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IMPEJUCJIOBUE

Hacrosmee nocobue npeHazHaveHo A CTYACHTOB BTOPOro Kypca
(daKynbTeTa TEIO3HEPTETHKH.

[Tocodue cocTaBIEHO B COOTBETCTBUM ¢ TPCOOBAHUAMHU MTPOrPAMMEI
110 UHOCTPAHHBIM SI3bIKAM JJI1 TEXHUUECKUX BY30B.

Ienn nocobus — pa3BUTHE HABBIKOB YTCHHUA HAYYHOH H TEXHUUCCKOM
JIMTEPATYPHI 10 CIIELMAIEHOCTA U HEKOTOPLIX HABBLIKOB YCTHOM pEYM B
npeacnax TeM, NpelyCMOTPEHHBIX [IPOTPaMMOi.

TekCTOBBIM MaTepualt NpeAHa3sHaucH U1 pa3BUTHUS HABBIKOB
IIPOCMOTPOBOTO, O3HAKOMMTE/IEHOIC U U3YUAKOIIETO YTEHHUS, A TAKXe JUJIS
PAa3BUTHS HABBIKOB YCTHOM PEUYM M NEPEBOAA. YTIPAXKHEHUSA K TEKCTAM
NPEAYCMATPUBAIOT CICAYKOUIUE BB PadOThl; aKTHBU3ALIMS S3bIKOBbIX
HAaBHLIKOB, OINPEICTIEHUE TIABHOTO COLECPYKaHUs, 3aTTOMUHAHKUE OCHOBHBIX
NIEKCUIECKHMX €IIUHHILI,

KpaTkuli rpaMMaTHYCCKUH CTIPaBOYHUK UMEET LIETBIO NOMOYL
CTyAcHTaM 0000IIUTL U CHCTEMATU3HPOBATh MOTYYCHHBIC 3HAHKA 110
OTAEABHBIM BOIIPOCAM FPaAMMATHKH.



THE STEAM POWER PLANT

The function of a steam power plant is to convert the energy in
nuclear reactions or in coal, oil or gas into mechanical or electric energy
through the expansion of steam from a high pressure to a low pressure in a
suitable prime mover such as a turbine or engine. A noncondensing plant
discharges the steam from the prime mover at an exhaust pressure equal to
or greater than atmospheric pressure. A condensing plant exhausts from
the prime mover into a condenser at a pressure less than atmospheric
pressure.

In general, central-station plants are condensing plants since their
sole output is electric energy and a reduction in the exhaust pressure at the
prime mover decrease the amount of steam required to produce a given
quantity of electric energy. Industrial plants are frequently noncondensing
plants because large quantities of low-pressure steam are required for
manufacturing operations. The power required for operation of a
manufacturing plant may often be obtained as a by-product by generating
steam at high pressure and expanding this steam in a prime mover to the
back pressure at which the steam is needed for manufacturing processes.

The steam-generating unit consists of a furnace in which the fuel is
burned, a boiler, superheater, and economizer, in which high-pressure
steam is generated, and an air heater in which the loss of the energy due to
combustion of the fuel is reduced to a minimum. The boiler is composed
of a drum, in which a water level is maintained at about the mid-point so
as to permit separation of the steam from the water, and bank of inclined
tubes, connected to the drum in such a manner as to permit water to
circulate from the drum through the tubes and back to the drum The hot
products of combustion from the furnace flow across the boiler tubes and
evaporate part of the water in the tubes. The furnace walls are composed
of tubes which are also connected to the boiler drum to form very effective
steam-generating surfaces. The steam which is separated from the water in
the boiler drum then flows through a superheater which is in effect a coil
of tubing surrounded by the hot products of combustion. The temperature
of the steam is increased in the superheater to perhaps 800° to 1100° F, at
which temperature the high-pressure superheated steam flows through
suitable piping to the turbine.
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Since the gaseous products of combustion leaving the boiler tube
bank are at a relatively high temperature and their discharge to the
chimney would result in a large loss in energy, an economizer may be used
to recover part of the energy in these gases. The economizer is a bank of
tubes through which the boiler feedwater is pumped on its way to the
boiler drum.

A reduction in gas temperature may be made by passing the
products of combustion through an air heater which is a heat exchanger
cooled by the air required for combustion. This air is supplied to the air
heater at normal room temperature and may leave the air heater at 400° to
600° F, thus returning to the furnace energy that would otherwise be
wasted up the chimney. The products of combustion are usually cooled in
an air heater to an exit temperature of 275° to 400° F, after which they
may be passed through a dust collector which will remove objectionable
dust and thence through an induced-draft fan to the chimney. The function
of the induced-draft fan is to pull the gases through the heat transfer
surfaces of the boiler, superheater, economizer and air heater and to
maintain a pressure in the furnace that is slightly less than atmospheric
pressure. A forced-draft fan forces the combustion air to flow through the
air heater, duct work, and burner into the furnace.

Coal is delivered to the plant in railroad cars or barges which are
unloaded by machinery. The coal may be placed in storage or may be
crushed and elevated to the overhead raw-coal bunker in the boiler room.

The coal flows by gravity from the overhead bunker to the
pulverizer or mill through a feeder which automatically maintains the
correct amount of coal in the mill. In the mill the coal is ground to a fine
dust. Some of the hot air from the air heater is forced through the mill to
dry the coal and to pick up the finely pulverized particles and carry them
in suspension to the burner where they are mixed with the air required for
their combustion and discharged into the furnace at high velocity to
promote good combustion.

The high-pressure, high-temperature steam is expanded in a steam
turbine which is generally connected to an electric generator. From 3 to 5
per cent of the output of the generator is needed to light the plant and to
operate the many motors required for fans, pumps, etc., in the plant. The
rest of the generator output is available for distribution outside the plant.

The condensed steam, which is normally at a temperature of 70° to
100° F, is pumped out of the condenser by means of a hot-well pump and
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is discharged through several feed-water heaters to a boiler feed
pump that delivers the water to the economizer.

Most steam power plants of large size are now being built for
operation at steam pressures of 1500 to 2400 psi, and in some plants
pressures up to 5000 psi are being used. Steam temperatures of 1000° to
1100° F are in general use. Turbine-generator capacities of 250,000 kw (1
kilowatt = 1.34 horsepower) are common, and units of 500,000 kw are in
operation. Steam-generating units capable of delivering 3,000,000 1b of
steam per hr are now in operation. Overall efficiency of the plant from raw
coal supplied to electric energy delivered to the transmission line depends
upon size, steam pressure, temperature, and other factors, and 40 per cent
is now being realized on the basis of a full year of operation.

