produces anywhere from 12-18 volts (12 volt system) 
and 24-32 volts (24 volt system) .Positive (B+) and 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-3, Issue-6, June-2015 

Commercial Vehicles: Fire Causes And Its Origin (A Mechanical And Electrical Analysis) 
 

91 

negative cable connection condition is vital for safe 
operation. 
B.     STARTER 
 
Most heavy vehicles use either a Delco 42MT or 
50MT starter. Under normal circumstances the starter 
draws 800 to 1000 amps respectively while cranking 
the engine [1]. 
 
Like the alternator, the starter is connected to the 
batteries via a B+ (direct battery feed) cable. It too is 
routed to a stud on the starter motor but initially with 
the bulkhead junction. Like the alternator, operator 
must care the connection of the stud with the starter 
motor so that it cannot connect with the ground 
sources or any unwanted sources and causes fire. 
 
C.   COMBUSTIBLE MATERIALS 
 
By ignition of fire, causality of fire begins. In order for 
the fuel to ignite, the surface temperature of the engine 
with its associated components must be at least at the 
auto-ignition temperature of fuel. The liquids present 
on the vehicle have their own auto ignition 
temperature. 
If any one of them will contact with the auto-ignition 
sources, that fluid would ignite in the absence of an 
open flame. To mitigate these issues, the investigators 
should inspect all of the engine components on 
regularly basis.  
By which, the dirt covering the engine will insulate it. 
So that, it helps to reduce the risk of fire burning. 
 
D.  BRAKES 
 
If in “DISC BRAKE” cases, there is any failure then 
heat may generate due to friction. By which fire can be 
ignite via surrounding combustible materials.SO, it is 
assured that proper inspection and caliper releasing 
could be reduced these errors. 
 
This is applicable to both air and hydraulic disc 
brakes. 
A simple method to determine the proper action of the 
calipers is to insert a feeler gauge (.005 - .010 
cm.)(.002 - .004 in.) Between the brake pad and rotor.  
By inserting gauge, after application caliper releases, 
leads to no causes of failure. 

  
{Figure: Disc brake, caliper, spider & spindle Assembly} 

“DRUM BRAKES” are similar to disc brakes as well 
as these can ignite the combustible material, causes 
fire. Because all engines of commercial vehicles made 
up of high horse power that is why when vehicle is in 
moving condition and brakes are applied then due to 
friction, heat produces. It becomes a leading fire. This 
must be avoided. In drum brake cases, if fire exists, 
signs of roughing remain (photo2). 
                           

   
                               {PHOTO-2} 
 
E.    HUB FAILURE 
Hub failure was caused by low hub oil level and 
ultimately led to the fire which started at the tire. 
Deformed (melted) bearing rollers are the best 
examples of it. During wheel bearing or hub bearing, 
when the outer bearing has failed totally then caliper, 
brake pads and rotor are supporting the wheel end 
where hub load is transferred. After that the surface 
temperature raises of them enough to ignite them. 
After this failure, tires melt above the121˚C (250˚F) 
and catch fire over the 316˚C (600˚F) mark. If the 
vehicle stops then tire temperature rises incidentally 
due to lack of air flow. It means the tire would ignite. 
 
F.  TIRES 
In motor coaches, rear dual tires are found in 
comparison to large single tires. It is necessary to use 
two tires in the truck operation due to increasing 
carrying-capacity. Operators should ensure that all 
tires (dual tires), are inflated and not in contact with 
one another. In general, operating temperatures for 
radial tires lie between ambient plus16˚C (60OF) 
(66˚-82˚C) (150˚-180˚F). Under severe conditions the 
operating temperatures will range in the 93˚C (200˚F) 
areas. Disturbance in the tire (ignited) can be observed 
by the twisting of the tire reinforcing cords and it takes 
a localized failure of an adjacent component to ignite 
the tire(s). 
 
G.  TURBOCHARGERS 
 
 Mostly turbocharger appears with large diesel 
engines and they are also a part of force induced 
system. A turbo can significantly boost an engine's 
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horsepower without significantly increasing its 
weight, which is the huge benefit that makes turbo so 
popular! Due to its internal temperature, it can act as 
an auto-ignition source. 
 
The typical turbocharger connects the shaft of the 
compressor and turbine with a non-conventional 
bearing (Figure). On failure of above bearing system 
either the turbine or compressor wheels, a 
disintegration of the compressor and turbine occurs 
inside it. After re-integrating it, the shaft housing 
doesn’t permit to enter the lubrication oil into the 
turbine portion as well the exhaust system, leads to an 
auto-ignition fire within the turbocharger itself or 
exhaust system. 

  
{PHOTO-3} 

 
Some engine manufactures have developed a 
controller to indicate the failure within the 
turbocharger. 
 
If there is an internal failure observed due to leak of 
oil, the performance of the engine is adjusted by the 
engine’s Electronic control module monitors 
(E.O.M.). By the given below figure, reader can 
understand the turbocharger’s intake and exhaust pipe 
line flow analysis.  

   
{Figure: Turbocharger details  and its intake/ exhaust system} 

H.    SENSORS 
 
Sensors are generally exposed to fuel, transmission 
oil, engine oil, hydraulic oil and others. These sensors 
are typically diaphragm type and an internal 
diaphragm is moved by the fluid pressure inside it. 
Due to their high pressurized fluid and based on their 
position on the engine or transmission they can act as 
a source for a combustible material which may come 
in contact with an ignition source, causes fire. To 
avoid it, investigators should check periodically by 
which they can reduce the failure. 
 
 IV. AUXILIARY HEATERS 
 
 An auxiliary heater is used to heat the coolant at 
engine’s off condition.it also knows as the ‘Diesel 
Furnace’. Since there is probability that fuel (diesel) 
used to burn, may reach their auto-ignition 
temperature due to the hot surfaces, ignites the fire. 
So, the fuel pipe lines must be investigated for 
assurance of no failure. It is observed that the 
temperature of heater exhaust pipe within few minutes 
of heater activation, approaches 191˚C (375˚F) and 
increases up to the auto-ignition temperature of the 
fluid used. 
 
J.     2007 EMISSION SCHEMES 
 
 After a lot of heating of fluids (found on vehicle), it is 
necessary to exhaust gases to maintain the pleasant 
condition. But a thread is always there that some 
material trapped inside causes errors. To eliminate 
this, we burn off all trapped material and exhaust them 
by converting into CO2. In few cases, during above 
working, raw fuel is injected near the turbocharger,  
Increasing the temperature of the exhaust gases to 
649˚-816˚C (1200˚-1500˚F).But in these kinds of 
cases, failure may occur. To avoid this, operator must 
change the fuel entrance position. 
 
K.    ADDITIONAL IGNITION SOURCES 
 
 Instead of all these sources, heavy vehicles have some 
another sources which can also ignite and make a 
failure within it. These sources are: 
• Evaporator motor(s)    
• Condenser motor(s)  
• Defroster motor(s)  
• A/C compressor clutch oil/wires 
• VCR systems 
• P.A. systems/radio 
• G.P.S. systems 
 
CONCLUSION 
 
 The main motto of this paper is to bring the attention 
of all operators, manufactures and researchers on all 
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origin points of the fire so that it can be eliminated. 
And the last thing is that fire causes and origin 
analysis of commercial vehicles is not limited up to 
this paper. A lot of researches are performing so that 
operators couldn’t feel any failures within it. 
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