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¥NKOķUL Bu mod¿l¿n ºn koĸulu yoktur. 
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MOD¦L¦N AMACI 

Genel Ama­: 
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INTRODUCTION  
 

Dear Student; 

 

Marine Vehicles are used in various areas such as defending, transportation and the 

need for these vehicles are increasing day by day in todayôs world which is getting smaller 

and smaller. So the amount of vehicles navigating over the seas is getting higher also. 

Knowledge of vocational terms is important  not only in native language but also in other 

languages as well. This module enables you to reach the technical English you may in your 

field. 

 

 

INTRODUCTION  
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LEARNING ACTIVITY -1 
 

 
You will  learn basic machinery system of a ship. 

 

 

 

ü Visit a ship and observe its machinery.  

1. SHIPS 
 

Ships are large, complex vehicles which must be self-sustaining in their environment 

for long periods with a high degree of reliability. A ship is the product of two main areas of 

skill, those of the naval architect and the marine engineer. The naval architect is concerned 

with the hull, its construction, form, habitability and ability to endure its environment. The 

marine engineer is responsible for the various systems which propel and operate the ship. 

More specifically, this means the machinery required for propulsion, steering, anchoring and 

ship securing, cargo handling, air conditioning, power generation and its distribution. Some 

overlap in responsibilities occurs between naval architects and marine engineers in areas 

such as propeller design, the reduction of noise and vibration in the ship's structure, and 

engineering services provided to considerable areas of the ship. 

 

A ship might reasonably be divided into three distinct areas: the cargo-carrying holds 

or tanks, the accommodation and the machinery space.  Depending upon the type each ship 

will  assume varying proportions and functions. An oil tanker, for instance, will  have the 

cargo-carrying region divided into tanks by two longitudinal bulkheads and several 

transverse bulkheads. There will be considerable quantities of cargo piping both above and 

below decks. The general cargo ship will have various cargo holds which are usually the full  

width of the vessel and formed by transverse bulkheads along the ship's length. Cargo- 

handling equipment will  be arranged on deck and there will be large hatch openings closed 

with steel hatch covers. The accommodation areas in each of these ship types will be 

sufficient to meet the requirements for the ship's crew, provide a navigating bridge area and a 

communications centre. The machinery space size will  be decided by the particular 

machinery installed and the auxiliary equipment necessary. A passenger ship, however, 

would have a large accommodation area, since this might be considered the 'cargo space'. 

Machinery space requirements will probably be larger because of air conditioning 

equipment, stabilizers and other passenger related equipment. 

LEARNING ACTIVITY -1 
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Figure 1.1. A ship 

1.1. Machinery 
 

1.1.1. Arrangement 
 

Three principal types of machinery installation are to be found at sea today. Their 

individual merits change with technological advances and improvements and economic 

factors such as the change in oil prices. It is intended therefore only to describe the layouts 

from an engineering point of view. The three layouts involve the use of direct-coupled slow-

speed diesel engines, medium-speed diesels with a gearbox, and the steam turbine with a 

gearbox drive to the propeller. A propeller, in order to operate efficiently, must rotate at a 

relatively low speed. Thus, regardless of the rotational speed of the prime mover, the 

propeller shaft must rotate at about 80 to 100 rev/min.  The slow-speed diesel engine rotates 

at this low speed and the crankshaft is thus directly coupled to the propeller shafting. The 

medium-speed diesel engine operates in the range 250 - 750 rev/min and cannot therefore be 

directly coupled to the propeller shaft. A gearbox is used to provide a low-speed drive for the 

propeller shaft. The steam turbine rotates at a very high speed, in the order of 6000 rev/min. 

Again, a gearbox must be used to provide a low-speed drive for the propeller shaft. 
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Figure 1.2. Propeller shaft 

1.1.2. Slow-speed diesel 

 
A cutaway drawing of a complete ship is shown in Figure I.4. Here, in addition to the 

machinery space, can be seen the structure of the hull, the cargo tank areas together with the 

cargo piping and the deck machinery.  The compact, complicated nature of the machinery 

installation can clearly be seen, with the two major items being the main engine and the 

cargo heating boiler. 

