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Automobile     Related Theory for Exercise 1.1.04
Mechanic Diesel - Safety workshop practices

Safe handling and periodic testing of lifting equipments
Objectives: At the end of this lesson you shall be able to
• state the periodic testing of lifting equipments
• state the handling of lifting equipments

Safe and successful lifting operations depends on periodical
testing of  lifting equipment, maintenance and handling of
operation, failure of this equipment may result in significant
loss and fatal accident.

Lifts and cranes

Safety precautions for handling of lifts and cranes.

• Never exceed the safe working load (SWL) of the
equipment you are using.

• Always support vehicles with axle stands before working
underneath them.

• There is always a danger when loads are lifted or
suspended. Never work under an unsupported,
Suspended or raised load such as a suspended engine.

• Always ensure that lifting equipment such as jacks,
hoists, axle stands, slings, etc, are adequate and
suitable for the job, In good condition and regularly
maintained.

• Never improvise lifting tackle.

Periodic testing of lifting equipment

• Visually inspect the component of the lifting equipment
such as lifting chain, slings chain hoist before operating
the equipment.

• In Hydraulic function of lift (or) cranes cheek the oil level
and top up the oil level periodically.

• The Hydraulic oil used in the lifts or cranes should be
replaced periodically.

• The lifting equipment should be over hauled once (or)
twice a year.

• Cheek the electrical connections of the lifting equipment
periodically.

• The calibration of the lifting equipment should be done
once in a year and calibration certificate must to
obtained from the authorized testing center.

Safety disposal of used engine oil
Objectives: At the end of this lesson you shall be able to

state the purpose of disposal used oil
state the method of safety disposal of used oil

Waste oil

The waste oils, derived from fuels or lubricants, originally
come from petroleum oil, sometimes known as mineral
oils. Many lubricants may also contain synthetic
components.

Waste oil is harmful to the environment and some, for
example used engine oils, may cause cancer. so it needs
to be managed carefully. You may need to account for
Health and Safety guidance as well as the environment.

Purpose

Oils are defined as greasy, viscous substances from plant,
animal, mineral sources (petroleum), and synthetics that
are not soluble in water, and are usually flammable. These
oils which have been used could be contaminated by
physical or chemical impurities such as dirt, metal scrapings,
and water. Oils that enter storm drains or waterways are a
serious environmental hazard. used oil can pollute fresh
water. The purpose of this procedure is to describe the
proper means for handling and disposing of used oil from
equipment maintenance operations, process procedures,
and any other activities where used oils are generated.

This procedure applies to the disposal of any used oil that
is collected during normal work functions at work place.
Used oil may include:

1 Gasoline. Volatile, flammable, it can be ignited by
sparks and flames even at cold temperatures. Vapors can
migrate to distant ignition sources and in poorly ventilated
spaces, can accumulate to explosive levels. Typical
gasoline contains about 150 different chemicals including
benzence, toluene and xylene.

Used Oil Disposal

2 Fuel oils. Fuel oils such as diesel fuel are petroleum
based fluids which are some what volatile and flammable
and can be ignited only when heated above 100°F. Vapors
can travel and flash from ignition sources and can accumlate
to explosive levels in poorly ventilated areas. All fuel oils
consist of complex mixtures of aliphatic and aromatic
hydrocarbons such as kerosene, benzene, and styrene.

3 Lubricating oils.  Lubricating oils such as motor oil
and hydraulic fluids are not volatile but are combustible. For
lubricating oil to catch fire some other intense heat source
(i.e., other materials on fire, hot engine manifold, etc.) must
be present. Mineral-based lube oils are refined from
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petroleum or crude oil and contain additives such as lead
or metal sulphide and other polymers.

4 Transformer oil. Tranformer oil conducts heat away
from and insulates equipment used to convert electricity
from high amperage to low amperage lines. Transformer oil
is a liquid by product of the distillation of petrolem to
produce gasoline.

Cooking oils and grease: Cooking oils and grease are
not volatile but they are combustible. With a 400°F flash
point, another heat source must be present for cooking oils
or grease to catch fire. Vegetable oils contain chemical
solvents that are strong enough to dissolve  engine seals
and gaskets.

