Distribubor,

Engine (Exploded View)
m“l” Cylinder Head Cover

Cylinder Head Cover Gaskel

Pan
S /; Gaskel
Grush Washer all P

Drain Bokt



O s misbuaty
‘535 oMbl S

Db oo ol e g (o )lb caliee polio 5 zils cdl o 5 Sy Kol o 8 Sledbl cus

@395 Sla Swld dnng 5 Slaal 3825 glp o5 Sl (65900 @lie £95 5 PS5 SEAn L
8 ol LS )3 el fres 4y pol lesgy Ll (nl 50 eniS Anlye 58 s‘*’)l—"r‘ &=l s b
el oas Gilb g b s

s Sledbl Jols 4 diejls olicanle ot a5 laais, o Jels ol o bLs,l 6yl
Sl ard; ple 3l i lojg Sl

0Ly 65518 0 2l yo Oyl g Jhg e (938159, dnmss (2l (e g psle (SO S Azl
5 Sake b QLSBT jpam 9 )lse cnl LS 50 il e 5500 005l ,0 Sl (gaadS 5 (seges Ojgon
5 4elss (S Zala g 6 paly Slibee Bl ;5 RSt Llejslid LU izren 5 e slal
a3 o5 o o iz o s e il 0 45 iy b bl 5 0 4 5 5
eled gl 5 QLB ol Gleand ) o lailinl (b5 plsiea 1) (eSS 0L €09, 50 (Modl iy
BB plesgy Gl o ans) cnl e SMasl b (UL 51 ey Olisz 50 cg5050 Sl & azgi L
el 5 00,5 S8 (Fuw 0 LS O jg0d 4z 5 () lde Ojg0 4 ax) | ol )l pealie 39 wialss
St S 05 21 | 393 i e 23

8 Sledbl e S a8l il s eSS L5 e 05 (el SIS Cas el o
8l s Baa cpla el el SO mlie falleS 5,k 5l abl co 093 (SlAd >« canss A0S
oailes 4 iy oty asliiils S Slas 3 953 45 coz i ol e iS5 el ol Sl gl 4
510 ST (60,5 (slozal, (SlomliS 5 gty dacS LIS 4o o @i llae S )5 5 ez whlid Cans o
oo 0 0 &l Cdllas 7o) ol 5o il o ju cj90] (CD) 0,28 7g) G (g9l oais 53 ylesgy
kLSS g s> 5o lesal, Bogd oo e (ol 0L 4

ittoss (I

33 4230 O g ool plxil glaado Vo Jluiden G vy saass Olegogs 51 (oo b,0 09,5 2



. ksd OleMbl cons - O, OL‘“?'L

Sailing ships: Ships normally used for training or pleasure but some researchers also
may use them.

Fig 46(Sailing ship)

Search the internet and find out the purpose of the following vessels and present it in
your classroom in English language.
Ro-Ro ships
Cattle carrier
Salvage ships
Industrial ships
Fishing vessels
Ferries

Match the words on the left with the definitions on the right

Passenger ship A ship designed to carry specially shaped cubic cargo
Auxiliary ship A ship designed to transport or store liquids

Tanker ship A ship designed to carry refrigerated cargo

Bulk carrier A ship designed to carry the people

Refer ship A ship designed to transport unpackaged cargo
Container carrier ship A ship which is designed to support warships

10



Tankers: Vessels designed to transport or store liquids or gases in bulk. Major types of
tank ships include the oil, chemicals and gas.

Oil tanker

Fig 44 : gasGas tanker

Passenger ships: Ships whose main purpose is to carry the people as passengers but,
sometimes cars or cargos are carried as well.

Fig 45: passenger ship
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General cargo ships: Ships designed to carry all types of dry cargo.

Fig 42: General cargo
Reefer ships: Some cargo, such as banana and meat, require refrigeration to maintain
their condition during transit. The stowage compartments of ships built for this trade
are insulated and refrigerated to the optimum temperature for the particular cargo

Fig 43: refrigeration ship

=
<



Container carriers: Ships designed to carry cubic shape cargo named container.

pipe laying vessel

Fig 40: container carrier
Bulk carriers: Ships specially designed to transport unpackaged bulk cargo, such as
grains, coal, ore, and cement.