1.Read and "translate the following
word-combination

steam power plant I-_St [:m pawd pL'aenJL']
manufacturing process [M &0 ju "FGEK{ZIQT 101 [praus es]
separation [ SePaT erja n) .

superheated steam [ S)U: P3, h l‘ta sti: m]

chimney ["£(1mn 1]

induced-draft fan Ln’dju; st d r,cl’FJC :{:B‘en]
forced-draft fan [+ 2 '-3£ clrc'L L+ ’{:387\3

condensed steam [{ca'hde nst rS {', 1:m]

2. Put the following words into the gaps :

Exhausts, noncondensing, operation,is burned, combustion, are
composed, gaseous, the boiler feedwater

1. A condensing plant ( ) from the prime mover into a condenser at
a pressure less than atmospheric pressure. :

2. Industrial plants are frequently () plants because large
quantities of low-pressure steam are required for manufacturing
operations. :



3. The power required for ( ) of a manufacturing plant may often
be obtained as a by-product by generating steam in a prime mover ...

4. The steam-generation unit consists of a furnace in which the fuel (
), a boiler, superheater, and economizer, in which high-pressure is
generated. ..

5. The hot products of ( ) from the furnace flow across the boiler
tubes and evaporate part of the water in the tubes.

6. The furnace walls ( ) of tubes which are also connected to the
boiler drum to form very effective steam-generating surfaces.

7. Since the () products of combustion leaving the boiler tube
bank are at a relatively high temperature and their discharge to the
chimney would result in a large loss in energy...

8. The economizer is a bank of tubes through which () is pumped
on its way to the boiler drum.

3.Translate from Russian into English:

...B MEXAHUYECKYIO WM JJIEKTPUIECKYIO IHEPIHUIO, HU3KOE
JaBJIEHHUE,B OCHOBHOM, YMEHBIATE, TPeOYyEeMBIi 111 IMPOU3BOICTBA,
COCTOUT M3, KOTENbHBIN OapabaH, OTAENEH OT BOJBL, YEPE3
CyNiEpHarpeBaTeb

4.Make up 3 forms of the following verbs:
Burn, begin, flow, show, feed, supply, do, form, run, remove, use
5. Put the necessary prepositions:

I. The hot products () combustion () the furnace flow across the
boiler tubes and evaporate part () the () the tube.

2. The coal may be placed ( ) storage or may be crushed and
elevated () the overhead raw-coal bunker () the boiler room.

3. Some () the hot air ( ) the air heater is forced through the mill
() dry the coal and to pick up the finely pulverized particles...

4. Coal is delivered () the plant () railroad cars or barges which
are unloaded () machinery.
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5.( )3 ( )Spercent( )theoutput( )the generator is needed
() light the plant and ( ) operate the many motors required ( ) fans
,pumps, etc.,( ) the plant.

6. Steam temperatures () 1000° () 1100°F are () general use.

6.Translate correct:

Is delivered
[s expanded
Is connected
Is required

THE INTERNAL-COMBUSTIQN-ENGINE POWER PLANT

The internal-combustion-engine power plant including essential
auxiliaries is shown diagrammaticaily in Fig. 2. The fuel is burned directly
in the cylinder of the engine or prime mover, and the high pressure thus
generated drives the piston downward and rotates a crankshaft.

Air is supplied to the engine silencer and cleaner, the function of
which is to reduce noise and remove dust which would accelerate cylinder
and piston wear if allowed to enter the cylinder.

A supercharger is installed in the air-intake system. The function of
the supercharger is to increase the amount of air supplied to the cylinder
by acting as an air pump. This in turn permits burning more fuel and
obtaining more power from a given size of cylinder. An intake manifold is
used to distribute the air equally from the supercharger to the various
cylinders of multicylinder engine. _

The exhaust system consists of an exhaust manifold for collecting
the discharge gases from each of the cylinders into a common exhaust line,
an exhaust silencer or muffler for reducing noise, and the exhaust stack for
disposing of the exhaust gases to the atmosphere without creating a public
nuisance.

The cooling system includes a pump for circulating water through
the cylinder jackets and heads of each cylinder and a heat exchanger to
remove the energy absorbed in the engine by the cooling water. The heat
exchanger may be air-cooled as in the automobile radiator, or it may be
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water-cooled. Seldom is raw water fit to circulate directly through the
jackets of an internal-combustion engine.

The lubricating oil may be passed through a cooler, filter, and
reservoir and is supplied to the engine under pressure by means of an oil
pump, usually to a hollow crankshaft. The oil serves as a lubricant, for the
rubbing surfaces of the engine and also as a coolant,

The fuel system consists of a storage tank from which the fuel may
be supplied to a small day tank or reservoir. The oil is filtered and pumped
as needed to the fuel-injection system which is an integral part of the
engine. )

Since the fuel is burned directly in the cylinder of the prime mover,
the internal-combustion-engine power plant is simpler and more

compact than the steam power plant. It is seldom built in engine
sizes of more than 4000 hp, whereas a 300,000-hp steam turbine is
common. It is more efficient than a steam power plant of comparable size
but not so efficient as large steam central-station plants, which moreover
can burn a cheaper grade of fuel. Consequently, the internal-combustion
engine is used primarily in the transportation field for driving automobiles,
buses, trucks, tractors, locomotives, ships, and airplanes where a compact,
light-weight, efficient power plant of relatively small size is necessary.

1.Read and translate the following words:

Internal-combustion engine, high pressure, to distribute,
multicylinder engine, exhaust system, muffler, heat exchanger, lubricating
oil, hollow crankshafi, coolant, fuel-injection system, comparable size,
light-weight, rubbing surfaces.

2.Remember the following words and word-combinations.

High pressure, [h 21, prefa]
Silencer,['SZ 15 ns57]

Cleaner, ['kLj:n2]

Air supply, [’c&‘}; 5 p L4 1]

Supercharger, [ S U P3 ,‘t;jc'r'.-' CJSQ]

Fuel injector, [-F_g udlL, indzext 3]
Alrcleaner, ['€3  kli:pa]

Heat exchanger, ["h 1€ . 1K5 4iende3]
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3.Put the following words into the gaps:

Internal-combustions-engine;shown, engine, cleaner, silencer,
supercharger, burning, fuel, obtaining, cylinder, exhaust, cooling,
lubricating, storage.

[.The ( ) power plant including essential auxiliaries is { }...

2.Air is supplied to the () througha( )and ( ), the function of
which is...

3.A ( )isinstalled in the air-intake system.

4.This is turn permits () more () and more power from a given
size ().

5.The ( ) system consists of an ( ) manifold for collecting ...
6.The ( ) system includes a pump for circulating water...
7.The { ) oil may be passed through a cooler.

8.The fuel system consists of a ( ) tank from which...

4.Translate the following word-combinations from Russian into
English :

KonnuecTBo, ouMcTUTETH, TOPEHHE, OXJTAAUTENB(OXJIAXK IAIOIHA
areHT);KoJeHYaThii Bas, py0allika QUIUHAPA, pa3rpykKaTh, Mbilb,
JNENUCTBUTENILHBIN, ABAraTENb, JBUrATEIb BHYTPEHHETO CTOPAHHUS,
NIOPILEHDb, CYLLIECTBEHHBIN, BLIXJOM(BEIXJI0NHAA Tpy6a), TOMIHABO,
TENNo0OMEHHHK, YCTaHABIMBATh, CMA3LIBATh, BCACHIBAHUE, CMA304YHbIN
Marepual, KomieKkTop{cOopHHUK); Macao{HedTs);Mmaposast
JJIEKTPOCTAHLMA, YMEHBIIATE, YAQISTh, HACOC, AaBIICHUE HA BBLIXJIOTE.