Note: for all other waste chemicals, please
refer SOP regarding Used Chemical Disposal.

Procedures

Products saturated with petroleum products require special
handling and disposal by licensed transporters. During the
collection of used oils for disposal, some basic principles
should be followed:

1 Wear gloves because oil contains chemicals and
contaminants that are not good for skin contact.

2 Put used oil in a clean plastic or metal container in
good condition and with a tight lid.

3 If the oil is hot, avoid sudden contact with other
substances because mixing may cause ignition or the
receiving container to fracture due to thermal shock.

4 Do not allow used fuel and used oils to mix with any
other substances because unknown and dangerous
chemical reactions may occur.

5 Keep used oils away from gas cylinders and gasoline.

6 Do not fill container to the top but allow a couple inches
below the rim.

7 Label the container with contents,and department.

Safe handling of fuel spillage
Objectives: At the end of this lesson you shall be able to
• state the safe handling of fuel spillage
• state the effect of fuel spillage in workplace.

Automobile : Mechanic Diesel (NSQF LEVEL - 4) Related Theory for Exercise 1.1.04

Diesel fuel is a flammable liquid and fuel spillage or leaks
in work place maybe cause for slippage or fire hazard.

Safe handling of fuel:

1 Improper handling of fuel may cause for fuel spillage
and explosion, so fuel handling should be use
appropriate method.

2 Fuel should not be stored near the working hot engine

3 Don't refueling, when it is hot, fuel tank vapor may
cause for fire.

4 No smoking is allowed when refueling to the engine.

Safe disposal of toxic dust
Objectives: At the end of this lesson you shall be able to
• list the waste material in a work shop
• explain the methods of disposal of waste material.

Introduction

The Automobiles produces fumes containing unburnt gases
such as carbon-monoxide, nitrogen oxide and other gases
which are harmful to human health. Hence a systematic
and scientifically designed methods are adopted for safe
disposal of such toxic waste.

Dust from vehicle components to be blown into the air,
since such dust floating in air for many hours, may cause
harm to people who breath unknowingly.

5 Don't spill the fuel during refilling the fuel in fuel tank or
fuel container.

6 Use funnel during filling the fuel in fuel tank to avoid
fuel spillage

7 Use tray during air bleeding from the fuel system to
avoid fuel spillage

8 Fuel leaks and spills near the engine may cause for
accident so it should be clean and mopped up quickly
as soon as the spillage.

9 Stationary engine fuel tank should be position away
from any source of direct heat to the fuel tank

Brake and clutch components produces dust, when used
compressed air jet to clean them. While cleaning
conforming the PPE to safety regulation & policies.  This
includes overall coat, Face mask, safety goggles for eyes
earmuffs & earplug for ear protection, rubber gloves &barrier
cream for hand and valved respirator for breathing.
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Some auto parts having asbestos, is a toxic material, which
cause lung cancer.  Airborne dust in workshop leads to
asthma and throat infections. Do not use compressed air
to clean dust from various components & parts of the
Vehicle. Solvent used for cleaning can also form a toxic
waste. Wash work cloths separately from other cloths so
that toxic dust does not get transfer to other clothes. After
cleaning a vehicle, there are certain chemicals present in
this vehicle diet which turns toxic.  To eliminate the toxic
waste, create small diet piles and dispose them
spontaneous rather than waiting for big diet pile till the
end of the day.  Workshop diet is best cleaned using a
water hose, which does not allow diet to fully.  But the

waste water must be caught in a sledge pit and not into
the storm water drain.  Vacuum cleaner is a best device
control toxic waste.  Providing high speed exhaust
ventillation can solve toxic diet.

Use grease which can not re-used is stored in a separate
container and stored with unique identification. In a similar
manner waste oil is stored in separate container, labeled
‘Waste oil’ and stored in different location, meant for
disposal used diesel oil and kerosene are also stored in
separate containers and kept at disposal area.

Automobile : Mechanic Diesel (NSQF LEVEL - 4) Related Theory for Exercise 1.1.04
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Automobile      Related Theory for Exercise 1.1.05
Mechanic Diesel - Safety workshop practices

Elementary first-aid
Objectives: At the end of this lesson you shall be able to
• define first aid
• list out the first aid key points
• describe the responsiveness

First aid is defined as the immediate care and support
given to an acutely injured or ill person, primarily to save
life, prevent further deterioration or injury, plan to shift the
victims to safer places, provide best possible comfort and
finally help them to reach the medical centre/ hospital
through all available means. It is an immediate life-saving
procedure using all resources available within reach.

