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Air compressors

A. Air compressors are machinery that creates compressed air flow. In recent years they have become compact, quiet, easy
to handle, more efficient and user friendly. Since air discharge in each operation cycle is low, most compressors have
an air tank which stores a quantity of air at preset pressure range. Their motor switches on and off, thus maintaining
automatically the tank pressure. The pressurized air flows through piping to external air-operated tools.

There are two broad categories of air compressor depending on the way in which pressure is imparted to the air:

positive displacement compressors and non-positive displacement compressors.
B. ¢ Positive Displacement Type

This is the most common type of compressors. In this type, certain mass of air is physically trapped between two relatively
moving components. While the components reduce the air volume, its pressure increases. This work principle is based on

General Gas Low which states that at given temperature gas pressure increases when its volume decreases.

Most notable example of this compressor type is a reciprocating compressor in which air is trapped between moving piston
and static cylinder. The main parts of this compressor are crankshaft, metal connecting rod with a piston, a cylinder and

cylinder head which contains the suction and discharge valves.

C. The crankshaft is driven by a diesel engine or by an electric motor. When the piston moves down, it creates a vacuum in
the upper part of the cylinder. This causes the suction valve to open letting external air at atmospheric pressure fill the
space above the piston.

When the piston moves up, it causes the air to compress; the compressed air holds the suction valve shut. At this stage

of operations, the air is static, i.e. the air flow ceases. The air pressure builds up and, by reaching a certain value, causes
the discharge valve to open. The air flows through it to the tank. When the pressure drops, the discharge valve closes; the
piston then starts down, a vacuum is created. The suction valve opens and air from the atmosphere flows in. As the piston

moves up and down (reciprocates), more compressed air is filling the tank and the pressure of the air in the tank rises.

D. In order to achieve a specific pressure in the airline connected to the air-operated tool, there is pressure regulator for

adjusting the pressure as required.

A pressure gauge before the regulator monitors tank pressure, and a gauge after the regulator monitors airline pressure.

Compressors also have a pressure switch which controls the driving motor starts and stops.

When the air pressure rises above a preset limit which is about 125 psi in most common compressors, the motor stops, and
when the pressure drops below preset pressure the motor starts.
The tank has an additional safety valve, which releases the air to the atmosphere in case of faulty pressure switch.

Sometimes there is also drain valve to release drain condensate water from the tank bottom.
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E. e« Non-Positive Displacement Type

In this type, a rotating component, called rotor or impeller, imparts its kinetic energy to the flowing air. As accelerated
air passes through a diffuser (which is a combination of wedges, channels and pipes), it slows down, simultaneously
increasing the pressure. This process is dynamic in nature, as opposed to the work principle of positive displacement
compressors and based on Bernoulli principle which states that gas pressure increases when its velocity decreases.
Strictly speaking, there is no displacement at all in the impeller, so this type of compressors is often referred to as

centrifugal. In modern compressors the air velocity in the impeller can reach subsonic level.
Questions:
a. (Paragraph A) Why are most compressors supplied with an air tank?
b. Why the compressor's motor doesn't work continuously?
c. (Paragraph B) What is the work principle of a positive displacement compressor?
d. What are the main parts of a reciprocating compressor?
e. (Paragraph C) Write TRUE or FALSE for each of the following statements:
e.l When the piston moves down, the suction valve is open.
e.2 There is a continuous flow through the cylinder during its operation cycle.
e.3 The suction valve and the discharge valve are never open simultaneously.
e4 The discharged air pressure is lower than the pressure in the tank.
e.5 Reciprocating means rotating.
f. (Paragraph D) What is the purpose of a pressure switch?
g.  What happens if the tank pressure rises above the value of 125 psi, while the pressure switch is out of order?
h. (Paragraph E) What is the work principle of a non-positive displacement compressor?

i.  Why does the air flow accelerate in the impeller?
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