Fig 41: Bulk carrier
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NAVAL SHIPS are either Warships or Auxiliary ships. Warships can be further
classified under types and classes. The term type distinguishes between ships built for
different purposes, for example JAMARAN is an Iranian made frigate and KHARK
is an auxiliary ship which is designed to support warships at sea.

JAMARAN (destroyer)

Fig 39: KHARK (auxiliary)

Merchant ships can be classified by their purpose, for example, pipe laying vessels
“PLV” are made to lay down the pipe line on the sea bed, and cargo ships’ purpose is
to carry cargo. Some main cargo ships types are as follows:

I



4 which controls the opening and closing of the valves in the
cylinder.

5. In the internal combustion engine, a fire or combustion takes place inside the
.................. of the engine?

6. An internal combustion engine that compresses air until it becomes so hot that
an explosion takes place when fuel is injected into the cylinder is known as a
................... Engine.

7. Label the parts in this diagram of the internal combustion engine.

Unit four

Types of ships

Ships have many varieties and, it is difficult to categorize them all, but three main
types are:

* Naval ships

* Merchant ships

» Sailing ships

According to their purpose, each of the above types can be divided into smaller
groups. Here are some groups;
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The rest of the component such as valve operating mechanism, cooling systems, etc.
are more likely the same.

Fig 37: valves operating mechanism

discussion

1. Why is a steam engine sometimes called an external combustion engine?

2. How does a steam engine indicates its difference from an internal combustion
engine?

3. Name three necessary components of the four stroke engine.

4. What is the principle on which the diesel engines work?

5. What is the difference between a spark — ignition engine and a compression-igni-
tion engine?

Review

Lo is a word that means fire or burning.

2.Ina ... engine the piston makes two upward and two downward
movements.

3. Gasoline is changed into a vapor and mixed with airina ....................

O



CAMSHAFT CAMSHAFT BUCKET WALVE
SPROCKET

IGNITION
DISTRIBUTOR

TIMING
BELT

CRANKEHAFT
SPROCEET

Fig 35: spark ignition engine

In the compression-ignition or diesel engine, the air alone is taken into the cylinder
then the fuel is injected (sprayed) into the combustion chamber. The injection action
is carried out by fuel pump, high pressure pipe and fuel valve.

Fig 36: Diesel engine
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INTAKE COMPRESSION COMBUSTION EXHAUST

Fig 34: Gas turbine

There are two kinds of piston engine, spark-ignition and compression-ignition (die-
sel).

The spark-ignition and the compression-ignition are very much alike. They both have
pistons that move up and down in cylinder which is connected to crankshaft through
connecting rod. The differences between the two are:

* The type of the fuel used.

* The way the fuel gets into the engine cylinder.

* The way the fuel is ignited.

The spark — ignition engine uses a highly volatile fuel, such as gasoline, which turns
to vapor easily, and it is the duty of the carburetor to prepare the correct amount of
fuel-air ratio. This mixture then enters the cylinder through intake valve and is com-
pressed. Next, an electric spark produced by ignition system sets fire in the com-
bustion chamber. The main components of ignition systems are, spark plug, ignition
distributor and ignition coil.



Fig 33: Boiler
Nowadays, most of ships’ engines are internal combustion engines. There are two
types, reciprocating and rotary. Reciprocating means moving up and down, or back
and forth. In almost all ships, electrical prime movers are of the reciprocating type.
This type of engine is called a piston engine.

Rotary engines have rotors that spin, or rotate. A gas turbine is a famous rotary inter-
nal combustion engine.

&
ﬂ
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Steam ships boiler room



Carburetor: A device in which gasoline is changed into a vapor and mixed with air.

Fig 32: Carburetor

Vocabulary practice

1. What does a carburetor do?

2. What does a spark plug do?

3. What does a cam shaft do?

4. What does a crankshaft do?

5. Describe a cylinder head.

6. Describe a four stroke engine.  gxpausT

Combustion is a word for fire or
burning, an internal combustion : e — OIL FIRED
engine is one in which a fire oc-  FXTH S Ts -
curs inside the engine. A steam

engine uses fire in a boiler rather

than inside the engine. For this

reason, steam engines are some-

times called external combustion

engines.

