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Take the green approach; why replace it when you can restore it?

Infrared Pavement Heating at Gas Stations

ABSTRACT: We frequently encounter questions from customers as to how safe it
is to use our Infrared restoration process in and around gas/service station
environments. All infrared systems employ some kind of flame to generate the high
temperatures essential to create effective infrared heating (Refer to our “Are all
infrared heating systems equal?” write-up) but the potential for ignition of leaking
gasoline vapors from a faulty storage tank, is no more and no less than the hazards
presented by static electricity, or hot engine exhaust manifolds, or smoking! This
article will elucidate this bold statement!!

The design of gas stations is specifically aimed at preventing the collection of flammable gases or
liquids in areas where potential sources of ignition present themselves and where flashbacks
could occur. Storage tanks are place underground to minimize temperature rises in the fuel and
vents are sized and positioned to keep any concentration of vapors well outside flammability
limits and away from potential ignition The tanks themselves are positioned below concrete, not
asphalt, so the pavement being repaired will not be right on top of the tanks are immediately
adjacent to the pumps or fill-points. Regulation precludes presence or storage of open vessels
which could create vapor trails and potential flashbacks, thus if vapors or liquids are indeed
present in concentrations such that ignition occurs, it is due to a malfunction, or accidents, or
forces of nature or mischief and our crews are specifically trained to perform walk-around
inspections before any of our of our convertors are ignited. Breezes, even if very mild, are
enough to keep gasoline vapors below its explosive limits, so if the air is completely still, our
technicians will perform a hydrocarbon test at the location in which the repair is to take place.

In a well-maintained gas station, the likelihood of ignition is small, even with open flame.
Spillages as a result of overfilling or hose malfunctions occur on the generous concrete forecourt
and are seldom extensive enough to migrate over to the asphalt pavement surrounds, and the only
way fuel in liquid form is able to migrate to, or below the surface of the asphalt is via storage-
tank leakage and significant water entry forcing the lighter hydrocarbon fuels to the surface.
Regular maintenance with a hydrocarbon sniffer by the owner will soon highlight such problems.

1. Ligquid gasoline will not burn on its own. It requires a source of ignition from a combustible
substance to provide the heat to vaporize it, and

2. Gasoline vapor will only burn in a certain air-fuel mixtures range

3. Diesel fuel also will not burn as a liquid, it needs to hot enough to emit a vapor in order to do
so!

4. We need to differentiate between flammable and combustible substances!



So, let’s look at the three possible ignition sources and how they interact with infrared heating:

1) Flashback due to presence of air-borne vapors. For gasoline, the explosive limits are
when concentration in air is between 1.4 and 7.6% by volume. This level can only be
maintained by a sustained liquid-fuel leakage, which would be visible, or by open
containers with a certain surface area. These are both unlikely scenarios. Explosive
conditions can and do take place at the elevated vents during filling of the tanks when
vent-rates are very high. After fill is completed, concentrations will again diminish to
normal “safe” levels where the height and location of the vent-points ensure that
dangerous levels do not occur.

2) Auto-ignition. The temperature of our infrared convertors is in the area of 1895 degrees
Fahrenheit which is well beyond the auto-ignition range [300° C, (573°F) -550°C
(1022°F)] so vapors or liquids will ignite upon contact but need to be within explosive
limits to sustain flame and cause a flashback. As in (1) above, this is an unlikely event. If
it is the liquid, rather than vapor, auto-igniting, it also will not sustain a flame unless there
is a flammable substance in contact with it. Liquid gasoline will not burn by itself.

3) Ignition as a result of pavement heating up. If there is liquid flammable fuel below the
surface, the temperature to which we heat the asphalt, namely 400-450 degrees F, is
below the auto-ignition point of gasoline, but above the flashpoint (-40° F or C), so the
vapor will ignite when it contacts the convertor, but this will only be a noticeable event if
the supply of liquid is sustained, or if there is a large pool of fuel in supply. The moment
the vapor present has combusted, the vapor-fed part of the flame extinguishes.

Let’s look a bit further below the surface. We have heard concerns that the infrared heat below
the surface can damage the tank, or fuel lines or export heat into the tank causing excessive vapor
formation and a possible explosion risk!

Well, let me put that bit of fiction to rest! Asphalt cement is an opaque substance and infrared
cannot penetrate it. That only happens in translucent or transparent substances! Conversion of
radiant energy to heat energy is a surface phenomenon and only takes place in the so-called
boundary layer between the surface and the substrate below it. Once radiant energy has been
converted to heat energy, transmission downwards and sideways is via conduction, and this is a
slow process!

Here are some important facts regarding conduction and radiation:

o A black body is a perfect absorber and a perfect emitter of radiant energy

e Heat flows from hot to cold

o The hotter the boundary layer, the faster it reaches the target level below the surface, and
conversely, the colder the boundary layer, the longer it takes

o [f'the Infrared temperature is too low, the temperature generated in the boundary layer is
not high enough, the process of conduction takes too long. Keeping the infrared heat on
too long if this happens, results in the surface catching alight before sufficient
temperature is attained at the target depth.

o When the radiant heat-source is removed, the boundary layer is hotter than ambient air,
and turns into an emitter, radiating heat back out into the atmosphere, in so doing it
cools down and heat now flows upwards by conduction.






