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What to Know About Imbalance in Processing
Plant Fans

Since imbalance can be a potentially dangerous and
costly problem, it's critical to understand what it is,
how to detect it, what causes it and how to address it
'The sooner a problem is detected, the lower the cost of repair or correction.' By Les
Gutzwiller and Thomas J. Kuli Imbalance is a common problem with all industrial
fans, including those in chemical processing applications. Since imbalance is a
potentially dangerous condition and can result in breakdowns and costly operation
shutdowns, it is imperative that plant managers and engineers understand what it
is, how to detect it, what causes it and how it can be addressed. Detecting
imbalance early can save large amounts of money. The less damage there is, the
less the cost of repair. In some cases, imbalance results from an improper
manufacturing process. However, this article will review a number of causes that
may originate at the site of operation. First of all, it is important to clarify the
difference between "imbalance" and "vibration." A fan rotor is generally comprised
of a welded, riveted or cast fan impeller mounted on a shaft. Even if the
manufacturer takes care in locating the blades and weighing the component parts,
one can be sure that the weight center will be separated from the axis of rotation by
a small amount at least. This differential between the weight center and the axis of
rotation is referred to as imbalance. Imbalance is not a function of rotating speed
and, therefore, can be assessed and measured when the fan is not in operation.
Imbalance can be quantified by multiplying the weight of the fan rotor by the radial
distance between the weight center and the axis of rotation. Vibration, which occurs
during fan operation, can have many causes. One is imbalance. Other causes are
mechanical looseness, coupling misalignment, defective bearings, insufficient
flatness of bearing mounting surfaces, rotor cracks, driver vibration and V-belt
slippage. The main causes of imbalance include buildup on blades, temperature
differentials, dirt or fluid in hollow blades and loose hub-to-shaft fit. Let's review
each of these below.
If a fan rotor is left at rest during an outage, a differential temperature may develop between the top and bottom of the fan housing.

Dirt or Fluid in Hollow Blades: Imbalance can also occur
because of the accumulation of dirt or fluid inside hollow sections of rotor blades.
Some centrifugal fans, for instance, have hollow airfoil blades, which offer maximum
efficiency in clean operating conditions. However, during extended operation in wet
or dirty environments, pin holes can develop in the blade skins, resulting in dirt or
fluid buildup in one or more of the blades. Loose Hub-to-Shaft Fit: During initial
startup, the fan hub will probably be held securely in place by set screws. After a
period of time, however, the set screws can loosen, due to fretting or corrosion. This
loosening of the set screws can allow the hub and entire fan impeller to become
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displaced relative to the axis of rotation. The result can be extreme imbalance. For
this reason, hub-to-shaft connections with an interference fit or some type of
tapered bushing are usually preferred.
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