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SECTION B: WATT'S ENGINES
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fig. b

Watt designed his first engine in 1765.
In 1787 he constructed the engine in
fig. (b). The boiler (A) supplied the
steam to the cylinder through a long
pipe. Two valves controlled the supply
of steam to the cylinder. The first valve
(B) opened and closed the inlet at the
top of the cylinder. The second valve (C)
controlled the steam supply to the
bottom of the cylinder. Steam pressure
now supplied the power for both the up
and the down strokes and so the engine
was more powerful.

This engine had an efficiency of about 40/
Newcomen’s engine and so it used only 259

Exercise §

Newcomen’s Engine |

t

HEAT

|

—1

A third valve (D) controlled the steam
outlet to the condenser (E). The steam
condensed very rapidly in the condenser
and so the engine had a higher speed. A
separate rod (F) connected the beam (G)
to the piston of an air pump (H). This
piston travelled up and down the air
pump with the movement of the beam.
The air pump emptied the water from
the condenser on the up stroke. The
same rod opened and closed the three
valves.

It was about four times as efficient as
o as much fuel.

Answer these questions.

. How did heat energy escape from the engine and

decrease its efficiency ?

Watt’s Engines 2. How did Watt improve the design of steam engines?
(Two answers.)

.b)

SARIUCE
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How did Watt control the steam supply to the
cylinder?

How did he make his engines more powerful?
How did the beam control the air pump? X
How did the beam open and close the three valves?




Look at this example,

'g‘yll\i;zt::m travelled through a pipe and entered the

Now make a sentence about each picture in the
same way.,

travel lower '
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Exercise /

Read the examples below.

Watt’s engine was more efficient becayse 1,

/ llrna(g

required less fuel.

A 2 “p » ) sce [170 N . b -
The furnace required less fuel and so Watp's engine yyq

more efficient.

Reconstruct these sentences. Use an/ g,

l.

Newcomen’s engine had poor efficiency becauge the
cylinder temperature varied. ,
The cylinder temperature varied because the Steam
condensed inside the cylinder.

Reconstruct these sentences. Use because.

3.

4.

Steam escaped through the top of the cylinder ang 50
the steam pressure was not high.

The cylinder temperature varied considerably and so
a large amount of steam was used for raising the
cylinder temperature.

Now construct one sentence from each pair of
sentences. Use because or and so.

Watt’s engines were more powerful.

Steam pressure supplied the power for both the up
and the down strokes.

The steam condensed rapidly in the condenser.
Watt’s engines had a higher speed.

The steam condensed outside the cylinder.

The cylinder temperature remained stable.

The cylinder remained hot. .
There was a steam jacket around the cylinder.

Watt’s engine was four times as efficient as

Newcomen’s engine.
The furnace used only 25%, as much fuel.




ise 8 How did steam engines change between 1700 and
[xercise 18002 How did they improve?

Look at the example.

e T

18005 SRR | N | e loss (small)

1700 ’Ea

— The heat loss was smaller.

The loss of heat was smaller.
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SECTION C: PARSONS' TURBINE

.~

G

Ky
™
a windmill a water wheel a simple water turbine
[ e e
R e
PARSONS’ STEAM TURBINE AND DYNAMO 1884 Note The rotor is shown
Science Museum, London exposed with the
. cylinder lid
1 removed
steam inlet bearing oAl
(exhaust outlet on (bottom half)
opposite side) bearing 5
S
/ rotor shaft —
5 =
(]
=l eU| 7 J;
et lind be T osm
cylinder cylinder aring om
(bottom half) (top half) (top half) dynemo

In Parsons’ turbine, the boiler supplied the steam at a
pressure of 550 kPa. The steam entered the engine casing
at high speed. It then expanded rapidly in opposite
directions along two cylinders. Parsons put seven rotors
in each cylinder. These rotors consisted of thick metal
rings around a central shaft. He cut slots at an angle of
45° in the rings. The slots sloped in opposite directions

in the two cylinders.

The steam forced its way along the cylinders from the
central steam inlet and travelled through the slots.