 

 

Figure 1.3 Section look 
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The more usual plan and elevation drawings of a typical slow-speed diesel installation 

are shown in Figure 1.3. A six-cylinder direct-drive diesel engine is shown in this machinery 

arrangement. The only auxiliaries visible are a diesel generator on the upper flat and an air 

compressor, below. Other auxiliaries within the machinery space would include additional 

generators, an oily-water separator, an evaporator, numerous pumps and heat exchangers. An 

auxiliary boiler and an exhaust gas heat exchanger would be located in the uptake region 

leading to the funnel. Various workshops and stores and the machinery control room will 

also be found on the upper flats. 

 

Figure 1.4 Cutaway of a ship 
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1.1.3. Geared medium-speed diesel 
 

Four medium-speed (500rev/min) diesels are used in the machinery layout. The gear 

units provide a twin-screw drive at 170rev/min to controllable pitch propellers. The gear 

units also power take-offs for shaft-driven generators which provide all power requirements 

while at sea. 

 

The various pumps and other auxiliaries are arranged at floor plate level in this 

minimum-height machinery space. The exhaust gas boilers and uptakes are located port and 

starboard against the side shell plating. 

 

A separate generator room houses three diesel generator units, a waste combustion 

plant and other auxiliaries. The machinery control room is at the forward end of this room. 

 

Figure 1.5 A shipôs diesel motor 
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1.1.4. Steam turbine 
 

Twin cross-compounded steam turbines are used in the machinery layout of the 

container ship. Only part plans and sections are given since there is a considerable degree of 

symmetry in the layout. Each turbine set drives, through a double reduction gearbox with 

separate thrust block, its own fixed-pitch propeller. The condensers are located beneath each 

low-pressure turbine and are arranged for scoop circulation at full  power operation and axial 

pump circulation when maneuvering. 

 

 

Figure 1.6 Steam turbine 
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1.1.5. Operation and maintenance 
 

The responsibilities of the marine engineer are rarely confined to the machinery space.  

Different companies have different practices, but usually all shipboard machinery, with the 

exception of radio equipment, is maintained by the marine engineer. Electrical engineers 

may be carried on very large ships, but if  not, the electrical equipment is also maintained by 

the engineer. A broad-based theoretical and practical training is therefore necessary for a 

marine engineer.  He must be a mechanical, electrical, air conditioning, ventilation and 

refrigeration engineer, as the need arises. Unlike his shore-based opposite number in these 

occupations, he must also deal with the specialized requirements of a floating platform in a 

most corrosive environment. Furthermore he must be self sufficient and capable of getting 

the job done with the facilities at his disposal. 

 

Figure 1.7 Ships 
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APPLICATION ACTIVITY  
ü Use technical English about  Ship Engineering technology. 

 

Steps Of Process Suggestions 

ü Translate the text about cargo ships 

below.  

ü Research similar texts about cargo ships. 

ü Use technical English dictionary. 

 

A cargo ship or freighter is any sort of ship or vessel that carries cargo, goods, and 

materials from one port to another. Thousands of cargo carriers ply the world's seas and 

oceans each year; they handle the bulk of international trade. Cargo ships are usually 

specially designed for the task, often being equipped with cranes and other mechanisms to 

load and unload, and come in all sizes. Today, they are almost always built of welded steel, 

and with some exceptions generally have a life expectancy of 25 to 30 years before being 

scrapped 

 

 

CHECKLIST  
 

If you have behaviors listed below, evaluate yourself putting (X) in ñYesò box for 

your earned skills within the scope of this activity otherwise put (X) in ñNoò box.  