QIL BURNER

PATH OF OIL FIRING
PATH IF EXHAUST GASES

marine boiler

=
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Cylinder head: A detachable metal casting that fits onto the top of a cylinder block.
In an engine, it contains part of the combustion chamber and in most of the engines,
it houses the valves and their operating mechanisms.

Rocker arm pivots
to open valve

Valve clearance adjuster

Threaded hole for
bolting rocker cover

Pushrod moves up and
down to pivot rocker arm

Fig 30
Spark plug: A device that includes a pair of electrodes and an insulator providing
spark gap in the engine cylinder.

Fig 31: Spark plug



Fig 28: Cylinder

Connecting rod: A connecting rod is a shaft which connects a piston to a crankshaft.

ROD SKMALL EMD

ROD

CONNECTING BUSHING

ROD

ROC

CAP i ROD
T— : BEARING
INSERTS

Fig 29: Conecting Rod
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Camshaft: A camshatft is a shaft equipped with a cam to control the valves that let
gases in and out of the cylinder.

Fig 26: Camshaft

Cylinder: A cylinder is the central working part of a reciprocating engine in which
the piston travels.

—

Fig 27: Big engine cylinder liner



Fig 24: A four-Stroke Engine

Crank Shaft: A crankshaft is a mechanical part which converts reciprocating mo-
tion to rotational motion in reciprocating engines.

Fig 25: Crankshaft
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Simple Machines

i
1\}{

= y

Pulley Wheel & Axle

e &

Inclined Plane Screw
Fig 23
Match the words on the left with the definitions on the right
Lever A combination of a fixed and movable block
Fulcrum A wheel with grooved surface through which a rope, wire, or

chain passes

Block A shaft on which a wheel rotates

Block and tackle | A bent shaft or arm for transmitting motion changing
reciprocating to rotary motion or the opposite

Crank The point on which the lever turns

Wedge A machine consisting of a rigid bar that turns on a point
Axle A triangle of material tapering to a thin edge

Pulley A pulley contained in a hosing

I UNIT THREE

THE INTERNAL COMBUTION ENGINE

Four-Stroke Engine: A four-stroke engine is an internal combustion engine in which
the piston completes four separate strokes while turning the crankshaft.



ship propeller

Fig 22: screwing effect

discussion

1. When a prehistoric man or woman pride up a stone with a stick, what machine was
in use?

2. What can a crank do?

3. What is the third basic machine?

4. What can the block and tackle do?

5. What are the remaining basic machines that are sometimes grouped together?

6. What kind of motion does the propeller of a ship have? What is the result of this
motion?
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The inclined plane is an important factor that concerns civil engineerings when desin-
ing highways or railroads. A mechanical engineer more frequently uses the screw, a
spiral form of the inclined plane which is mostly used for fastening parts together.

Fig 20: screw
Screws have so many applications in modern machines that it is impossible to list
them all, but one which is extremely interesting is the rotary motion of a propellers on
a ship which moves the vessel ahead as it screws its way through the water.




Fig 18
The three remaining basic machines are so related to one another that are sometimes
grouped together. They are “wedges”, an “inclined planes”, and a “screws”.
The wedge is a triangle with two chief surfaces that meet in a sharp angle. One of
wedges applications is that they are used for splitting open or pushing apart.

Fig 19: A flange splitter
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Fig 16: A Modern ship steering wheel
The potential of the wheel was increased by the development of a “crank™ . A crank
is a device which can transmit motion or can change rotary motion into reciprocating
motion and the reverse. For example, a water wheel could be used for sawing wood.

Fig 17 : water wheel

The third basic machine is a pulley. In its simplest form, it consists of a wheel with
a groove around its outer surface through which a rope, wire, or chain can pass. This
simple device was used in ancient times for tasks such as raising water from wells
and hoisting sails onto ships. A pulley contained in a hosing is called a block. When
a fixed block is used with movable block to which a weight is attached, this device is
called a “block and thackle”.



