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Thissudy materid contains the information you will need to prepare for the examination for the
Certificate of Fitness for Testing Air Receivers. The study materia includes information taken
from relevant sections of Fire Prevention Directives, the Fire Prevention Code and the Building
Code of New York.

All questions on the Certificate of Fitness examination are multiple choice, with four dternative
answersto each question. Only one answer is correct for each question. If you do not answer
aquegtion, or if you mark more than one aternative your answer will be scored asincorrect. A
score of 70% correct isrequired on the examination in order to quaify for the Certificate of

Fitness. Read each question carefully before marking your answer. Thereis no pendty for
guessing.

Sample questions
1. Anair compressor system is primarily used for:

(a firefighting operations

(b) storing pressurized air

(c) forcing water through fire sprinklersin a building
(d) running eevatorsin a high rise apartment building

The correct answer is"b". 'Y ou would tap "b" on your touch screen monitor.

2. When air is pressurized by an air compressor it:

(8 collects water from the surrounding air
(b) becomes cold

(c) becomes hot

(d) forces dirt out of the storage tank

The correct answer is"c". You would tap "c" on your touch screen monitor.
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AlIR COMPRESSORS

An air compressor takesthe air in aroom and forcesit into a container under pressure. The
more air forced into the container the greater the air pressure that builds up ingde. The
compressed air can be discharged from the container at a controlled rate. The compressed air
is used to power avariety of tools and machinery. For example, compressed air is used to
power pneumatic wrenches and lifts in automobile service stations. Compressed air is aso used
for heavy machinery and paint spray booths in indudtrid plants.

There are severd types of air compressors. The different types include the reciprocating,
centrifugdl and rotary compressors. The only red difference between these compressorsisthe
way in which they compressthe air. The most commonly used air compressor isthe
reciprocating air compressor. Air compressors are sometimes cdled air pumps.

The air compressors can be powered by eectric motors, internal combustion engines or sleam
turbines. The most common power source is an eectric motor. A typica air compressor is
shown below.
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BASIC OPERATION OF AN AIR COMPRESSOR

The operating principles of an air compressor are very smple. The entire unit is driven by an
electric motor. This motor then activates a series of drive belts. The beltson the air
compressor serve to power the moving parts of the unit. These belts are very smilar to the
belts that drive the power steering and aternator in an automobile. The betson atypicd air
compressor are shown below.

AIR RECEIVER

Theair is compressed in a compression chamber. The compresson chamber conssts of a
piston ingde acylinder. The piston moves up and down. When the piston moves downward it
draws air into the cylinder. Theair isdrawn in through an intake valve. The intake vave
automeatically opens when the piston moves downward. When the piston reaches the bottom of
the cylinder it changes direction. Asthe piston moves upward the intake valve is automaticaly
closed. The closed intake valve prevents the air from escaping from the cylinder.

The upward stroke of the piston compressesthe air. When air pressure reaches a certain level
it forces open adischarge vave. The discharge vaveis oring loaded. When the discharge
vave opens the compressed air isreleased into an air receiver. Thear recelver is sometimes
cdled an ar tank. The compressed air is then taken from the air receiver when it is needed to
supply the tools or machinery.

SAFETY COMPONENTSOF THE AIR COMPRESSOR

The ar compressor isfitted with severd safety components. These components are briefly
described below. Thefirst isan UNLOADING VALVE. Theunloading valve dlowstheair to
escape from the compression chamber when there isa strain on the eectrical motor. The strain
usualy occurs when the eectric motor running the compressor isfirst started. After afew
cycles of the motor the valveisclosed. In most air compressors the unloading valve operates
automaticaly. However in older compressors it may need to be manualy operated. The
manufacturer'singtruction manua should be followed when starting an older compressor.

A PRESSURE GAGE isinddled as part of the compression unit. It indicates the pressure
inddethe ar receiver. The Certificate of Fitness holder should pay close attention to the
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reading on the pressure gage. The pressure insde the air receiver must never exceed the
manufacturer's recommendations. If the pressure is greater than the recommended leve it may
cause an exploson. The pressurein the ar receiver is controlled by the pressure switch. To
adjust the pressure smply turn the switch in the desired direction.
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PRESSURE RELIEF VALVES are dso indaled on the system. Thesevavesdlow ar to
escape from the system when the pressure istoo great. The vaves operate automaticaly. They
may aso be operated manualy by pulling on the ring attached to the pressure relief valves. An
example of a pressure reief vaveis shown below.
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The AIR INTAKE VALVE isfitted with an air filter. Thefilter prevents dust from being drawn
into the compression cylinder. If dust enters the compressor it may result in afireingde the
cylinder. The hegt ingde the cylinder can cause the dust to catch fire. A fireingde the cylinder
may cause damage to the air compressor. For this reason it isimportant make sure thet the air
filter is clean and securely connected to the compressor.