Imparting knowledge and skill through institutional teaching
at younger age group in schools, colleges, entry point at
industry level is now given much importance. Inculcating
such habits at early age, helps to build good healthcare
habits among people.

First aid procedure often consists of simple and basic life
saving techniques that an individual performs with proper
training and knowledge.

The key aims of first aid can be summarized in three
key points:

- Preserve life: If the patient was breathing, a first aider
would normally place them in the recovery position,
with the patient leant over on their side, which also
has the effect of clearing the tongue from the pharynx.
It also avoids a common cause of death in unconscious
patients, which is choking on regurgitated stomach
contents. The airway can also become blocked through
a foreign object becoming lodged in the pharynx or
larynx, commonly called choking. The first aider will
be taught to deal with this through a combination of
'back slaps' and 'abdominal thrusts'. Once the airway
has been opened, the first aider would assess to see if
the patient is breathing.

- Prevent further harm: Also sometimes called prevent
the condition from worsening, or danger of further injury,
this covers both external factors, such as moving a
patient away from any cause of harm, and applying
first aid techniques to prevent worsening of the condition,
such as applying pressure to stop a bleed becoming
dangerous.

- Promote recovery: First aid also involves trying to
start the recovery process from the illness or injury,
and in some cases might involve completing a
treatment, such as in the case of applying a plaster to
a small wound.

ABC of first aid

ABC stands for airway, breathing and circulation.

- Airway: Attention must first be brought to the airway
to ensure it is clear. Obstruction (choking) is a life-
threatening emergency.

- Breathing: Breathing if stops, the victim may die soon.
Hence means of providing support for breathing is an
important next steps. There are several methods
practiced in first aid.

- Circulation: Blood circulation is vital to keep person
alive. The first aiders now trained to go straight to chest
compressions through CPR methods.

When providing first aid one needs to follow some rule.
There are certain basic norms in teaching and training
students in the approach and administration of first aid to
sick and injured.

Important guideline for first aiders

Evaluate the situation

Are there things that might put the first aider at risk. When
faced with accidents like fire, toxic smoke, gasses, an
unstable building, live electrical wires or other dangerous
scenario, the first aider should be very careful not to rush
into a situation, which may prove to be fatal.

Avoid moving the victim

Avoid moving the victim unless they are immediate danger.
Moving a victim will often make injuries worse, especially
in the case of spinal cord injuries.

Call emergency services

Call for help or tell someone else to call for help as soon
as possible. If alone at the accident scene, try to establish
breathing before calling for help, and do not leave the victim
alone unattended.

Determine responsiveness

If a person is unconscious, try to rouse them by gently
shaking and speaking to them.

If the person remains unresponsive, carefully roll
them on the side (recovery position) and open his
airway.

- Keep head and neck aligned.

- Carefully roll them onto their back while holding hishead.
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Occupational health and safety
Objectives: At the end of this lesson you shall be able to
• define safety
• state the goal of occupational health and safety
• explain need of occupational health and safety
• state what is occupational hygiene?
• list types of occupational hazards.

First aid

- Call EMERGENCY number.

- Check the person's airway, breathing, and pulse
frequently. If necessary, begin rescue breathing and
CPR.

- If the person is breathing and lying on the back and
after ruling out spinal injury, carefully roll the person
onto the side, preferably left side. Bend the top leg so
both hip and knee are at right angles. Gently tilt the
head back to keep the airway open. If breathing or
pulse stops at any time, roll the person on to his back
and begin CPR.

- If there is a spinal injury, the victims position may have
to be carefully assessed. If the person vomits, roll the
entire body at one time to the side. Support the neck
and back to keep the head and body in the same
position while you roll.

- Keep the person warm until medical help arrives.

- If you see a person fainting, try to prevent a fall. Lay
the person flat on the floor and raise the level of feet
above and support.

- If fainting is likely due to low blood sugar, give the person
something sweet to eat or drink when they become
conscious.

