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1) Draw and label a simple Foster-Wheeler D-type boiler. Include the following (write a sentence describing each's function):

1. Screen tubes 

2. Air heater tubes 

3. Economisers 

4. Generating tubes 

5. Superheater tubes 

6. Oil burners 

7. Side water wall 

8. Rear water wall header 

9. Side wall header 

10. Steam and water drum 

2) Draw and label a typical scotch marine fire tube boiler. Make sure to include all stays.

I'll do this during the christmas break.

3) List 4 differences and similarities betweeen water tube and fire tube boilers.

The first obvious difference is that water tubes have water in the tubes, and fire tubes are filled with smoke. Fire tube boilers are much, much heavier. An easy way to remember this one is just remember the diagram, since you have to draw a water level on it. Therefore, fire tube boilers are filled with water, which is obviously very heavy. A water tube boiler, in comparison, is much lighter (since the boiler isn't filled with water, only the tubes are), which is good for efficiency. A water tube boiler is much stronger because of the amount of curved surfaces it has, compared to a fire tube boiler which has many flat surfaces. Therefore, a water tube boiler can hold much more pressure. 

4) List 5 boiler mountings on a water tube boiler.
· Main steam stop valve 

· Auxilliary steam stop valve 

· Main feed check valve 

· Auxilliary feed check valve 

· Water gauge 


5) What makes a boiler mounting a boiler mounting?

A boiler mounting is a device that requires the boiler to be shutdown in order to do any maintenance on it.

6) What do you use to visibly check the water level in a water tube boiler? When is the reading most accurate?

A gauge glass is used to visibly check the water level. The reading off a gauge glass is most accurate immediately following a blowdown.

7) What is the point of a boiler? What do we use them for?

A large boiler provides saturated and superheated steam to turbines or steam diesel engines for main propulsion. Donkey boilers provide steam to auxiliaries, such as winches, pumps, and can be used to heat accommodations.

8) How many safety valves do you need per boiler? What type of valves are they?

Two safety valves per boiler are required by law. The Cockburn high-lift safety valve is a good example.

9) What is installed between the safety valves and the atmosphere? Draw a diagram & briefly explain the process.

Nothing is installed in-between the safety valve in the atmosphere. Doing so would defeat the entire purpose of a safety valve.

10) How many KJ of energy is required to raise 1 kg of water one degree Celsius? Assume atmospheric pressure.

4.2 KJ of energy is required to raise 1 kg of water one degree celcius, at 101.3 kpa.

11) List the 3 main types of boilers, based on usage/applications, from largest to smallest. Briefly describe the purpose of each. Why does it make sense to have more than one size?

Main Propulsion boilers: Provides superheated steam to turbines or steam diesel engines.

Exhaust & Composite boilers: Provides steam to auxilliares, such as winches and pumps. These boilers have 2 seperate sources of heat: burning fuel in its own burners, and exhaust gasses from the main engines. It uses its own burners when the exhaust is not hot enough to be of any use, which is the case when your engines are running slow. These boilers can also be called a double pass boiler.

Donkey boilers: Donkey boilers do the exact same things as an exhaust and composite boiler, except that it only has one source of heat. Donkey boilers in the past had OG rings at the bottom of the boiler, which are now obselete. They were used to connect the top of the furnace to the bottom of the furnace, and it was the most common point of failure.

12) Is it possible to have each of the above boilers as a fire tube AND a water tube boiler? List 3 different types of fuel that can be used in a boiler.

Yes, any of the above boilers can be either fire tube or water tube. Three types of fuel that can be burned in a boiler furnace/burner are oil, coal, and natural gas.

13) What is refractory and what is it used for?

Refractory is brickwork, and it's used to protect against direct radiant heat from the burners.

14) What is a membrane wall?

A membrane wall is made up of thin water filled tubes, welded together with thin metal strips inbetween. Membrane walls are used in water tube boilers. They are gas tight, therefore no gases can enter the boiler room. Membrane walls can be fitted to the boiler casing, which also protects it from direct radiant heat.

15) Why do you open the top manhole first before entering a boiler?

You open the top manhole first in order to prevent natural circulation of air through the boiler.

16) What is "water hammer" and how can it be prevented?