Moisture can cause problems when using an air compressor to power machinery. For this
reason another filter must be ingtaled to take out the moisture out of the compressed air. The
moisture is usualy removed usng a FILTER AND MOISTURE SEPARATOR ASSEMBLY
(FMSA). The FM&A isindalled between the air compressor and the air receiver. It removes
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the moisture and dust from the compressed air before it entersthe air receiver. A drain cock is
attached to the FMSA. It isused to drain the water and dirt from the FMSA.

An AUTOMATIC CONTROL DEVICE is attached to the air receiver. It controls the starting
and stopping of the air compressor. 1t shuts down the compressor when the air pressurein the
ar receiver is adequate. It then restarts the air compressor when thereis aneed for more
pressure.

Sometimes a CONSTANT SPEED CONTROL SWITCH isingdled onthe sysem. Thisis
used when there isa steady or constant demand for compressed air. The switch alowsthe air
compressor to run continuoudly. The compressor runs at a safe speed while supplying the
desired amount of compressed air. If the demand drops the excess compressed air is Smply
alowed to escape into the atmosphere. The unneeded compressed air is released through the
pressure release valve.

A COOLING SYSTEM isingalled in each air compression unit. The compresson chamber
and the compressed air must be cooled. Small compressors are usudly air cooled. Theair is
circulated around the compressor by afan. Large air compressors are usualy water cooled.
Cold water is pumped throughout the compressor. Both the air and water cooling systems
prevent the compressors from overheating and causing serious damage.

The air compressor isaso fitted withaLOW OIL LEVEL INDICATOR SWITCH. This
indicator switch will automaticaly shut down the air compressor if the ail leve islow. The
compressor should not be operated if the oil islow. This can cause serious damage to the
compressor. Do not attempt to run the air compressor until the oil is replaced.

SAFETY PRECAUTIONS

All hose connections on the air compressor should be checked frequently to make sure that they
aretight. The safety vaves and gages should be regularly to make sure that they are in good
working order.

Make sure that the air compressor is operated at safe speeds. Do not run the compressor a
Speeds above its safe recommended operating range. The operating rangeisindicated in the
manufacturer's manud.

Theair intake filter should be visudly inspected and cleaned on aregular basis. The filter should
be replaced every six months.

Never place any combustible materids on the air compressor. These materids may be ignited
by the high operating temperatures of the air compressor.

Use a soap and water solution when cleaning the air compressor and its storage tanks. Never
use benzene, kerosene or other light oilsfor this purpose. These oils may cause an explosion if
mixed with air under pressure.

Never make repairs to the compressor whileit isrunning. The compressor must dways be
turned off when making repairs. As an added precaution shutdown the eectrical supply to the
machine. Compressed air should aso be drained from the compressor before starting any
work.
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PERMITS

A permit isrequire for any air compressor that compresses air at pressures above 100 pounds
per squareinch (ps). A permit isaso required for al ar compressors that have totd air
receiver capacity of 30 cubic feet or more. These permits are issued by the Bureau of Fire
Prevention.

TESTING

Theair compressor must be tested regularly to make sure thet it isworking safely. Mogt of the
ar compressor system must be tested aleast once every 90 days. These ingpections must be
conducted by a Certificate of Fitness holder. All inspections must be recorded in the inspection
log and posted near the air compressor. The air compressor and its parts are tested by
following the procedures outlined below.

Air Receivers

All air receivers must be congtructed of rolled, drawn or forged stedl. The air receiver must
meet specifications of the American Society of Mechanica Engineers (ASME). A hydrodtatic
test isused to test air recaivers. Thistest examines the structural soundness of the air receiver
tank. Thetest sepsare asfollows:

1. Disconnect the power supply. Then open the drain valve and discharge dl air from
thetank. The air is discharged by opening the tank drain. Then close the drain vave.

2. Remove or plug the pressure rdlief valve. The pressure rdlief valve must be removed
using an gpproved wrench. Thenfill the air receiver with water.

3. Using a auitable hand pump increase the hydrogtatic pressure in the receiver tank.
The pump has a specia connection device indaled on the end of itshose. Thisdevice
is screwed into the threads that held the pressure relief valve.

4. Increase the water pressure in the tank until it reaches twice the norma working
pressure. If the testing pressure would be greater than 300 psi increase the pressure to
1 2/3 the norma working pressure.