DO NOT

- Do not give an unconscious person any food or drink.

- Do not leave the person alone.

- Do not place a pillow under the head of an unconscious
person.

- Do not slap an unconscious person's face or splash
water on the face to try to revive him.

Safety

Safety means freedom or protection from harm, danger,
hazard, risk, accident, injury or damage.

Occupational health and safety

• Occupational health and safety is concerned with
protecting the safety, health and welfare of people
engaged in work or employment.

• The goal is to provide a safe work environment and to
prevent hazards.

• It may also protect co-workers, family members,
employers, customers, suppliers, nearby communities,
and other members of the public who are impacted by
the workplace environment.

• It involves interactions among many related areas,
including occupational medicine, occupational (or
industrial) hygiene, public health, and safety
engineering, chemistry, and health physics.

Need of occupational health and safety

• Health and safety of the employees is an important
aspect of a company's smooth and successful
functioning.

• It is a decisive factor in organizational effectiveness. It
ensures an accident-free industrial environment.

• Proper attention to the safety and welfare of the
employees can yield valuable returns.

• Improving employees morale

• Reducing absenteeism

• Enhancing productivity

• Minimizing potential of work-related injuries and
illnesses

• Increasing the quality of manufactured products and/
or rendered services.

Occupational (Industrial) Hygiene

• Occupational hygiene is anticipation, recognition,
evaluation and control of work place hazards (or)
environmental factors (or) stresses

• This is arising in (or) from the workplace.

• Which may cause sickness, impaired health and well
being (or) significant discomfort and inefficiency among
workers.

Anticipation (Identification): Methods of identification
of possible hazards and their effects on health

Recognition (Acceptance): Acceptance of ill-effects of
the identified hazards

Evaluation (Measurement & Assessment): Measuring
or calculating the hazard by Instruments, Air sampling
and Analysis, comparison with standards and taking
judgment whether measured or calculated hazard is more
or less than the permissible standard

Automobile : Mechanic Diesel (NSQF LEVEL - 4) Related Theory for Exercise 1.1.05
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Control of Workplace Hazards: Measures like
Engineering and Administrative controls, medical
examination, use of Personal Protective Equipment (PPE),
education, training and supervision

Occupational Hazards

"Source or situation with a potential for harm in terms of
injury or ill health, damage to property, damage to the
workplace environment, or a combination of these"

Types of occupational health hazards

• Physical Hazards

• Chemical Hazards

• Biological Hazards

• Physiological Hazards

• Psychological Hazards

• Mechanical Hazards

• Electrical Hazards

• Ergonomic Hazards.

1 Physical Hazards

• Noise

• Heat and cold stress

• Vibration

• Radiation (ionising & Nonionising)

• Illumination etc.,

2 Chemical Hazards

• Inflammable

• Explosive

• Toxic

• Corrosive

• Radioactive

3 Biological Hazards

• Bacteria

• Virus

• Fungi

• Plant pest

• Infection.

4 Physiological

• Old age

• Sex

• Ill health

• Sickness

• Fatigue.

5 Psychological

• Wrong attitude

• Smoking

• Alcoholism

• Unskilled

• Poor discipline

- absentism

- disobedience

- aggressive behaviours

• Accident proneness etc,

• Emotional disturbances

- voilence

- bullying

- sexual harassment

6 Mechanical

• Unguarded machinery

• No fencing

• No safety device

• No control device etc.,

7 Electrical

• No earthing

• Short circuit

• Current leakage

• Open wire

• No fuse or cut off device etc,

8 Ergonomic

• Poor manual handling technique

• Wrong layout of machinery

• Wrong design

• Poor housekeeping

• Awkward position

• Wrong tools etc,

Safety Slogan

 A Safety rule breaker , is an accident maker

Automobile : Mechanic Diesel (NSQF LEVEL - 4) Related Theory for Exercise 1.1.05
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Automobile      Related Theory for Exercise 1.1.06
Mechanic diesel - Safety workshop practices

Safety practice - fire extinguishers
Objectives: At the end of this lesson you shall be able to
• state the effects of a fire break out.
• state the causes for fire in a workshop
• state the general precautionary measures to be taken for prevention of fire.
• state the types of fire and different extinguishing agent

Fuel: Any substance, liquid, solid  or gas will burn, if there
is oxygen and high enough temperatures.