5.Make up 3 forms of the following verbs:

To be, to supply, to burn, to become, to feed, to five, to take, to
include, to remove, to build, to use, to show.

6 .Put the necessary prepositions :
1. The fuel is burned directly { ) the cylinder ( ) the enginé or
prime mover..,
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2.Air is supplied () the engine ( ) a silencer and clean, the
functions () which is to reduce noise and remove dust...

3.The functions ( ) the super charger is to increase the amount ()
air supplied () the cylinder () acting as an air pump.

4.The exhaust system consists ( ) an exhaust manifold ()
collecting the discharge gases () each ( ) the cylinders ( ) a common
exhaust line...

5.The lubricating oil may be passed () a cooler, filter, and
reservoir and is supplied ( ) the engine ( ) pressure ( ) means () an oil
pump...

6.Since the fuel is burned directly () the cylinder ( ) the prime
mover..,

BURNING EQUIPMENT

There are two general methods of firing fuel commonly employed:
1) on stationary grates, or 2) on stokers. Also coal may be pulverized to
the consistancy of 70 per cent through a 200-mesh screen and burned in
suspension. The types of solid fuel encountered in various parts of the
world and the general conditions under which they must be burned are so
variable that it is impossible to-design one type of grate or stoker that is
exactly suited to all fuels. The problem becomes one rather of suiting the
equipment to the type of fuel to be handled.

To a certain extent, the design of the furnace must be considered
coincidentally with the selection of fuel-burning equipment, so that
satisfactory ignition and heat release may be ensured. The choice of
equipment for a given set of conditions is limited, and, although any stoker
will burn any fuel only one design as a rule will give satisfactory results.
Coals may be broadly classified as follows:

Group 1. This group includes the anthracites and semi-anthracites
which should be burned without agitation of the fuel bed.

A fuel of this class is satisfactorily burned on travelling grate or
chain-grate stokers, on which the coal is fed in a comparatively thin,
uniform layer. As combustion progresses, the ash ¢overs the surface of the
stoker and acts as a protective blanket, the fuel being supplied with
combustion air as it travels toward the ashpit.
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Croup 2. 'This group includes the bituminous coals of the caking
type which require agitation of the fuel bed to break up the mass of coke
as it forms as well as to resist the tendency of this fuel to fuse into a mat,
or cake, that resists the passage of air and retards the process of
combustion. Underfeed stokers of the multiple-retort type are designed to
burn coals of this class, for the plungers have a characteristic forward and
upward motion. By breaking up the surface of the fuel bed, more air
passages are created, with a tendency to increase combustion rate. A few
coals of this class have a low ash-fusion temperature with a resulting
tendency to fuse and jam the operating parts of the stoker. These coals,
particularly if high in sulphur, should be avoided as stoker fuels.

Group 3. This group includes midwestern coals and most of the
western bituminous coals. These do not tend to soften but form masses of
coke, they require no agitation of the fuel bed and are burned to best
advantage on chain-grate stokers.

Group 4. This group consists of most of subbituminous coals and
lignites which do not fuse when heated and do not'require agitation. They
have a tendency to disintegrate or slack on the grate as well as drift and
sift through if disturbed. They have a tendency to avalanche on inclined

grates and are most satisfactorily burned on chain- or traveling-grate
stokers.

{.Read the following words:

Stationary grates, stokers, pulverize, consistency, suspension, solid
oil, encountered, equipment, furnace, ignition, anthracite, semi anthracite,
surface, combustion, ash, bituminous coals, resist, tendency, multiple-
retort, plunger, increase, sulphur, sub bituminous, avalanche, inclined.

2.Remember the following words and word-
combinations:

Stoking- bummg e u1pment [S't{-} MK\F] ba*’”[\ WW' pmanU
Solid fuel Lsaug Cival]

Selection [Ce Le, I(,Jf’ nj

lgnition[E' 1ani{n]

Ensure ’H’\ju;llr ,

Chain-grate stoker [ '\.J{’/l n, IQFEHE ’S‘tDKQJ

Surface [ 'S 1€ 7
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Ash [ (]

Include [ 'h ‘K LUdJ

Bituminous coal [ B! ‘€iv:min 361
Plunger ['PLANAz3]

Fuse [fiu:.z7]

Slack [SL2pY7

Drift [47144]

Sift ['SifL)

3.Put the words into the gapes:
FIRING, SOLID, EXTENT, CHOICE, COVERS,
BITUMINOUS, PL.LUNGERS, ASH-FUSION

I. There are two general methods of () fucl commonly employed...

2.The types of( )fuel encountered in various parts of the world...

3.To a certain( ), the design of the furnace must be considered
coincidentally with the selection of fuel-burning equipment...

4. The( )of equipment for a given set of conditions is limited...

5.As combustion progresses, the ash( )the surface of the stoker and
acts as a protective blanket..

6.This group includes the( )coals of caking type which require
agitation of the fuel bed to break up the mass of coke...

7.Underfeed stokers of this class, for the( )have a characteristic
forward and upward motion.

8.A few coals of this class have a low( )temperature with a
resulting tendency to fuse and jam the opcrating parts of the stokers.

4. Translate the following words-combinations from
Russian into English:

[ 1aBHBIE METO/1H], CTOPAOIIEE TOILTMBO, HCIIO, IBMXKHAS PELICTKA,
TBEP/I0C TOILIMBO, PA3.IMYHLIE 4ACTU MUPA, TOYHO 1I0IX0AMI KO BCEM
TOIUIMBAM, JI0 HEKOTOPOH CTEIIEHU, BBIJICICHUE TE11.1a, BLIOOD

O00py10BaHWs, MEXaHUYECKUH 3arpy34MK TOIJIMBA, MEXaHUUECKAs
TOIIKA C LICITHOW PELIETKOM, MEXAIIMYECKAs TOMKA C ABUXKYILIUMUCH
KO.IOCHUKAaMH, OJJHOPO/IHbIN CJIOH, 30.1a IIOKPBIBAET [I0BEPXHOCTH TOTIKH,
30714 JIBUTACTCS B CTOPOHY 30JI0BOH BOPOHKHU, OUTY MMHO3HBIN YI'0OJIb,
TEIFICHLIMSA K pa3laraHui.
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5. Make up 3 forms of the following verbs:

To be, to have, to supply, to burn, to suit, to become, to limit, to
give, to include, to feed, to cover, to protect, to require, to break, to resist,
to fuse, to design, to soften, to consist, to avalanche, drift, sift.

6. Put the necessary prepositions:

[.Also coal may be pulverized ( ) the consistency ( ) 70 per cent (
) a 200-mesh screen and burned ( ) suspension.

2.The types ( ) solid fuel encountered ( ) various parts () the
world and the general conditions { ) which they must be burned are so
variable that it is impossible to design one type ( ) grate or stoker that is
exactly suited () all fuels.