AN

metal sheet cutter crowbar
Fig 15
The wheel and axle is the second basic type of machine. An axle is a shaft on which
a wheel can turn. The wheel and axle combination may have first been used around
5000 years ago, for transportation and raising water from wells, nowadays, there are
endless applications for wheels, and one of them is ship steering wheel!!!
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Vocabulary practice

1. What is a lever?

2. What does a wheel and axle consist of?
3. What does a crank do?

4. Describe a pulley?

5. What is a block?

6. What is a wedge?

7. What is an inclined plane?

8. Describe a screw?

When a prehistoric man or woman used a stick to pry up a stone, the lever was in-
vented. It is one of the six basic machines we will describe in this chapter. A lever is a
rigid bar, like the early persons stick, which turns on a point called the fulcrum. When
the force is applied at a first point, that force is transmitted to a second point where it
can perform work. A grease pump handle is an example of lever.

Fig 14: Stick

Grease pump



CRANK: A device for converting reciprocating motion into rotary motion or vice
versa.

Fig 12: Crank
SCREW: A screw is simply an inclined plane around a cylinder.

Threads
(inclined plane)

Fig 13
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Fig 10

WEDGE: A wedge is a triangular shaped tool, and is a portable inclined plane, and
one of the six classical simple machines. It can be used to separate two objects.

B
Q
R
%
@
A

Fig 11

INCLINED PLANE: A basic machine, at its simplest form, a surface at an angle to
the horizon.

174



PULLEY: A basic machine consisting of a wheel with grooved rim through which a
rope, wire, or chain passes and is pulled to lift heavy things.

Chain

Fig 9
UNIT TWO
BLOCK & TACKLE:

The combination of a fixed and movable pulley together with a rope is known as a
BLOCK AND TACKLE.
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Remember safety affects everything in your life so think safely.

Task

During your ship visit, take some pictures from her safety signs and present in your
class, mention their meanings in English language.

THE BASIC MACHINES

LEVER: A basic machine consisting of a rigid piece that turns on a point called FUL-
CRUM.

Fig 7

WHEEL AND AXLE: A basic machine consisting of a WHEEL that rotates on a shaft
called the AXLE.

Fig 8



All the above mentioned equipment and many more are used on board ships to pre-
vent harms.

In addition, there are some rules and regulations issued by international organizations
such as INTERNATIONAL MARITIME ORGANIZATION “IMO” and national ad-
ministrations like ISLAMIC REPUBLIC OF IRAN PORT AND MARITIME ORGA-
NIZATION “PMO”

Following these rules and regulations is a “must” and all merchant vessels have to be
comply with them, but navy ships have some exemptions.

For example, The International Convention for the Safety of Life at Sea (SOLAS)
is an international maritime treaty, which sets minimum safety standards in the con-
struction, equipment and operation of merchant ships.

Fig 5
Which to be followed by ship builders and ship owners.

SAFETY FIRST SAFETY FIRST SAFETY FIRST

e Piigs tias Bligs and Falls

i
| |1
R

Don't break rocords You can walk with false leg When safety slips,
by braaking your back What can you oo with falie eyo? s0 do you

Fig 6
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Ships are also equipped with some machinery to protect environment such as:

Oily water separator _—

Sewage treatment plants

Sludge/Garbage incinerator

W Fig4



EMERGENCY
= TELEPHONE
Life raft Life buoy Muster station Emergency
telephone
Immersion suit First aid box

This signs are helping you to be safe but working in potentially dangerous industrial

Fig 2

areas such as ships engine room needs special protecting equipment.
Some of them are as follows:

Personal protective equipment “PPE”:

s

LA

Safety shoes

Boiler suit

goggles

Hand gloves

[ A

@
W

4’“\
"\

EL]

Helmet

Ear muffs

Dust mask

Safety harness

Fig 3
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I UNITONE

SAFETY FIRST

Working on a ship is interesting; you will learn to do many jobs, overhauling a pump,
adjusting engine valves, checking engine performance and many other jobs.

All of these jobs can be done easily and safely if you follow the safety rules.

Safety means protecting yourself and others from possible dangers.

Look at the following safety signs, which are normally, posted on ships bulkheads.

Lifeboat

Lifeboat Life jacket Fire hose Fire extinguisher
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9- Merchant Ship Consturuction “,H.J Pursey”, Fourt Edition”,1994
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11- Principles of Naval Architecture” E.V.Lewis” 1988, Volll, SNAME
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