Heat:  Every fuel will begin to burn at a certain temperature.
It varies and depends on the fuel. Solids and liquids give off
vapour when heated, and it is this vapour which ignites.
Some liquids do not have to be heated as they give off
vapour at normal room temperature say 150C, eg. petrol.

Oxygen: Usually exists in sufficient quantity in air to keep
a fire burning.

Extinguishing of fire: Isolating or removing any of these
factors from the combination will extinguish the fire. There
are three basic ways of achieving this.

– Starving the fire of fuel removes this element.

– Smothering  - ie. isolate the fire from the supply of
oxygen by blanketing it with foam, sand etc.

– Cooling - use water to lower the temperature.

Removing any one of these factors will
extinguish the fire.

Preventing fires: The majority of fires begin with small
outbreaks which burn unnoticed until they have a secure
hold.  Most fires could be prevented with more care and by
following some simple common sense rules.

Accumulation of combustible refuse (cotton waste soaked
with oil, scrap wood, paper, etc.) in odd corners are a fire
risk.  Refuse should be removed to collection points.

The cause of fire in electrical equipment is misuse or
neglect.  Loose connections, wrongly rated fuses, overloaded
circuits cause overheating which may in turn lead to a fire.
Damage to insulation between conductors in cables causes
fire.

Clothing and anything else which might catch fire should be
kept well away from heaters.  Make sure that the heater is
shut off at the end of the working day.

Highly  flammable liquids and  petroleum mixtures (thinner,
adhesive solutions, solvents, kerosene, spirit, LPG gas
etc.)  should be stored in the flammable material storage
area.

Blowlamps and torches must not be left burning when they
are not in use.

Extinguishing fires: Fires are classified into four types in
terms of the nature of fuel.(Fig 2,3,4 & 5)

Different types of fire have to be dealt with in different ways
and with different extinguishing agents.

An extinguishing agent is the material or substance used
to put out the fire, and is usually (but not always) contained
in a fire extinguisher with a release mechanism for spraying
into the fire.

It is important to know the right type of agent for extinguishing
a particular type of fire; using a wrong agent can make
things worse.There is no classification for ‘electrical fires’
as such, since these are only fires in materials where
electricity is present.

Fire is the burning of combustible material.  A fire in an
unwanted place and on an unwanted occasion and in
uncontrollable quantity can cause damage or destroy
property and materials. It might injure people, and some-
times cause loss of life as well. Hence, every effort must be
made to prevent fire.  When a fire outbreak is discovered,
it must be controlled and extinguished by immediate
corrective action.

Is it possible to prevent  fire?  Yes, fire can be prevented by
eliminating anyone of the three factors that causes fire.

The following are the three factors that must be present in
combination for a fire to continue to burn. (Fig 1)
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             Fuel Extinguishing

Most effective ie. cooling with water.  Jets of
water should be sprayed on the base  of the fire
and then gradually upwards.

Should be smothered. The aim is to cover the
entire surface of the burning liquid. This has the
effect of cutting off the supply of oxygen to the
fire.

Water should never be used on burning liquids.

Foam, dry powder or CO2 may be used on this
type of fire.

Extreme caution is necessary in dealing with
liquefied gases.  There is a risk of explosion and
sudden outbreak of fire in the entire vicinity.  If an
appliance fed from a cylinder catches fire - shut
off the supply of gas.  The safest course is to
raise an alarm and leave the fire to be dealt with
by trained personnel.

Dry powder extinguishers are used on this type
of fire.

Special powders have now been developed
which are capable of controlling and/or
extinguishing this type of fire.

The standard range of fire extinguishing agents
is inadequate or dangerous when dealing with
metal fires.

Fire on electrical equipment.

Halon, Carbon dioxide, dry powder and
vapourising liquid (CTC) extinguishers can be
used to deal with fires in electrical equipment.
Foam or liquid (eg. water) extinguishers must
not be used on electrical equipment under any
circumstances.