5. Hold this pressure constant for about 20 minutes. During thistime look for lesksin
the recaiver. If no lesk is discovered the tank isin good condition. If the tank passes

the test drain the water from the tank. The replace the pressure relief vave. Be careful
to make sure that the relief valveis securely connected to the tank.

6. If aleak isdiscovered the air receiver should be condemned and replaced. No
attempt should be made to use atank with aleak. A leaking receiver tank is dangerous
and may cause an explosion.

Normally the hydrogtatic test must be conducted every 5 years. However, fully automatic air
recelvers may be tested annualy by the Certificate of Fitness holder. If the compressor is tested
annudly, an affidavit must be filed with the Divison of Fire Prevention after each inspection.
This affidavit must be on an gpproved form. The affidavit must certify thet the air compressor is
in firg class operating condition.
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If the receiver meets the requirement of the test severd of the automeatic devices must be
inspected.

Pressure Switch

The pressure switch is a pressure regulating device. It shuts down the air compressor when
pressure in the air recaiver reaches a certain preset level. Then it retarts the compressor when
the pressure fals below a certain level. The shut down and restart levels depend on the size of
the compressor and the demand for compressed air. The pressure switch preventsthe air
pressure insgde the tank from reaching dangerous levels. Dangeroudy high pressure levels may
cause the tank to explode. It is therefore essentia that the pressure switch isworking correctly.
The steps to test the pressure switch are as follows:

1. Start the air compressor. Allow the pressure in the air receiver to build up to normal
operating levels. Pay close attention to the pressure gage.

2. When the gage indicates that the pressure is above norma operating levels the
pressure switch should shut down the compressor automatically. If the compressor
does not shut down automaticaly the pressure switch may be adjusted. If the
adjustment does not correct the problem the switch is defective. A defective pressure
switch must be replaced before the compressor may be restarted.

Some air compressors are designed to operate continuoudy. They have adifferent pressure
switch device. This device does not shut down the entire air compressor. Rather it dlowsthe
compressor to run but prevents the compressor from compressing air. The testing procedures
should check that air is no longer compressed when the preset leve is reached.

Pressure Rdlief Valve

The pressure relief valve acts as a backup safety device to the pressure switch. It is designed to
automatically open when the pressure in the recelver reaches dangerous levels. The pressure
relief vaveistested by running the air compressor with the pressure switch fully open. When
the pressure switch is fully open it cannot shut down the compressor.

The pressure relief valve should open automatically when the pressure reaches 25 ps above the
normal operating pressure. If the pressure relief valve does not open it may be defective. The
valve may aso be defectiveif it opens before the receiver reaches norma operating pressure.
Defective rdief valves must be replaced before the compressor is restarted. The Certificate of
Fitness holder must also check to make sure that the pressure relief valveis of the correct size.
The pressure relief vaves must meet the manufacturer's specifications. These specifications are
outlined in the air compressor maintenance manua.

Belts

The belts must be inspected to make sure that the air compressor is running at the correct
gpeed. Firgt turn off the compressor and disconnect the power supply. If the belts are covered
by a protective guard remove the guard. If the belts are frayed or visibly damaged they must be
replaced. To test the belt tenson firmly press down on the belt. If the belt moves more than
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one the inch flywhed may need to be adjusted. Make the adjustments as needed. If the
adjustment does not work replace the belts with the belts specified by the manufacturer.

Operating Temperature

The air compressor must be tested to make sure that it is running within normal operating
temperature ranges. Guidelines for acceptable operating temperatures are specified in the
maintenance manud. Thistest reduces the likelihood of the air compressor overhesting.
Overhegting may cause irreparable damage to the compressor. An overheating air compressor
isapotentid fire hazard. If an overheating problem is discovered the water cooling mechanisms
must be checked. The cooling mechanism istested to make sure that an adequate water supply
isreaching the air compressor. Any blockages, leaks or other defects must be repaired or
defective parts replaced.

Electrical Connections

All éectrical connections, fuses, and cables must be visudly ingpected by the Certificate of
Fitnessholder. A qudified eectrician must be notified if thereis evidence of any defective parts.
The eectrician must pay close attertion to the motor starter. The motor starter protects the
compressor againgt therma overload. Thermd overload is caused by excessive dectrica
currents.

M aintenance Procedures

The Certificate of Fitness holder should make sure that the air compressor is properly
maintained. Sometimesthe air compressor is not maintained correctly. The operator must
know how to check, and when to check the lube oil. The operator should also know how to
replace the belts and air filter etc. An incorrectly maintained air compressor is a potentia fire
hazard.



