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Early Marine Propulsion by Steam

The Tugboat Charlotte Dundas. Built on the Clyde by William 

Symington, for Lord Dundas in 1801 



On 23rd April 1838, the SS Great 

Western designed by railway engineer 

Isambard Kingdom Brunel arrived in 

New York. She left Avonmouth on 

April 8 overtaking the record set by 

SS Sirius only one day earlier.  

Recording an average speed of 8.66 

knots, SS Great Western initiated the 

tradition of the Blue Riband.

Bristol Temple Meads was 

opened on 31 August 1840 as 

the western  terminus of the 

Great Western Railway from 

London Paddington 116 miles 

(187.3 km) from Paddington.



Evolution of Marine Steam Propulsion

• 1837 Isambard Kingdom Brunel designed SS Great Western 

launched ocean going paddle steamer, powered by two 2 cylinder 

Maudslay 8.66 knot, 750 hp side lever engine.

• 1843 Isambard Kingdom Brunel designed SS Great Britain launched. 

First screw-propelled, ocean-going, iron-hulled steam ship powered by   

V4 cylinders, 53 RPM prop (18RPM crank), 12-knot 1,000hp engine. 

• 1858 Isambard Kingdom Brunel designed SS Great Eastern 

launched. Powered by four steam engines for the paddles and an 

additional engine for the propeller, 14-knot 8,000hp engine.

• 1884 Charles Parsons develops the steam turbine and launches 

Turbinia in 1894.                    (34.5 knots @ 2100hp).

• 1906 HMS Dreadnought launched as worlds first capital ship

with steam turbines,(21  knots @ 23000hp) following Cobra and Viper . 



Basics of Beam and Side Lever Motion

https://www.youtube.com/watch?v=PHsgCuEv-EE

The Thomas Newcomen 

Beam engine works by 

atmospheric Pressure rather 

than steam force

Note the direction of

the  “Power Stroke” 

Note also the condensing 

water is gravity fed to 

cylinder



Marine paddle “Side lever Engine” used from 1820’s 
(similar to that used in SS Great Western).

Engineer Henry 

Maudslay in 1827.



Painting of the of the SS Great Western. The first  Purpose built 

passenger ship for the Atlantic crossing first completed in 1838.



SS Great Western Specifications
Type: Passenger Steamship  (laid down 1836 launched 1837) 

Displacement: 2300 tons load draught

Length: 71.6 m (234.9 ft)

Beam: 17.59 m (57.71 ft  across wheels)

Owners: Great Western Steamship Company  (sister company to the GWR)

Built: Builder William Patterson (Bristol)  Designer I.K. Brunel

Power and 

Propulsion:

2 x  Maudslay side lever Steam Engines, producing a combined  750 hp (560 kW).

Two paddle wheels (shaft @15 RPM)

Four masts for added propulsion, stability and to ensure the paddles remained even in the water 

and moving the ship forward in a straight line. 

Speed: 8.5 knots (15.7 km/h; 9.78 mph).    15 days to cross the Atlantic ocean (E-W) in 1838 @ 8.66 knots

Range: Departed Bristol 8th April 1838, arrived New York on 23nd April 1838  (with 200 tons of coal spare!) 

Crew 60 officers and ships crew

Complement: 128 passengers in first class (and 20 servants)



Cross Head or “A Frame” configuration .



Walking Beam Configuration.



Oscillating Paddlewheel HMS Eagle 1843

https://www.youtube.com/watch?v=dxUBm6FjojU



Painting of the launch of SS Great Britain in 1843. First iron steamer 

to cross  the Atlantic which she did in 1845, in the time of 14 days.



Arrangement of SS Great Britain decks and machinery



SS Great Britain Engine Basics



SS Great Britain Engine Basics



Single Screw / Propeller for Great Britain



SS Great Britain Specifications
Type: Passenger Steamship  (laid down 1839 launched 1843) 

Displacement: 3674 tons load draught

Length: 98 m (322 ft)

Beam: 15.39 m (50 ft 6 in overall)

Draught: 4.88 m (16 ft)

Decks: 4 Decks beneath main deck forward and aft of engine room.

Power and 

Propulsion:

2 × twin 88-inch (223.52 cm) V4 cylinder bore 6 ft (1.83 m) stroke 500 hp (370 kW), 18 RPM inclined 

direct-acting steam engine.

Single Screw Propeller (shaft @53 RPM)

Sail Plan Five schooner-rigged and one square rigged mast (after 1853 three square rigged masts)

Speed: 11 knots (20 km/h; 13 mph)  14 days to cross the Atlantic ocean in 1845  (East-West)

Range: 10,000 nautical miles (19,000 km; 12,000 mi)

Crew 130 officers and ships crew

Complement: 360 passengers, later increased to 730
1,200 long tons (1,300 short tons; 1,200 t) of cargo



• Screw propulsion machinery was lighter in weight, thus improving

fuel economy;

Advantages of Screw Propulsion post 1840

• Screw propulsion machinery could be kept lower in the hull, 

lowering the ship's centre of gravity and making it more stable in 

heavy seas;

• By taking up less room, propeller engines would allow more cargo

to be carried;

• Elimination of bulky paddle-boxes would lessen resistance through 

the water, and also allow the ship to manoeuvre more easily;

• While the depth of a paddlewheel is constantly changing, 

depending on the ship's cargo and the movement of waves, a 

propeller stays fully submerged for full efficiency at all times;

• High speed screw propulsion introduced the “cavitation problem”.