Automobile : Mechanic Diesel (NSQF LEVEL - 4) Related Theory for Exercise 1.1.06
Copyright @ NIMI Not to be Republished



17

Electrical safety tips
Objectives: At the end of this lesson you shall be able to
• rescue a person who is in contact with a live wire
• treat a person for electric shock/injury.

The severity of an electric shock will depend on the level of
current which passes through the body and the length of
time of contact. Do not delay, act at once. Make sure that
the electric current has been disconnected.

If the casualty is still in contact with the supply - break the
contact either by switching off the power, removing the plug
or wrenching the cable free. If not, stand on some insulating
material such as dry wood, rubber or plastic, or using
whatever is at hand to insulate yourself and break the
contact by pushing or pulling the person free. (Figs 1 & 2)

In bare foot, do not touch the victim with your bare hands
until the circuit is made dead or he is moved away from the
equipment.

If the victim is aloft, measures must be taken to prevent him
from falling or atleast make him fall safe.

Electric burns on the victim may not cover a big area but
may be deep seated. All you can do is to cover the area with
a clean, sterile dressing and treat for shock. Get expert
help as quickly as possible.

If the victim is unconscious but is breathing, loosen the
clothing about the neck, chest and waist and place the
casualty in the recovery position.(Fig 3)

Keep a constant check on the breathing and pulse rate.

Keep the casualty warm and comfortable. (Fig 4)

Send for help.

Do not give an unconscious person anything by
mouth.

Do not leave an unconscious person unattended

If the casualty is not breathing - Act at once - don’t wate
time!

Safety practice frist - aid

Electric shock: The severity of an electric shock will
depend on the level of the current which passes through the
body and the length of time of the contact.

Other factors that contribute to the severity of shock are:

• age of the person

• not wearing insulating footware or wearing wet foot wear

• weather condition

• floor is wet or dry

• mains voltage etc.

Effects of electric shock: The effect of current at very low
levels may only be an unpleasant tingling sensation, but
this in itself may be sufficient to cause one to lose his
balance and fall.

At higher levels of current, the person receiving the shock
may be throen off his feet and will experience sever pain,
and possibly minor burns at the point of contact.

Automobile : Mechanic Diesel (NSQF LEVEL - 4) Related Theory for Exercise 1.1.06
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At an excessive level of current flow, the muscles may
contract and the person unable to release his grip on the
conductor. He becomes conscious and the muscles of the
heart may contract spasmodically (fibrillation). This may
be fatal.

Electric shock can also cause burning of the skin at the
point of contact.

Treatment of electric shock

Prompt treatment is essential.

If assistance is close at hand, send for medical aid, then
carry on with emergency treatment.

If you are alone, proceed with treatment at once.

Switch off the current, if this can be done without undue
delay. Otherwise, remove the victim from contact with the
live conductor, using dry non-conducting materials such as
a wooden bar, rope, a scarf, the victim’s coat-tails, any dry
article of clothing, a belt, rolled-up newspaper, non-metallic
hose, PVC tubing, bakelised paper, tube etc. (Fig 5)

Immediate action: Always in cases of severe bleeding

• make the patient lie down and rest

• if possible, raise the injured part above the level of the
body (Fig 6)

• apply pressure to the wound

• summon assistance.

Avoid direct contact with the victim. Wrap your hands in dry
material if rubber gloves are not available.

Electrical buns: A person receiving an electric shock may
also sustain burns when the current passes through his
body. Do not waste time by applying first aid to the burns
until breathing has been restored and the patient can
breathe normally - unaided.

Burns and scalds: Burns are very painful. If a large area of
the body is burnt, give no treatment, except to exclude the
air, eg.by covering with water, clean paper, or a clean shirt.
This relieves the pain.

Severe bleeding: Any wound which is bleeding profusely,
especially in the wrist, hand or fingers must be considered
serious and must receive professional attention. As an
immediate first aid measure, pressure on the wound itself
is the best means of stopping the bleeding and avoiding
infection.

To control severe bleeding: Squeeze together the sides of
the wound. Apply pressure as long as it is necessary to
stop the bleeding. When the bleeding has stopped, put a
dressing over the wound, and cover it with a pad of soft
material. (Fig 7)

For an abdominal stab wound, such as may be caused by
falling on a sharp tool, keep the patient bending over the
wound to stop internal bleeding.