3.( ) acertain extent, the design ( ) the furnace must be

considered coincidentally { ) the equipment...

4.The choice { ) equipment { )a given set ( ) is limited...

5.A fuel ( ) this class is satisfactory burned ( ) traveling -grate or
chain-grate stokers, ( ) comparatively thin...

6. This group includes the bituminous coals { ) the caking type
which requires agitation { ) the fuel bed...

7.( ) breaking ( ) surface ( ) the fuel bed...

&.This group consists ( ) most () sub bituminous coals and
lignites do not fuse when...

FURNACES

A furnace is a fairly gas-tight and well-insulated space in which gas,
oil, pulverized coal, or the combustible gases from solid-fuel beds may be
burned with a minimum amount of excess air and with reasonably
complete combustion. Near the exit from the furnace at which place most
of the fuel has been burned, the furnace gases will consist of inert gases
such as CO,, N, and H,O vapor, together with some O,, and some
combustible gases such as CO, H,, hydrocarbons, and particles of free
carbon (soot). If combustion is to be complete, the combustible gases must
be brought into intimate contact with the residual oxygen in a furnace
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atmosphere composed principally of inert gases. Also, the oxygen must be
kept to a minimum if the loss due to heating the excess air from room
temperature to chimney-gas temperature is to be low. Consequently, the
major function of the furnace is to provide space in which the fuel may be
burned with a minimum amount of excess air and with a minimum loss
due to the escape of unburned fuel. :

The design of a satisfactory furnace is based upon the “three T’s of
combustion”: temperature, turbulence, and time.

For each particular fossil fuel, there is a minimum temperature,
known as the ignition temperature, below which the combustion of that
fuel in the correct amount of air will not take place.

The ignition temperature of a fuel in air as reported by various
investigators depends somewhat upon the methods used to determine 1t
and, for some common gases, is as follows:

Hydrogen (H,)1075-1095°F

Carbon monoxide (CO)1190-1215°F

Methane (CH,4)1200-1380°F

Ethane (C,Hg) 970-1165°F

[f the combustible gases are cooled below the ignition temperature,
they will not burn, regardless of the amount of oxygen

present. A furnace must therefore be large enough and be
maintained at a high enough temperature to permit the combustible gases
to burn before they are cooled below the ignition temperature. In other
words, the relatively cool heat-transfer surfaces must be so located that
they do not cool the furnace gases below the ignition temperature until
after combustion is reasonably complete.

Turbulence is essential if combustion is to be complete in a furnace
of economical size. Violent mixing of oxygen with the combustible gases
in a furnace increases the rate of combustion, shortens the flame, reduces
the required furnace volume, and decreases the chance that combustible
gases will escape from the furnace without coming into contact with the
oxygen necessary for their combustion. The amount of excess oxygen or
air required for combustion is decreased by effective mixing. Turbulence
1s obtained, in the case of oil, gas, and powdered coal, by using burners
which introduce the fuel-air mixture into the furnace with a violent
whirling action. High-velocity steam or air jets and mixing arches may be
used to increase the turbulence in furnaces fired with coal on stokers.

Since combustion is not instantaneous, time must be provided for
the oxygen to find and react with the combustible gases in the furnace. In
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burning fuels such as gas, oil, or pulverized coal, the incoming fuel-air
mixture must be heated above the ignition temperature by radiation

from the flame or hot walls of the furnace. Since gaseous fuels are
composed of molecules, they burn very rapidly when thoroughly mixed
with oxygen at a temperature above the ignition temperature. However, the
individual particles of pulverized coal or atomized oil are very large in
comparison with the size of molecules, and many molecules of oxygen are
necessary to burn one particle of coal or droplet of oil. Time

is required for the oxygen molecules to diffuse through the blanket
of inert products of combustion which surround a partially burned particle
of fuel and to react with the unburned fuel. Consequently, oil and
pulverized coal burn with a longer flame than gaseous fuels.

The required furnace volume is dependent, therefore upon the kind
of fuel burned, the method of burning the fuel, the quantity of

excess air in the furnace, and the effectiveness of furnace
turbulence. The shape of the furnace depends upon the kind of fuel burned,
the equipment employed to burn the fuel, and the type of boiler used to
absorb the energy if the fuel is burned for steam generation.

Industrial furnaces in which the objective is to create and maintain a
region at a high temperature and the furnaces of small steam boilers are
constructed of fire brick, a brick that has been developed to withstand high
temperatures without softening, to resist the erosive effects of furnace
atmospheres and particles of ash, and to resist spalling when subjected to
fluctuating temperatures. Low vertical walls may be constructed of fire
brick in the conventional manner. High walls which are subject to
considerable expansion may be tied to and sectionally supported by an
external steel frame.

When a boiler furnace is operated at high capacity, the temperature
may be high enough to melt or fuse the ash which is carried in suspension
by the furnace gases. Molten ash will chemically attack and erode the fire
brick with which it comes into contact. Also, if the ash particles are not
cooled below the temperature at which they are plastic or sticky before
they are carried into the convection tube banks of the boiler, they will
adhere to these surfaces, obstruct the gas passages, and force a shutdown
of the unit. Moreover, the function of a boiler is to generate steam, and the
most effective heat-transfer surface is that which can "see” the high-
temperature flame and absorb radiant energy. The rate of heat absorption
expressed in Btu per hour per square foot of projected wall area may be
from 1000 to 10,000 times as great as the heat-transfer rate in the boiler
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surface with which the products of combustion are in contact last before
being discharged up the chimney. Consequently, the walls of furnaces for
large steam boilers are constructed of boiler tubes.

1.Read and translate following words and word-
combinations:

Furnace, fairly-gas-tight and well-insulated space, pulverize,

oil, combustion, solid-fuel beds, complete combustion, residual
oxygen, inert gases, temperature, chimney-gas, major functions, to
provide, due to, escape, unburned fuel, design, particular fossil fuel,
ignition temperature, regardless, maintain, permit, heat-transfer,
reasonable, turbulence, violent, reduce, excess, require, decrease, mixture,
high-velocity steam, instantaneous, gaseous fuels, particles, molecules of
oxygen, generation, withstand, vertical walls, considerable expansion,
frame, capacity, ash, convection, adhere, absorb, energy, boiler tubes.

2.Remember the following words and word-
combinations:

Fairly gas-tight [{£0l, gxS , 1a1t]

Solid-fuel beds ['solid ,Fiyel, bedz]

Inert gases [1'not , "9s17] !
Hydrocarbon ["haidrau 'k 2 :bahj, .
Chimney-gas temperature [ 1{1mn! , s, £empr) —L—("’U
Turbulence [ £2:bjvulansy

Ignition temperature ['igni(n , ‘Lem pl ‘UJ ]
Common gases [koman | "gepsi1Z2]

Locate ["Lowkeit ]

Powdered coal [ 'PJ uaa Tk aul]

Airjet (€3, ftet]

Mixing archers [‘miksIn . 4 fj%ﬂ

3. Put the following words into the gapes:

Combustion, residual oxygen, atmosphere, satisfactory furnace,
turbulence, fossil, ignition, combustible, be maintained, turbulence, excess
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oxygen, gaseous fuels, pulverized coal, shape, considerable expansion,
boiler furnace

1.If () is to be complete, the combustible gases must be brought
into intimate contact with the () in a furnace { )...