 

Evaluation Criteria  Yes No 

1. Do you know whatôs a ship and its parts    

2. Do you know shipsô machinery   

3. Can you pronounce names of the termsô correctly?   

 

 

 

EVALUATION  
 

Please review your ñNo" answers in the form at the end of the evaluation. If you do 

not find yourself enough, repeat learning activity. If you give all your answers "Yes" to all 

questions, pass to the "Measuring and Evaluation". 

APPLICATION ACTIVITY  
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MEASURING AND EVALUATION  
Complete these sentences. 

 

1. Ships are 

______________________________________________________________ 

2. A ship is the product of 

______________________________________________________________ 

3. A ship might reasonably be divided into three distinct areas: 

______________________________________________________________ 

4. A propeller, 

______________________________________________________________ 

5. Twin cross-compounded  steam turbines are 

______________________________________________________________ 

 

 

EVALUATION  
 

Please compare the answers with the answer key. If you have wrong answers, you 

need to review the Learning Activity. If you give right answers to all questions, pass to the 

next learning activity 

 

MEASURING AND EVALUATION  
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LEARNING ACTIVITY -2 
 

 

 
You will  learn types of engines. 

 

 

 
ü Visit a harbor and observe a shipôs engine. 

2. DIESEL ENGINES 
 

The diesel engine is a type of internal combustion engine which ignites the fuel by 

injecting it into hot, high-pressure air in a combustion chamber. In common with all internal 

combustion engines the diesel engine operates with a fixed sequence of events, which may 

be achieved either in four strokes or two, a stroke being the travel of the piston between its 

extreme points. Each stroke is accomplished in half a revolution of the crankshaft. 

 

2.1. The Four Stroke 
 

The four-stroke cycle is completed in four strokes of the piston, or two revolutions of 

the crankshaft. In order to operate this cycle the engine requires a mechanism to open and 

close the inlet and exhaust valves. Consider the piston at the top of its stroke, a position 

known as top 

 

Figure 2.1 Four stroke cycle 

The two-stroke cycle is completed in two strokes of the piston or one revolution of the 

crankshaft. In order to operate this cycle where each event is accomplished in a very short 

time, the engine requires a number of special arrangements. First, the fresh air must be 

forced in under pressure. The incoming air is used to clean out or scavenge the exhaust. 

 

LEARNING ACTIVITY -2 
 

SEARCH 

A 
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Figure 2.2 Two stroke cycle 

2.2. The Four Stroke Engine 
 

The engine is made up of a piston which moves up and down in a cylinder which is 

covered at the top by a cylinder head. The fuel injector, through which fuel enters the 

cylinder, is located in the cylinder head. The inlet and exhaust valves are also housed in the 

cylinder head and held shut by springs. The piston is joined to the connecting rod by a 

gudgeon pin. The bottom end or big end of the connecting rod is joined to the crankpin 

which forms part of the crankshaft. With this assembly the linear up-and-down movement of 

the piston is converted into rotary movement of the crankshaft.  The crankshaft is arranged to 

drive through gears the camshaft, which either directly or through pushrods operates rocker 

arms which open the inlet and exhaust valves. The camshaft is 'timed' to open the valves at 

the correct point in the cycle. The crankshaft is surrounded by the crankcase and the engine 

framework which supports the cylinders and houses the crankshaft bearings. The cylinder 

and cylinder head are arranged with water-cooling passages around them.  
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Figure 2.4 Cutaway of a motor 
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2.3. The Two-Stroke Engine 
 

The piston is solidly connected to a piston rod which is attached to a crosshead 

bearing at the other end. The top end of the connecting rod is also joined to the crosshead 

bearing. Ports are arranged in the cylinder liner for air inlet and a valve in the cylinder head 

enables the release of exhaust gases. The incoming air is pressurized by a turbo-blower 

which is driven by the outgoing exhaust gases. The crankshaft is supported within the engine 

bedplate by the main bearings. A-frames are mounted on the bedplate and house guides in 

whom the crosshead travels up and down. The entablature is mounted above the frames and 

is made up of the cylinders, cylinder heads and the scavenge trunking. 

