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The E�ect Of High Oil Viscosity On Oil Burner

Performance
Uncategorized 664832, Fuel & Supply Systems
Oil viscosity can be simply defined as the measure of the oilʼs resistance to flow. No doubt most of us have seen what
happens to syrup or molasses on a cold morning. In order to get the cold mass to flow easily, we had to add some heat.
Actually, what we were experiencing was a change in viscosity.

Cold Oil

Cold oil can have a significant impact. The viscosity (resistance to flow) of fuel oil increases as its temperature
decreases. The higher the viscosity, SSU number, the more resistant to flow the oil is.

The viscosity of typical No. 2 fuel oil increases from 35 SSU at 100°F to 52 SSU at 30°F. (See Figure 1.) An increase in
viscosity of this magnitude will increase nozzle flow rate at 100 psi by 10% and increase the oil droplet size. (See Figure
2.) Letʼs look at some of the e�ects.

As the viscosity goes up, so does the flow rate through the nozzle. Initially, you may think the reverse would be true.
But, if you take a moment to review how a nozzle works, youʼll see why this is so.

Energy breaks up the oil into droplets. The energy is supplied by the fuel unit delivering oil to the nozzle under
pressure. The nozzle, through the swirl slots, swirl chamber and orifice converts the energy from pressure to velocity.
Approximately half of the pressure is converted or dropped across the swirl slots and chamber. (See Figure 3.) The now
swirling oil is forced toward the orifice, causing the oil to form a hollow tube. As this hollow tube exits the orifice, a
cone-shaped film of oil develops. The film quickly separates into ligaments which stretch to their breaking point, thus
forming the droplets.
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However, as the thicker oil enters the nozzle slots and swirl chamber, its rotational velocity is reduced. This causes a
cone of oil to emerge from the orifice that has a much heavier wall thickness that produces a higher flow rate and larger
droplets.

These larger droplets may not vaporize and ignite, or they may take longer to do so because they spray angle becomes
narrower and moves further away from the ignition spark. The most common symptoms are:

Delayed ignition with “pu�-backs” or no ignition at all. 
A noisy flame that pulsates and becomes unstable. This can lead to appliance soot-up.

Another matter to consider is the maximum input rating of an appliance. Some appliances are designed to operate
near maximum capacity. A major increase in the input could result in “over-firing” the appliance. This may lead to
excessive heat upon the burner, or a smoky combustion process.

Taking Practical Measures

If the problem is cold

oil, see if the above-ground tank can be moved inside or buried below the ground frost line and the supply lines
insulated. Also, a one-pipe system is preferred over a two-pipe set-up where a choice is possible. The two-pipe system
will circulate the rated capacity of the fuel unit gear-set, which could be 22 GPH. The one-pipe set-up draws ONLY the
firing rate of the nozzle. This allows the oil to warm to the surrounding ambient temperature as it is drawn toward the
nozzle. Some servicemen say heat tape gets good results. But, make sure you have the approval of your local building
and electrical codes.

One e�ective solution is to raise the pump pressure from 100 PSIG to 130-140 PSIG, increasing the energy input. This
produces droplets of oil which are easier to vaporize and ignite. REMEMBER, ANY INCREASE IN THE PUMP PRESSURE
ALSO INCREASES THE FIRING RATE OF THE NOZZLE. Therefore, you will need to change to the next smaller nozzle size.
(See Figure 4.)
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Next, allow the burner to operate for 10-15 minutes before making final adjustments. When the burner initially starts,
the colder oil will increase the flow rate and smoke level. As the oil handling system warms, the combustion improves
and overall operation stabilizes. Finally, ALWAYS USE TEST INSTRUMENTS WHEN MAKING BURNER ADJUSTMENTS.
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