2.The design of a () is based upon the “three T’s of combustions
temperature”, { ) and time.

3 .For each particular ( ) fuel, there is a minimum temperature,
known as the ( ) temperature...

4.1f the () gases are cooled below the ignition temperature...

5.A furnace must there fore be large enough and ( ) at a high
enough temperature to permit gases...

6. ( ) isessential if combustion is to be complete in a furnace of
economical size.

7 .The amount of { ) or air required for combustion is decreased by
effective mixing. Since () are composed of molecules...

8.Consequently, oil and () burning with a longer frame than
gaseous fuels. The( ) of the furnace depends upon the kind of fuel
burned... High walls which are subject to ( ) may be tied to...
When a () 1s operated at high capacity...

4.Translate the following word-combinations from Russian
into English:

Koten, ropeHue, Temneparypa BOCILIAMEHEHHS, 3aBUCHT OT,
NBUIEBUAHEIN yromb, AbIMOBas TpyOa, yriepoa, BMECTHMOCTD, YBEIUUHTD,
YMEHBIIUTD, PA3rpyKarTh, NEACTBEHHbIN, OXIIAXAATh, ABMTaTeb,
CIIEAOBATENBHO, KUCIOPO/, 11aMs, o0pazoBaHue,

BO3JYLIHAsA CTPYS, CTPYS Mapa, OrpaHUuYUBaTh, PACIIBIICHHAS HEQTD,
cHabXaTh, KAYECTBO, HEB3Upas HAa, HAXKE, BHIIIE

5.Make up 3 forms of the following verbs:

To burn, to take, to feed, to give, to snow, to bring, to provide, to
know, to increase, to find, to operate.

6.Put the necessary prepositions:
1.Near the exit { ) the furnace ( ) which place most ( ) the fuel
has been burned.
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2.Also, the oxygen most be kept () a minimum if the loss due ( )
heating the excess air ( ) room temperature.

3.The design ( ) a satisfactory furnace is based { )...

4.The ignition temperature ( ) a fuel () air as reported { )
various investigators depend somewhat ( ) the methods...

5.Violent mixing () oxygen ( ) the combustible gases ( ) a
furnace increases the rate { ) combustion...

6.The amount ( ) excess oxygen or required { ) combustion is
decreased () effective mixing.

7.However, the individual particles ( ) pulverized coal or atomized
oil are very large ( ) comparison { ) the size { ) molecules...

8.The shape ( ) the furnace depends { ) the kind ( ) fuel
burned...

GAS BURNER

Gas is burned in many industrial furnaces because of its cleanliness,
ease of control of furnace atmosphere, ability to produce a long slow
burning flame with uniform and gradual energy liberation, and ease of
temperature regulation. Natural gas is used for steam generation in gas-
producing areas and in areas served by natural-gas

transmission lines where coal is not available at a competitive price.
[t 1s also burned extensively in coal- or oil-fired units during the summer
months in districts served by natural-gas pipe lines, at which time the
absence of the domestic heating load creates a temporary, surplus of
natural gas. By-product gas such as blast-furnace gas may be available at
the steel mills for steam generation. Because of. the variable or, season al
supply of gaseous fuels, combination burners have been developed to
permit the simultaneous burning of the available gas together with
pulverized coal or oil in an amount sufficient to produce the required
steam. When a molecule of combustible gas is mixed with the oxygen
necessary for its combustion at a temperature above the ignition
temperature, combustion is practically instantaneous. For steam
generation, where a short flame is desired in order to reduce the required
furnace volume, the burner should provide for rapid and thorough mixing
of the fuel and air in the correct proportions for good ombustion. For such
applications, a good burner is primarily a proportioner and mixing device.
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In industrial furnaces where long “lazy” flames are desired, slow and
gradual mixing of the air and fuel in the furnace is necessary.

In the burner the gas, under pressure in the supply line, enters
the furnace through a burner port and induces a flow of air through the
port. Mixing is poor, and a fairy long flame results. The flame can be
shortened by use of the ring burner, in which the gas flows through an
annular ring and induces air flow both around and within the annulus of
gas.

1.Read and translate the following words:

Gas burner, atmosphere, ability, liberation, regulation, area, natural-
gas,transmission, available, extensively, oil-fired units, temporary, blast-
furnace gas, variable, gaseous fuels, permit, simultaneous, together,

combustible gas, instantaneous, generation, proportioner, desire, through,
induce.

2.Remember the following words and word-
combinations:

Gas burner [Iﬂ?ﬁs . ‘banz)

Cleanliness [ kLenl1nis]]

Pipe lines ['pa1p, LaInz3

Domestic heating [ 'domestix , hi:ti Q]
By-product [ 'ba| ,pT3dAkt]

Steam generation ['sdi:m, ’d;e,hai‘edah__l
Induce Lin’div:ST

3 . Put the following words into the gapes:
Natural, extensively, blast-furnace, combustible, furnaces, pressure,
mixing, ring burner.

1. { ) gasis used for steam generation in gas-producing areas...
2. It is also burned ( ) in coal-or oil-fired units...
3.By-product gas such as { ) gas may be available...

4.When a molecule of ( ) gas is mixed with the oxygen necessary
for its combustion...

5.In industrial ( ) where long “lazy” flames are desired...
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6.In the burner the gas, under () in the supply line...
7.( ) is poor, and a fairly long flame results.
8. The flame can be shortened by use of the ( ) ...

4, Translate the following word-combinations form
Russian into English:

[TpoMbiluIeHHBIE NIeYH, TPeOOBaTh, MAruCTPaibHbIC Fa30IIPOBOIbI
PHPOIHOTO rasa, arperarsl UCIOb3YIOLIUE
YI'OABHOE HIIH KHAKOE TOMIKUBO, JOCTYHHBIH,
LIOIN@AKA(ITOBEPXHOCTE ), KOJIBLEBOE TIPOCTPAHCTBO, KPYFOBOE KOJIbILO,
1000YHEBIH MPOAYKT, FA30Bast rOpeKa, KAMEHHBIH YroJib, I1aMst, TOPIOYUH
ras, KOJI0CHUKOBBIX ra3(IoMeHHbIH), TpeOyeMslil nap.

5. Make up 3 forms of the following verbs:

To be, to show, to have, to take, to burn, to permit, to
develop, to use, to break, to design.

6. Put the necessary prepositions:

1. Natural gas is used ( ) steam generation ( ) gas-producing areas and
( ) areasserved ( ) natural-gas transmission lines...
2.Became () the variable or seasonal supply ( ) gaseous fuels...
3.When a molecule ( ) combustible gas is mixed ( ) the oxygen
necessary { ) its combustions () a temperature ( ) the ignition
temperature. ..
4.( ) industrial furnaces where long “lazy” flames are desired, slow and
gradual mixing ( ) the air...
5.( ) the burmer the gas () pressure ( ) a burner port...
6.The flame can be shortened ( ) use ( ) the ring burner, () which tt
gas floes () annular ring...