Triple Expansion Marine Steam Engine 

https://www.youtube.com/watch?v=x5cvRE4l0c0



Turbinia (the Ocean greyhound) in 1897



Type: Parsons Marine Steam Turbine company   Experimental Vessel (launched 1894) 

Displacement: 44,5 tons

Length: 31.93 m (104 ft)

Beam: 2.7 m (9 ft )

Draught: 0.9 m (3 ft)

Decks: Single main deck.

Power and 

Propulsion:

Three-stage axial-flow direct-acting Parsons steam turbine driving two 12 ft 6 in (3.81 m) outer 

shafts, each with three 18-inch-diameter (460 mm), 24-inch-pitch (610 mm) propellers, and one 

inner shaft with three propellers.

2,100 hp (1,600 kW) three-drum water-tube coal-fired boiler with double-ended 1,100-square-foot 

(100 m2) heating surface.

200 psi (1.4 MPa), 170 psi (1.2 MPa) at the turbine

Gearing The turbines were directly driven, as geared turbines were not introduced until 1910. Even after 

the introduction of geared turbines, efficiency of even the largest axial steam turbines was still 

below 12 percent. Turbinia was even less efficient, with its direct drive turbine moving with a top 

speed of just 30 metres per second. Despite this, it was a dramatic improvement over 

predecessors

Speed: 34.5 kn (63.9 km/h; 39.7 mph)

Turbinia Specifications



Typical Marine Steam Turbine



Internal Combustion

From early in the 20th

century, the introduction of 

diesel and petrol engines, 

became more Common. 

Internal combustion was 

more efficient and effective

for smaller boats with larger 

Ranges. Liquid fuel was 

easier to store, and boilers 

were not required. Initially 

direct drive, the generator 

set later became the 

preferred power option.



Typical Marine Generator Set



Mechanical Power and Transmission options 



Mechanical Power and Transmission options 



Gas Turbines at Sea

• Gas Turbine technology offers high power output with low weight 

and can provide either direct mechanical or electrical output..

• When providing that output to a generator, it allows high electrical 

power on demand. This can be utilised for additional propulsion and 

many other applications. The turbine and generator can be located at 

many orientations within the ship.

• Rolls Royce aero Tyne, Olympus and Spey GT engines adapted for 

Marine applications. Later, WR21 (RB211) developed for UK Type 45, 

Warships and Marine Trent (Trent 800) developed for USS Freedom 

(and later QE Class carriers). 



Aero Gas Turbine Engine Basics



Type: Three-shaft high bypass ratio (6.2–5.7) turbofan engine

Length: 4.37 m (172 in)

Diameter: 2.79 m (110 in)

Compressor: Eight-stage IP compressor, six-stage HP 

compressor

Combustor: Single annular combustor with 24 fuel injectors

Turbine: Single-stage HP turbine, single-stage IP turbine, five-

stage LP turbine

Maximum thrust: 93,400 lbf (415 kN)

Weight (dry) GT 6,500 Kg

Trent 800 Turbofan Features



MT30 Turbo shaft Features

• Shaft speed 3600 RPM. 36MW flat rated to 38°C and 

40MW at 15°C (ISO).

• Excellent performance retention with no power loss 

between overhauls.

• Member of the Trent engine family for high reliability.

• Self-contained, single lift package.

• Over 40% thermal efficiency.

• Modular design for simplified engine maintenance.

• Low emission levels.

• Design Type Approval from Lloyds, ABS, and DNV.



Rolls Royce Trent 800

Rolls Royce MT30



QE Class Carriers – MT30 Generator Set

16000mm

3900mm



QE Class Carriers – GT Locations on Ship

 2 off Gas Turbine Alternator 

packages per ship

 Located in sponsons fore and aft



Propeller for HMS Queen Elizabeth

Each (ABP) propeller provides 50,000 hp7m 

in diameter and weigh 33 tonnes



Type: AIRCRAFT CARRIER

Displacement: 65,000 tonnes 

Length: 280 m (920 ft)

Beam: 39 m (128 ft) (waterline)

70 m (230 ft) overall

Draught: 11 m (36 ft)

Decks: 16,000 m2 (170,000 sq ft) 9 Decks beneath Flightdeck with Hangar covering the centre piece of two 

Decks (without Islands)

Power and 

Propulsion:

Integrated Full Electric Propulsion driving two 7M screws.

2x  ROLLS ROYCE MARINE TRENT MT30  36 MW (48,000 hp) GAS TURBINE

4x  Wartsila diesel (2x 9 MW (12,000 hp) & 2x 11 MW (15,000 hp))

4x Converteam 20MW Advanced Induction Motors

Speed: In excess of 25 knots (46 km/h; 29 mph)

Range: 10,000 nautical miles (19,000 km; 12,000 mi)

Troops: 250

Complement: 679 ships crew, not including air element  berths for up to 1,600

(64,000 long tons; 72,000 short tons) of stores

QE Class Specifications



Thank You 

Questions

Email - Denis.sexton@yahoo.com.au

Web www.dgs-qualityassurance.com
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