 

 

Figure 2.5 Parts of a motor 
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2.4. Comparison of two-stroke and four-stroke cycles 
 

The main difference between the two cycles is the power developed. The two-stroke 

cycle  engine,  with  one  working or  power  stroke every revolution, will, theoretically, 

develop twice the power of a four-stroke engine of the same swept volume. Inefficient 

scavenging however and other losses, reduce the power advantage to about 1.8. For a 

particular engine power the two-stroke engine will  be considerably lighter - an important 

consideration for ships. Nor does the two-stroke engine require the complicated valve 

operating mechanism of the four-stroke. The four-stroke engine however can operate 

efficiently at high speeds which offset its power disadvantage; it also consumes less 

lubricating oil. 

 

2.5. The gas exchange process 
 

A basic part of the cycle of an internal combustion engine is the supply of fresh air 

and removal of exhaust gases. This is the gas exchange process. Scavenging is the removal 

of exhaust gases by blowing in fresh air. Charging is the filling of the engine cylinder with a 

supply or charge of fresh air ready for compression. With supercharging a large mass of air 

is supplied to the cylinder by blowing it in under pressure. Older engines were ónaturally 

aspiratedô- taking fresh air only at atmospheric pressure. Modern engines make use of 

exhaust gas driven turbo- chargers to supply pressurized fresh air for scavenging and 

supercharging. Both four-stroke and two-stroke cycle engines may be pressure charged. 

 

On two-stroke diesels an electrically driven auxiliary blower is usually Provided 

because the exhaust gas driven turbo blower cannot provide enough air at low engine speeds, 

and the pressurized air is usually cooled to increase the charge air density.  

 

A turbo blower or turbocharger is an air compressor driven by exhaust gas. The single 

shaft has an exhaust gas turbine on one end and the air compressor on the other. Suitable 

casing design and shaft seals ensure that the two gases do not mix. Air is drawn from the 

machinery space through a filter and then compressed before passing to the scavenge space. 

The exhaust gas may enter the turbine directly from the engine or from a constant-pressure 

chamber. Each of the shaft bearings has its own independent lubrication system, and the 

exhaust gas end of the casing is usually water-cooled. 

 

2.6. Scavenging 
 

Efficient scavenging is essential to ensure a sufficient supply of fresh air for 

combustion. In the four-stroke cycle engine there is an adequate overlap between the air inlet 

valve opening and the exhaust valve closing. With two-stroke cycle engines this overlap is 

limited and some slight mixing of exhaust gases and incoming air does occur. 

 

A number of different scavenging methods are in use in slow-speed two-stroke 

engines. In each the fresh air enters as the inlet port is opened by the downward movement 

of the piston and continues until the port is closed by the upward moving piston. The flow 

path of the scavenge air is decided by the engine port shape and design and the exhaust 



 

17 

 

arrangements. Three basic systems are in use: the cross flow, the loop and the unit flow. All 

modern slow-speed diesel engines now use the unit flow scavenging system with a cylinder-

head exhaust valve. 

 

2.7. Scavenge fires 
 

Cylinder oil can collect in the scavenge space of an engine. Unburned fuel and carbon 

may also be blown into the scavenge space as a result of defective piston rings, faulty timing, 

a defective injector, etc. A build-up of this flammable mixture presents a danger as a blow 

past of hot gases from the cylinder may ignite the mixture, and cause a scavenge fire. A loss 

of engine power will result, with high exhaust temperatures at the affected cylinders. The 

affected turbo-chargers may surge and sparks will be seen at the scavenge drains. Once a fire 

is detected the engine should be slowed down, fuel shut off from the affected cylinders and 

cylinder lubrication increased. All the scavenge drains should be closed. A small fire will 

quickly burn out, but where the fire persists the engine must be stopped. A fire extinguishing 

medium should then be injected through the fittings provided in the scavenge trunking. On 

no account should the trunking be opened up. To avoid scavenge fires occurring the engine 

timing and equipment maintenance should be correctly carried out. The scavenge trunking 

should be regularly inspected and cleaned if necessary. Where carbon or oil build up is found 

in the scavenge, its source should be detected and the fault remedied. Scavenge drains should 

be regularly blown and any oil discharges investigated at the first opportunity. 