27
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[t pushed against the slot walls and turneq 4, the
{ p g nl"r,

in the same direction.

re became mechanical power i, this ¢

: »5SU :
Steam pre » mast of its e . Sitgy,

- The steam gave most of its energy to the ”’tbrglg"‘

\ '; " o 5 \ 1y

it still cam¢ through the exhaust outlet unde; presg, n
' [

- . he central shaft .
The fourteen rotors drove t tataby,
llgh(;()(;)rpm- The shaft went from the turbine thrOU[
two bearings directly into the dynamp. This high Sp

d no gearbox. Parsons did not yse , gCarEd

O

: r ha
generator : :
for decreasing the engine speed and so the dynam, -

at the same speed as the turbine (18 000 rpm),

The generator produc_ed a maximum voltage of 0oy
The power of the engine was 7.5 kW. However, jt had

a poor steam/energy ratio. It used 60 kg ‘of steam per
Lilowatt hour. This was because the engine speed yy b
high and because the exhaust steam escaped directly iy,
the atmosphere under pressure. Later turbines had stey,
condensers. In this way it was possible to convert a]] g
steam energy into engine power. They also had larger
rotors and larger dynamos. The shaft often connected
turbine to the dynamo through a gearbox. These
improvements decreased the dynamo speed considerably

With modern dynamos it is possible to have an efficiency
of more than 909,. Nowadays, large electrical generators
need only 2-5 kg of steam per kilowatt hour.

Exercise 9 Answer these questions from the text.

How many rotors did Parsons put in his turbine ;
What did these rotors consist of?
Did all of the rotor slots slope at the same angle’
Did all of the rotors slope in the same direction?
What was the engine speed of Parsons’ generator’
pr did the steam turn the rotors?
Did the steam give all of its energy to the rotors’
How did the turbine drive the dynamo?
What xfoltage did Parsons’ generator produce?
W}}y did the generator have a poor steam/energy
“ ratio? (Two answers)

- How did later designers improve the efficiency of
Steam generators ? (Two answers)

12. What ls the >
maximum effici ern
generators > efficiency of mod

—
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' A x>
' Parsons’ turbine . . . . at very high speeg

O } o

... . seven rotors in each cylinde

. a condenser in his turbine.

-------

L He . . .. slots in the outside of the rotors.

Heire syt the slots parallel to the shaft.

. i!i%i'i The steam . . . . its energy to the rotors.
SEs) A
HHWHT Ho i :
wever, it ... .....all its energy to

the rotors.
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The shaft . . . . from the turbine to the
dynamo through two bearings.

It........through a gearbox.

Later turbines . . . . much more efficient.

Piston steam engines . . ... ... more than
15-209, efficient.

16-20% efficient

Exercise 11 Complete these sentences and describe how
Parsons’ turbine worked.

g ' The boiler . . ..steam........ 550 kPa.
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The steam . .. .itsway ........ slots.

The steam . . . . all the rotors . . . . . . . . direction,
The rotors . . . . the shaft .. ... . .. rpm.
The shaft . . . . the dynamo . .. . .. i) speéd.
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Exercise 12 Look at the table below. Then look at the questions
and the answers beside it.

| [arons genertor 1854 What did the boiler do?
} MAIN PARTS It supplied the steam.

a. a boiler What did the rotors do?

b, the rotors They turned the shaft.
| capthelSill What did the shaft do?
| d. the dynamo It drove the dynamo.
i
| / .
F What did the dynamo do?
| It produced the electricity.
|
| Now complete these two tables. Then make

questions and answers from them in the same way.
/ .
Newcomen’s engine (1712) r

1PN : a.
|‘l i
. b.




LANGUAGE NOTE 3

Newcomen'’s engine
Watt's engine

BUT

Pa rsons’ generator

a generator
a turbine

a dynamo
a rotor

a ring

a bearing

a direction
an improvement

a voltage

exhaust

directly
still

along

LANGUAGE NOTE 4 e

need
run
drive
cut
put
slope
push
come

go

rpm (revolutions per minute|