Large wound: Apply a clean pad (preferably an individual
dressing) and bandage firmly in place. If bleeding is very
severe apply more than one dressing. (Fig 8)

Follow the right methods of artificial respiration.
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Automobile      Related Theory for Exercise 1.1.07
Mechanic Diesel - Safety workshop practices

Used for different types of fire extinguishers
Objectives: At the end of this lesson you shall be able to
• determine the correct type of fire extinguisher to be used based on the class of fire

Water-filled extinguishers:There are two methods of
operation. (Fig 2)

Most suitable for

• flammable liquid fires

• running liquid fires.

Must not be used on fires where electrical equipment is
involved.

Dry powder extinguishers (Fig 4): Extinguishers fitted
with dry powder may be of the gas cartridge or stored
pressure type.  Appearance and method of operation is the
same as that of the water-filled one.  The main distinguishing
feature is the fork shaped nozzle.  Powders have been
developed to deal with class D fires.

• Gas cartridge type

• Stored pressure type

With both methods of operation the discharge can be
interrupted as required, conserving the contents and
preventing unnecessary water damage.

Foam extinguishers (Fig 3):These  may  be of stored
pressure or gas cartridge types.  Always check the
operating instructions on the extinguisher before use.

Carbon dioxide (CO2): This type is easily distinguished
by the distinctively shaped discharge horn. (Fig 5).

Suitable for Class B fires.  Best suited where contamination
by deposits must be avoided.  Not generally effective in
open air.

Always check the operating instructions on the container
before use.  Available with different gadgets of operation
such as - plunger, lever, trigger etc.

Many types of fire extinguishers are available with different
extinguishing ‘agents’ to deal with different classes of
fires. (Fig 1)
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Halon extinguishers (Fig 6): These extinguishers may be
filled with carbon-tetrachloride and Bromochlorodifluoro
methene (BCF). They may be either gas cartridge or stored
pressure type.

They are more effective in extinguishing small fires involving
pouring liquids.  These extinguishers are particularly suitable
and safe to use on electrical equipment as the chemicals
are electrically non-conductive.

The general procedure in the event of a  fire:

• Raise an alarm.

• Turn off all machinery and power (gas and electricity).

• Close the doors and windows, but do not lock or bolt
them. This will limit the oxygen feed to the fire and
prevent  its spreading.

• Try to deal with the fire if you can do so safely. Do not
risk getting trapped.

• Anybody not involved in fighting the fire should leave
calmly using the emergency exits and go to the
designated assembly point.  Failure to do this may
mean that some person being unaccounted for and
others may have to put themselves  to the trouble of
searching for him or her at risk to themselves.

The fumes given off by these extinguishers are
dangerous, especially in confined space.
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Automobile      Related Theory for Exercise 1.1.08
Mechanic diesel - Safety workshop practices

Energy conservation process
Objectives: At the end of this lesson you shall be able to
• define energy conservation
• classify energy conservation opportunities

Energy Conservation

To achieve and maintain optimum energy procurement and
utilization, throughout the organization

To minimize energy costs / waste without affecting
production, comfort and quality.

To reduce environmental pollution per unit of industrial
output - as carbon dioxide, smoke, sulphur dioxide.

Definetion of Energy Conservation

Energy conservation is achieved when growth of energy
consumption is reduced, measured in physical terms.

Energy conservation can, therefore, be the result of several
processes or developments, such as productivity increase
or technological progress.

For example, replacing traditional light bulbs with Compact
Fluorescent Lamps (CFL) (which use only 1/4th of the
energy to same light output). Light Emitting Diode (LED)
lamps are also used for the same purpose.

Energy Conservation Opportunities (ECOs)

Opportunities to conserve energy are broadly classified
into three categories:

i) Minor ECOs

These are simple, easy to implement, and require less
investment implementation time. These may correspond
to stopping of leakage points, avoiding  careless waste,
lapses in housekeeping and maintenance etc.

ii) Medium ECOs

These are more complex, and required additional
investment and moderate implementation time. For
example, replacement of existing household appliances
by new energy efficient ones.

iii) Major ECOs

These provide significant energy saving. They are complex
and demand major investment and long implementation
periods. For example, replacement or major renovation of
old buildings, machineries etc.
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