 

Figure 2.6 Scavenge 
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Figure 2.7 Oil scavenge pump body 
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APPLICATION ACTIVITY  
ü Use technical English about  Ship Engineering technology. 

 

Steps Of Process Suggestions 

ü Translate the text about cargo ships 

below.  

ü Research similar texts about four-stroke 

engines. 

ü Use technical English dictionary. 

 

A four-stroke engine, also known as four-cycle, is an internal combustion engine in 

which the piston completes four separate strokes - intake, compression, power, and exhaust - 

during two separate revolutions of the engine's crankshaft, and one single thermodynamic 

cycle. 

 

There are two common types of engines, which are closely related to each other but 

have major differences in their design and behavior. The earliest of these to be developed is 

the Otto cycle engine which was developed in 1876 by Nikolas August Otto in Cologne, 

Germany,[1] after the operation principle described by Alphonse Beau de Rochaôs in 1861. 

This engine is most often referred to as a petrol engine or gasoline engine, after the fuel that 

powers it.[2] The second type of four-cycle engine is the Diesel engine developed in 1893 by 

Rudolph Diesel, also of Germany. Diesel created his engine to maximize efficiency which 

was lacking in the Otto engine. There are several major differences between the Otto cycle 

engine and the four-cycle diesel engine. The diesel engine is made in both a two-cycle and a 

four-cycle version. Ironically Otto's company Deutz AG produces primarily diesel engines in 

the modern era 

 

CHECKLIST  

 

If you have behaviors listed below, evaluate yourself putting (X)  in ñYesò box for 

your earned  skills within the scope of this activity otherwise put (X) in ñNoò box.  

 

Evaluation Criteria  Yes No 

1. Do you learn diesel engines?   
2. Do you know two and four stroke?   

3. Do you know the difference between two and four 

strokes? 
  

4. Can you describe scavenging?   
 

 

EVALUATION  
 

Please review your ñNo" answers in the form at the end of the evaluation. If you do 

not find yourself enough, repeat learning activity. If you give all your answers "Yes" to all 

questions, pass to the "Measuring and Evaluation". 

 

APPLICATION ACTIVITY  
 



 

20 

 

MEASURING AND EVALUATION  
Complete these sentences. 

 

1. The diesel engine is  

____________________________________________________ 

2. The four-stroke cycle is  

____________________________________________________ 

3. The two-stroke cycle is  

____________________________________________________ 

4. The engine is made up  

____________________________________________________ 

5. The piston is solidly connected  

____________________________________________________ 

6. The main difference between the two cycles is  

____________________________________________________ 

7. A basic part of the cycle of an internal combustion engine is  

____________________________________________________ 

 

8. Efficient scavenging is  

____________________________________________________ 

9. A number of different scavenging methods are  

____________________________________________________ 

10. Unburned fuel and carbon may also be  

____________________________________________________ 

 

 

EVALUATION  
 

Please review yourò No" answers in the form at the end of the evaluation. If you do 

not find yourself enough, repeat learning activity. If you give all your answers "Yes" to all 

questions, pass to the "Measuring and Evaluation". 

MEASURING AND EVALUATION  
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LEARNING ACTIVITY -3 

 

 

 

You will learn names of documents that used at ships. 

 

 

 

ü Visit a harbor and try to find out what kind of documents does a ship require. 