STOKERS

A stoker should not only be designed from the combustion poir
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of view, but it must be mechanically strong to withstand all working
stresses due to high temperature, etc. A simple design will ensure low first
cost minimum maintenance and operation for long periods without failure.
Some of the factors to be aimed at in stoker design are;

maximum rates of burning, highest continuous efficiency and the
unlimited choice of fuels.

Any study of the use of stokers must begin with an analysis of the
four principal constituents of coal, namely, moisture, volatiles, mixed
carbon and ash, or, more generally, water, tar, coke and dirt. These
determine the features which should be embodied in the stoker and furnace
equipments so that the proper treatment of the coal at the correct time is
effected on its passage through the furnace. Whichever of the two types be
used the coal has to be taken from the bunkers to the feeding hoppers on
the boilers. The coal falls by gravity from the bunkers through a valve into
feeding chutes. In some installations automatic weighers are included in
the downspouts between the cut-off valves and the boiler feed hoppers.
The cut-off valves may be operated from the firing floor by means of
chains. The chutes are one ore two types namely, traversing and fixed.

There are usually two or three chutes for large boilers. The
travelling chutes travel the full width of the feeding hopper, the motion
being affected by means of a continuously rotating screwed shaft which
engages with a special nut attached to the chute. The opcrating shaft has
right- and left-hand helical grooves and the nut is designed so that at the
cnd of its travel it reverses automatically. :

The chutes are operated from thc stoker drive, there being two or
four chutes for large boiler units. Coal chutes are of welded mild steel
plates, wearing plates also being included.

1. Read the following words:

Stoker, point of view, mechanically strong, stress, maintenance,
periods, aimed, cfficiency, highest, unlimited, principal constituents,
moisture, volatile, mixed carbon, ash, tar, coke, dirt, features, embodied,
equipment, proper treatment, bunkers, feeding hoppers, boiler, valve,
chutes, installation, downspout, cut-off valve, firing floor, traversing,
motion, reveres, welded mild steel plate, include.

2.Remember the following words and word-combinations:
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Maintenance [ m g 1n L anans]
Moisture [ M 1S+{D7]
Volatile [ 'viL2t2iL]

Proper treatment [' Topa, "l;r].“tma nt}
Bunker ['bA mcag |

Feeding chute ['{{:din , ’_ful-"l;:_\

Firing floor ['-Fa};_ﬂg , £12:]

Mixed chutes ['mikKSt, fuw:ts)

Include [in ‘KL U]

3.Put the following words into the gaps:

Stoker, determine, falls, bunkers, valve, installations, wingers, cut-

off valuing, chutes, traversing, fixed, shaft, helical grooves, welded mild
steel plates.

1.Some of the factors to be aimed at in () designs are. ..

2.These () the features which showed be embodied in the stoker...

3.The coal ( ) by gravity from the ( ) through a ( ) into feeding
chutes.

4.In some () automatic ( ) are included in the downspouts
between the cut-off valves...

5.The ( ) may be operated from the firing floor by means of chains.

6.The () are one of two types namely, ( ) and ( ).

7.The operating () has right-and left-hand ( ) and the nut is
designed so that at the end of its travel...

8.Coal chutes are of ( ), wearing plates also being included.

4. Translate the following word-combinations from Russian into
English:

3ona, ropeHne, TOYKa 3peHHs, TOTOK, KOTEI, MTPOEKT, Yy MEHBIIATH,
BKJIIOYATEIND, OCYILECTBIATh, OyHKEP(BOPOHKA 3arpy304Has), IIIacTHHA,
YCTaHOBKA, MEXaHUUYECKUH 3arpy34uK TOIUTMBA, BEIDOP, NOTEPH, JIETYUYHH,
KJIamaH, OTCEYHOM KianaH, BpallaroIUkncs.

5.Make up 3 forms of the following verbs:
To be, to study, to determine, to give, to show, to drive, to bring, to
burn, to operate, to feed, to begin.
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6.Put the necessary prepositions.

1.Some ( ) the factors to be aimed ( ) ( ) stokers design is...

2.Any study ( ) the use ( ) stokers must begin ( ) an analysis ( ) the four
principal constituents ( ) coal...

3. The coal falls () gravity ( ) the bunkers ( ) a valve { ) feeding chutes

4. The cut-off valves may be operated () the firing floor ( ) means ( )

chains.

5.There are usually two or three chutes () large boilers.

6 .The chutes are operated ( ) the stokers drive, there being two or four
chutes ( ) large boiler units.

SPREADER STOKERS

The spreader stoker is designed to throw coal continuously onto a
stationary or moving grate. A spreader stoker is equipped with a mo-ving
grate which travels toward the feeder mechanism and ischarges

the refuse continuously. Coal is fed from the hopper by means of a
reciprocating feeder plate having a variable-speed drive which for
bestperformance should be regulated automatically to feed coal in accor-
dance with the demand for energy.

The coal is delivered by the feeder to a rapidly revolving drum or
rotor on which are fastened specially shaped blades which throw the fuel
into the furnace and distribute it uniformly over the grate. Coal can be
distributed thus for a total distance of about 22 ft.The feeder mechanism is
built in standardized widths, and several units may be installed across the
front of the larger furnaces. Air is supplied by means of a blower to the
space under the moving grate through an adjustable damper. The active
fuel bed is normally not over 1,5 in.deep so that an adequate supply of air
can penetrate the fuel bed and enter the furnace, Active fuel beds much
thicker than 1,5 in will produce excessive amounts of smoke.

Much of the volatile matter is distilled from the coal before'it strikes
the fuel bed,and the caking properties of the fuel are thus destroyed,
thereby making it possible to burn even the strongly caking bituminous
coals.
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Since the fuel bed is thin and undisturbed and the ash is cooled by
the flow of air through it, trouble with clinkering or fusing of the ash is
uncommon, and this stoker can burn almost any kind of bituminous coal.

Since the finer sizes of coal are burned in suspension, large furnaces
are required, and objectionable quantities of dust may be discharged from
the installation if it is not designed correctly and if dust collectors are not
installed to clean the gases leaving the steam-generating unit. Also it is
standard practice to promote turbulence, improve combustion, and reduce
smoke.

Large units provided with continuous ash-discharge grates are
capable of burning 12 to 15 tons of coal per hr. Small units may have
stationary grates with clean-out doors trough which the ashes may be

removed manually with a hoe, or they may have dump grates
operated by a power cylinder in which grate sections may be tilted
periodically to dump the ashes.

The spreader stoker is simple in construction and reliable in
operation .It can burn a wider variety of coal successfully than any other
type of stoker. Maximum continuous combustion rates of 45 to 60 psf of
grate area per hr are normally used. When provided with automatic
regulation of fuel and air in accordance with the demand for energy, this
stoker is very responsive to rapidly fluctuating loads.

