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FINAL GRADE

64/100

JH The theory and application of fuel air explosions
GRADEMARK REPORT

GENERAL COMMENTS

Instructor

James,

James,

You demonstrated a good understanding of FAE
and its applications in the military context. Please
see my detailed observations below:

1. Consider a peer review to eliminate some minor
grammatical errors - see second paragraph of
abstract where you have The the.

2. Consider a reference to support your statement
son legality in use. FAE is not, actually, in
contradiction to LOAC if the user considers military
necessity, proportionality, distinction and
humanity. Not a nice way to die but......

3. I liked the way you orchestrated the journey
through the assignment, first starting with
conventional explosives and their contrast with
FAE.

4. Q is determined using Hess' Law. This would
have been easier to state.

5. FAE are not also known as thermobaric bombs
since the science is different. This is a media



misconception so be careful. By way of edification,
consider the following:

A fuel-air explosion differs from that created by a
conventional explosive in that the fuel elements do not
carry their own oxygen. For an explosion to occur, fuel
must be mixed with ambient atmospheric air, and
when mixing is complete, be initiated by a delayed
ignition source. Delayed ignition is required in order
that the fuel can mix appropriately with the air. Fuels
involved take the form of gases, vapours, aerosolised
liquids or particulate dust clouds. There are also the
Upper and Lower Explosion Limits (UEL/LEL) to
consider for gas/vapour/air and dust/air mixtures
since most fuels in military applications are dispersed
with a central burster charge, producing a cloud of
droplets or particulates that mix and are then
detonated by a secondary initiation source about 0.5 –
1.0 s later. Concentrations can vary considerably in
the cloud at time of secondary initiation, which lends
to the use of fuels with a wide range of UEL and LEL.
Two-phase initiation with FAE adds complexity and the
attraction of a thermobaric system is that it requires
no separate secondary means of initiation. As such, it
can be used reliably. The fuel consists of a
monopropellant and energetic particles (particles with
high heats of combustion such as beryllium, boron,
lithium, aluminium, magnesium, zinc or sulphur). In
terms of functionality, a bursting charge is still
required but in this instance disperses an explosive
slurry, which then explodes to achieve the desired
blast effect. The mechanism works as follows (and can
be considered two-stage): firstly, anaerobic action
(without air oxygen) occurs inside a conventional high
explosive core in microseconds; then aerobic delayed
burning action of the fuel-rich outer charge, which
depends mainly on the consumption of the
surrounding air and which results in an intense
fireball (5000 oC+) and high blast overpressure. The
fuel can rapidly diffuse within structures, consuming
the oxygen and creating conditions that make human
survivability extremely unlikely (heat, flame and
barotrauma to the lungs)

6. Good use and explanation of Figure 3. You
basically want a broad LEL and UEL so that minor
changes in mixing ratio do not overly affect the
explosion.



7. Consider using a diagram to illustrate the basic
construct of a FAE munition - casing, central
burster, primary and secondary initiator, payload
etc.

8. For armour, consider how FAE would impact on
DAS and ERA. 

9. Bunkers etc good, but Beirut was not FAE. It was
the deflagration to detonation of ammonium
nitrate.

10. For personnel defeat, what overpressure are
we talking about - 150 - 250 PSI.

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12