 

3. FUEL-OIL SYSTEM  
 

3.1. Fuel Oil System 
 

The fuel oil system for a diesel engine can be considered in two parts - the fuel supply 

and the fuel injection systems. Fuel supply deals with the provision of fuel oil suitable for 

use by the injection system. 

 

3.2. Fuel Oil Supply for A Two-Stroke Diesel 
 

A slow-speed two-stroke diesel is usually arranged to operate continuously on heavy 

fuel and have available a diesel oil supply for maneuvering conditions. 

 

After passing through centrifuges the cleaned, heated oil is pumped to a daily service 

tank. From the daily service tank the oil flows through a three-way valve to a mixing tank. 

 

A flow meter is fitted into the system to indicate fuel consumption. Booster pumps are 

used to pump the oil through heaters and a viscosity regulator to the engine-driven fuel 

pumps. The fuel pumps will  discharge high-pressure fuel to their respective injectors. The 

viscosity regulator controls the fuel oil temperature in order to provide the correct viscosity 

for combustion. A pressure regulating valve ensures a constant-pressure supply to the 

engine-driven pumps, and a pre-warming bypass is used to heat up the fuel before starting 

the engine. A diesel oil daily service tank may be installed and is connected to the system via 

a three-way valve. The engine can be started up and maneuvered on diesel oil or even a 

blend of diesel and heavy fuel oil. The mixing tank is used to collect recirculated oil and also 

acts as a buffer or reserve tank as it will supply fuel when the daily service tank is empty. 

The system includes various safety devices such as low-level alarms and remotely operated 

tank outlet valves which can be closed in the event of a fire. 

 

3.3. Fuel Injection 
 

The function of the fuel injection system is to provide the right amount of  fuel  at  the  

right  moment  and  in  a suitable  condition  for  the combustion process. There must 

therefore be some form of measured fuel supply, a means of timing the delivery and the 

LEARNING ACTIVITY -3 
 

SEARCH 

A 

AIM  
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atomization of the fuel. The injection of the fuel is achieved by the location of cams on a 

camshaft. This camshaft rotates at engine speed for a two-stroke engine and at half engine 

speed for a four-stroke. There are two basic systems in use, each of which employs a 

combination of mechanical and hydraulic operations. The most common system is the jerk 

pump; the other is the common rail. 

 

3.4. Jerk Pump System 
 

In the jerk pump system of fuel injection, a separate injector pump exists for each 

cylinder. The injector pump is usually operated once every cycle by a cam on the camshaft. 

The barrel and plunger of the injector pump are dimensioned to suit the engine fuel 

requirements. Ports in the barrel and slots in the plunger or adjustable spill valves serve to 

regulate the fuel delivery (a more detailed explanation follows). Each injector pump supplies 

the injector or injectors for one cylinder. The needle valve in the injector will lift  at a pre-set 

pressure which ensures that the fuel will atomize once it enters the cylinder. There are two 

particular types of fuel  pump in use, the valve-controlled discharge  type  and  the helix or 

helical edge pump. Valve-controlled pumps are used on slow-speed two-stroke engines and 

the helix type for all medium and high-speed four-stroke engines. 

 

3.4.1. Helix-Type Injector Pump 
 

The injector pump is operated by a cam which drives the plunger up and down. The 

timing of the injection can be altered by raising or lowering the pump plunger in relation to 

the cam. The pump has a constant stroke and the amount of fuel delivered is regulated by 

rotating the pump plunger which has a specially arranged helical groove cut into it. 

 

3.4.2. Valve-Controlled  Pump 

 
In the variable injection timing (VIT) pump used in MAN B&W engines the governor 

output shaft is the controlling parameter. Two linkages are actuated by the regulating shaft of 

the governor. The upper control linkage changes the injection timing by raising or lowering 

the plunger in relation to the cam. The lower linkage rotates the pump plunger and thus the 

helix in order to vary the pump output. 
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Figure 3.1 Injector pump with detail view showing ports and plunger 






