Water hammer is fast moving water droplets colliding with steam pipes and fittings. It can be prevented by properly draining, and warming up of the boiler in order to prevent the formation of condensation.

17) Describe the blowdown process
1. Close steam and water cocks and open drain 

2. Open and close water cock to check the connection 

3. Open and close steam cock to check the connection 

4. Close the drain 

5. Open water cock 

6. Open steam cock 

18) What is a Salinometer? What are a couple of the things it tests for?

A salinometer is a boiler mounting that takes a sample of the boiler water that can be used for testing. The acidity level of the water is one thing that can be tested.

19) What is the calorific value of oil?

The calorific value of oil is about 42-45 MJ/Kg

20) What are some of the causes of poor combustion? What is one good way to tell, visually, of poor combustion?

Just remember the fire triangle. Not enough heat, fuel or oxygen will cause poor combustion. A good way to visually tell of poor combustion is the colour of the exhaust. If the exhaust is very dark, you know that there isn't enough air to burn all the fuel.

21) What is forced draught and why is it used?

Forced draught is basically a big fan to supplement and control air flow into the furnace. The fan can be driven by an electrical motor or steam driven.

22) What are some of the causes of poor combustion when using oil burners?

Dirty burners, any traces of water in the oil, and incorrect oil or air pressure, all will cause poor combustion when using oil burners. 

23) What are "hand holes", and why are they used?

Hand holes are small access points that have replaceable gaskets. They allow you to check to tube damage in a fire tube boiler. In a water tube boiler, they allow you to clean the tubes and check for shale buildup. Shale is mineral deposit left by the water, similar to the film you get on your kitchen sink or bathtub.

24) Describe the need for support in a fire tube boiler.

Fire tube boilers have an abundance of flat surfaces, which are vulnerable to the crushing pressures inside the boiler. Side and back stays, threaded smoke tubes, and longitudinal steam stop stays are used to cancel some of the high pressure. 

25) What are causes of corrosion in a boiler? 

If the boiler feed water isn't de-aerated properly, air inside the boiler will cause corrosion. Any traces of sea water will also cause corrosion. Low alkalinity water (acidic) will also cause corrosion.

26) What is the main purpose of a turbine?

The main purpose of a turbine is to turn heat energy into mechanical energy. The moving blades in a turbine absorb some of the steams velocity as the steam hits the blades.

27) Comparitively, what percent of the energy in the steam is absorbed by the turbine, and by the condensor?

1/3 of the energy is absorbed by the turbine(s), 2/3 is absorbed by the condensor. Or, 33% and 66%. 

28) What are the differences between reaction and impulse turbines?

A reaction turbine's casing is tapered to allow for the increasing volume of the steam. A reaction turbine does not contain any fixed nozzles. The fixed guide blades in a reaction turbine drop the pressure of the steam and increase it's velocity, but its main purpose is to redirect the steam. The moving blades in a reaction turbine drop the pressure and velocity of the steam.

An impulse turbine can use fixed nozzles, fixed guide blades and moving blades. The fixed blades have no effect on steam pressure or velocity - it redirects steam flow only. In a moving blade, steam velocity drops, but steam velocity stays the same.

29) What is the difference between a velocity-compounded impulse turbine and a reaction turbine?

In a velocity compounded impulse turbine, there is one fixed nozzle at the beginning, followed by sets of moving blades and fixed guide blades. The guide blades don't do anything to steam pressure or velocity, it just changes its direction. A reaction turbine has no fixed nozzle, it just has sets of fixed guide blades, which change steam pressure and velocity as well as change steam direction, and moving blades.

30) What is the ideal ratio of steam speed and blade speed?

The ideal ratio of steam speed to blade speed is 2:1

31) List the different types of blades and nozzles for both impulse and reaction turbines. Describe the effect each has on pressure and velocity.

Impulse turbines

Fixed nozzle: Reduce steam pressure, increase steam velocity

Fixed guide blade: Steam pressure and velocity stay the same. Steam flow direction is changed 

Moving blades: Steam pressure stays the same, steam velocity goes down

Reaction turbines

Fixed guide blade: Steam pressure goes down, steam velocity goes up

Moving blades: Steam pressure goes down, steam velocity goes down

32) What is the purpose of shrouding?