However, it is not so adaptable to light-ldad operation as other
types of stokers because of the difficulty of maintaining ignition and
combustion in the very thin fuel bed and with a cold furnace. It is because
of the thin fuel bed and the continuous,uniform firing of coal that the
spreader stoker overcomes the smoke-producing problem associated with
the thick intermittently hand-fired fuel bed.

1.Read the following words:

Spreader, stoker, stationary, mechanism, refuse, Variable-speed,
performance, automatically, damper, adequate, excl:essive, distill, property,
bituminous, clinkering, quantity-turbulence, ash-discharge, periodically,
construction, reliable, area, ignition, maintaining, intermittently.

2.Read and translate the following word-combinations:
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Spreader !5 red s

Specially SEape[]) bladesa ][épeja L, Je ot ‘ble 107

Adjustable damper (4 33/\5 tabl , daem Pa ]

Active fuelbed ["Zektiv, Ljyel 'bed]

Excessive amount of smoke [\ 'sgg| v, ':ch?éﬂﬂ/, ' ?MJ//KJ
Strongly caking bituminous coals [’s777p/ 7, ‘kelsr), Z;jf/m’ﬂaf ; /C ol
High-velocity steam jets [ 43/, 17"/ Lasity, SHrm, opersy

Automatic regulation [, 2:€amattit  regjy Zer/onT

Rapidly fluctuating loads /" 7eBpid [/ |, #lagtiverip, Lo/

3.Put the following words into the gapes: Spread stoker,

moving, hoper, reciprocating, feeder mechanism, blower, volatile,

matter, finer, ash-discharge, adaptable, high-load.
1.The () is designed to throw coal continuously onto a stationary or { )
grate.
2.Coal is fed from the () by means of a (* ) feeder plate...
3.The ( ) is built in standardized widths...
4.Air is supplied by beans of a ( ) to the space under the moving grate
trough an adjustable damper.
5.Much of the ( ) is distilled from the coal before it strikes the fuel bed...
6.S1lence the () sizes of coal or burned in suspension...
7.Large units provided with continuous ( ) grates are capable of burning
12 to 15 tons of coal per hr. '

8. However, itisnotso ( )to( ) operation as other types of

stokers because of the difficulty of maintaining ignition...

4.Translate into Russian, Pay attention to the predicates :

Coal can be distributed this for a total distance of about 22 ft.

Several units may be installed across the front of the larger furnaces.
This stoker can burn almost any kind of bituminous coal.

It can burn a wider variety of coal successfully than any other type of
stoker.

5.Translate the following word-combinations
from Russian into English :
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Tomnka ¢ paspaBHUBAONICH PELIETKON W HENPEPHIBHBIMH
YAANEHUSIMH 30Jbl, YIYYIIATh, YMEHBIUATE, IJTACTUHA, Pa3rpyXkKarh,
OyHKep(BOPOHKA),pellleTka, pelleTka ¢ HEMPEPEIRHLIM YaJIeHUEM 30J1H,
3aC/IOHKA{ pEryspHON TATH), IBHTATENB{IPUBOINTDL B ABH)KCHHUE),
MUATAXOLIUHA( MM TATENBEHBIH ) MEXaHH3M.

6.Make up 3 forms of the following verbs:
To have, to promote, to build, to show, to put
7.Put the necessary prepositions:

1.The spread stokers is designed to throw coal continiously ( ) a
stationary or moving grate.

2.Coil isfed ( ) the hopper( )means( )a rec1procatmg feeder
plate having a variable-speed drive..

3.Coal can be distributed this ( } a total distance ( ) ( )22 ft.

4_Air is supplied ( ) means ( ) ablower ( ) the space ( ) the
moving grate { ) an adjustable damper.

5.Much ( ) the volatile matter is distilled ( ) the coal ( ) it strikes
the fuel bed...

6.Large units provided ( ) continuous ash-discharge grates are
capable ( ) burning 12( ) 15tons( )coal per hr.

7.1t can burn a wider variety ( ) coal successfully than any other
type () stoker.

8.When provided ( ) automatic regulation ( ) fuel and air ( )

accordance () the demand ( ) energy, this stoker is very
responsive ( ) rapidly fluctuating loads.

CHAIN-AND TRAVELLING-
GRATE STOKERS

A chain-grate stoker has a moving grate in the form of a continuous
chain. The upper and lower runs of the chain are supported on a structural
steel frame. The chain is driven from the stoker front by means of
sprockets mounted on a rotating shaft which is actuated by a ratchet
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mechanism and hydraulic cylinder. The grate bars are made of heat-
resistant cast iron, are cooled by the air supplied for combustion, and form
a flat undisturbed surface for the fuel bed.

Coal from the stoker hopper is placed on the moving grate in a uniform
layer, the depth of which is controlled by the vertical movement of an
adjustable fuel gate. The depth of the fuel bed is usually between 3 and &
in. depending upon the kind of fuel being burned. The speed of the grate
may be adjusted, usually between the limits of 4 and 20 in. per min., so
that the combustible material is burned before the ash is discharged from
the rear end into the ashpit.

The shearing action of adjacent grate bars as they pass around the
curved supporting member at the rear of the stoker provides a seli-
cleaning action for the grate bars. Air is supplied under adjustable
pressure to several compartments under the grate. Thus the supply of air
to various sections of the fuel bed may be adjusted to suit the combustion
requirements.

When bituminous and other high-volatile coals are burned, high-
velocity air jets are installed in the front furnace wall. The volatile matter
that is released from the incoming green coal is mixed with swirling
turbulent air that is introduced above the distillation zone. Two important
results are thereby accomplished: 1) the volatile matter is burned
smokelessly, and 2) a high-temperature zone is formed which provides for
stable ignition of the incoming coal. The existence of this highly
incandescent zone of turbulent combustion over the front end of the stoker
makes mixing arches in the furnace unnecessary, and an open furnace with
vertical walls similar to the spreader-stoker furnace may be used.

The small sizes of anthracite which cannot be sold for a domestic fuel
and the small sizes of coke which are too small to charge into the blast
furnace, called coke breeze, are important stoker fuels in certain localities.
These fuels contain practically no volatile matter. Because of the fine size
and large total surface of the incandescent carbon in the fuel bed, all the
oxygen combines with carbon a short distance aboyve the grate unless fuel-
bed air velocities are so high as to almost lift the fuel from the grate.
Under these conditions, large amounts of fine particles of carbon are
blown upward into the furnace. .

It is necessary to maintain a hot zone above the entering fuel to ignite
the fuel on the grate. Accordingly, furnaces for burning anthracite and
coke breeze are constructed with a long rear arch and over-fire air
injection through the rear arch.
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The net effect is to maintain a hot zone over the incoming fuel and to
blow the fine particles of carbon onto the front of the stoker so as to assist
ignition and retain them in the combustion zone until they are burned.
Over-fire air injection and a high furnace are necessary to burn the CO that
1s formed in the fuel bed. :

The traveling-grate stoker is similar in general appearance and operation
to the chain-grate stoker except that individual grate bars or keys are
mounted on carrier bars which extend across the width of the stoker and
are attached to and driven by several parallel chains. Since adjacent grate
bars have no relative motion with respect to each other, this stoker is
particularly applicable to the burning of the fine sizes of anthracite and
coke breeze in which all the fuel may pass through a screen having 3/16-
in. round openings.