The purpse of shrouding is to strengthen the blade assembly.

33) How is astern running achieved? At what % of ahead power does astern running typically run at?

Astern running is achieved by having its own seperate turbine to that of the ahead running turbine. Normally, this seperate turbine runs about 70% of the ahead power. 

34) Why is reduction gearing used?


35) Why does a regenerative condensor used?

36) What is used in a regenerative condensor to achieve a high vacuum? Why is a high vacuum needed in a concensor?

37) What is a closed feed system and why is it used?

38) List 2 or more situations where an emergency self-closing stop value would activate.

39) What does ICE stand for?

40) What is an example of external combustion?

41) What arer 2 methods of igniting fuel in an ICE

42) What is the number of RPM for the most efficient propellor speed?

43) List the parts required for a spark ignition system. Briefly describe this process.

44) List 3 sources of energy to start combustion.

45) List the strokes in both a 4 stroke, and a 2 stroke engine. Describe what occurs during each stroke.

46) Why is a piston rod & crosshead used? What does the crosshead connect together?

47) Where and why is scavenging used?

48) What are 3 types of scavenging commonly used? Draw a diagram for each.

49) What are the 3 principal stationary parts that make up an ICE block?

50) What causes a scavenge fire?

51) How is "oil mist" caused, and what can be the result? What is used to detect this?

52) After a crankcase explosion, why is it necessary to let the engine completely cool down before removing the crankcase doors?

53) Why is cooling necessary in a diesel engine? What are the typical parts that must be cooled?

54) Why is "warming through" used? How is it done?

55) How is the speed of an engine controlled?

56) Name 3 different safety devices and alarms that are used in a diesel engine.

57) About 40% of the energy in the fuel is converted to work. But we may only get 32% of this energy. What is the reason for the 8% loss?

58) What are some ways of using the heat energy carried away by the exhaust?

59) Why can more heat be extracted from the exhaust gas of a 4 stroke engine than that of a 2 stroke engine?

60) Wwhat are the 2 main types of pumps?

61) What are pumps used to produce?

62) What is an external way to set the pressure given from a pump into a system?

63) What are 2 disadvantages to using a positive displacement pump?

64) Describe the way both types of pumps work. Include labelled diagrams.

65) What is the name for a centrifugal pump's casing?

66) Describe a double acting piston pump.

67) Describe a gear wheel pump.

68) Under what type of conditions would you use a centrifugal pump?

69) Under what type of conditions would you use a positive displacement pump?

70) What is the largest pump in a diesel engine ship? In a steam engine ship?

71) Bilge suction valves are of what type? Why?

72) What is "engine room bilge injection"? What is it connected to?

73) What is an "emergency bilge pump"?

74) What type of pump is used for auxilliary condensors?

75) What are evaporators used for onboard ship? What are the 2 types commonly used?

76) What is reverse osmosis and how is it used onboard ship?

77) What is a feed heater? 

78) 2 Types of feed water heaters are? Describe both of them.

79) What is a steam trap?

80) What is a feed water filter?

81) What is used to help prevent clogging of oil burners?

82) What is a centrifugal oil seperator? Give an example of where it would be used.

83) What is a typical emergency generator, and what would it be used for?

84) What is a windlass?

85) What are the main points of shipside fittings?

86) At what PPM of oil in water is allowed for discharge?

87) What are the advantages of a centralised hydraulic system?

88) How long should a biological treatment plant be operational for? What type of pumps are used to move sludge?

89) What are the 2 main types of ballast systems? Draw the diagrams and list the advantages and disadvantages of each.

90) What type of pump is used for cooling water?

91) How many types of steering gears are there? What are they? How are they distinguished from eachother?

92) How does each type of steering gear work?

93) What is a telemotor?

94) Where is mineral oil usued and why?

95) What type of pump produces flow for a hydraulic system? What are its attributes?

96) What is a hunting gear?

97) Describe how a the telemotor, hunting gear, heleshaw pump, and rudder work together.

98) What is a creep test?

99) What is the most recent type of steering gear?

100) What is an electro-hydraulic steering gear and how does it work?

101) Describe how force is produced to drive a turbine wheel.
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