1.Read the following words:

Chain-grate stoker, continuous chain, structural steel frame,
sprockets, hydraulic cylinder, uniform layer, death, adjustable,
combustible, compartment, bituminous, high-volatile, high-velocity,

release, turbulent, smokeless, incandescent, anthracite, oxygen, injection,
screen.

2.Remember the following words and-combinations:

Chain-grate stoker,[ r{f emn, f rect , 5 18Ut T
Continuous chain / &g# ’i’/ﬂ,/. Uas , ,’4/5//?]

Structural steel frame / S£7 4 k-éfg)fa/ , SH ./ , Lresm/
Sprockets [ 5 or Jpe 74 ]

Ratchet cylinder [ /L1, /1l hdaT

Gratebars [Qrel | "hg 77

Discharge [/ s 'f S q5]

Rear of the stoker /775 _—;{‘/ py; / sHtokod

Stable ignition ['SZerh/ , 1941 (32

Coke breeze [ "£9t/k | ‘pri-z 7 ,
Traveling-grate stoker [’szc;}f'y[/ﬁ, /Q/T?/// 57{7/’&—]
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3.Put the following words into the gaps:

Sprockets, heat-resistant, hopper ,adjustable, bituminous, high-
volatile, incandescent, volatile, to maintain

1. These fuels contain practically no () matter...

2.1t is necessary () a hot zone above the entering fuel to ignite.

3.The grate bars are made of () cast iron, are cooled by the air supplied
4.for combustion, and form a flat undisturbed surface for the fuel bed.
5.Coal from the stoker () is placed on the moving grate in a uniform
layer, the depth of which is controlled by the vertical movementofan ()
fuel gate.

6.When () and other ( ) coals are burned, coals are burned, high-
velocity air jets are installed in the front furnace wall.

7.The existence of this highly ( ) zone of turbulent combustion over the
front end of the stoker makes mixing arches in the furnace unnecessary...
8.These fuels contain practically no () matter.

9.1t is necessary ( ) a hot zone above the entering fuel to ignite the fuel
on the grate,

4 Translate the following word combinations
from Russian into English:

MexaHnueckas TOMKa ¢ LEIMHOM PEIEeTKOW, MeXaHUYeCKas TOTIKA ¢
ABHXYLWIMMUCS KOJIOCHUKAMH, OUTYMUHO3HBIN yroJib, 30Ha BEICOKOH
TEMIIEPATYPHL, BO3IYIIHAR CTPYS, 30Ha HAKAILJIMBAHUA.

5.Make up 3 form of the following verbs:

To have, to run, to make, to sell, to burn, to know, to bring, to
charge, to blow

6.Put the necessary prepositions
into the gapes:

1.The grate bars are supplied ( ) combustions...

2.Coal { ) the stoker hopper is placed {( ) the moving grate ( ) a
uniform layer...

3.The speed ( ) the grate may be adjusted...
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4.Air is supplied ( ) adjustable pressure several compartments ()
the grate.

5.The existence ( ) this highly incandescent zone is formed which
provides () stable ignition ( ) the incoming coal...

6.Because () the fine size and large total surface ( ) the
incandescent carbon () the fuel bed...

7.( ) these conditions, large amount ( ) fine particles ( ) carbon
are blown upward () the furnace.

8.The net effect is to maintain a lot zone ( ) the incoming fuel and
to blow the fine particles ( ) carbon ( ) the ( ) the stoker to assist
ignition. ..

STEAM GENERATION

Steam is used for space heating, in manufacturing processes, and
for power generation. Except for hydroelectric power plants, practically
all the central-station generating capacity is in the form of steam
turbines. Because of the magnitude of the load and the economies that are
effected through the use of the smallest possible number of largest
machines, most central-station turbines now being built are in the size
range of 1000,000 to 600,000 kw. It is standard practice to install one
steam-generating unit per turbine. Consequently, these turbines require
steam-generating units in the capacity range of 750,000 to over 3,000,000 Ib of
steam per hr.

The steam boiler is a pressure vessel in which feedwater can be
converted into saturated steam of high quality at some desired pressure.
When other heat-transfer surfaces such as superheater, air heater, or
economizer surfaces are combined with boiler surface into a unified
installation, the name steam-generating unit is applied to the complete unit.

Boilers in which the water is inside the tubes are called water-tube
boilers, whereas boilers that have the hot products of combustion in the
tubes and the water outside the tubes are called fire-tube boilers. Boiler
heating surface is defined as that surface which receives heat from the
flame or hot gases and is in contact with water. The area is based on the
surface receiving the heat, that is, the outside area of water tubes and the
inside area of fire tubes.

1.Read the following words:
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Hydroelectric L A8 1drowil €£7rrk]
Magnitude /27 3£ 90/7 / ud J
Consequently /7 k' ops7k A/o’"/)f /; v 7
Capacity / £7 ' 850717

Economizer / /' 'k Dhoms 77T
Installation [ /15t /e 19777

2. Put the following words into the gaps:

Hydroelectric, magnitude, vessel, economizer, whereas, heating,
Receiving
1. Except for () power plants, practically all the central-station generating
capacity is in the form of steam turbines.
2. Because of the () of the load and the economies that are effected
through the use of the smallest possible number of largest machines.
3. The steam boiler is a pressure ( ) in which feedwater can be converted
into saturated steam of high quality at some desired pressure.
4. When other heat-transfer surfaces such as superheater, air heater,
or ( ) surfaces are combined with boiler surface into a unified
installation. ..
5.Boilers in which the water is inside the tubes are called water-tube
boilers, ( ) boilers that have the hot products of combustion in the tubes and
the water outside the tubes are called fire-tube boilers.
6. Boiler ( ) surface is defined as that surface which receives-heat from
the flame or hot gases and is in contact with water.
7. The area is based on the surface () the heat, that is, the outside area of
the water tubes and the inside area of fire tubes.

3.Translate from Russian into English

IIpoU3BOACTBEHHBIN TpPOIIECC, MPAKTHYECKH, CIEAOBATEIBHO, [MUTATEILHAL
BOJIa, YCTAHOBKA, TOrA KaK, BHELIIHUNA, BHYTPEHHUH

4. Make up three forms of the verbs:

Forget, give, say, tell, know, mean, write, fall, feel, sleep
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5. Put the necessary prepositions:

1. Steam is used ( ) space heating, () manufacturing processes,
and () power generation.
2. The steam boiler is a pressure vessel () which feedwater can be converted
() saturated steam ( ) high quality { ) some desired
pressure.
3. Boiler () which the water is inside the tubes are called water-
tube boilers, whereas boilers that have the hot products () combustion ()
the tubes and the water outside the tubes are called
fire-tube boilers.
4. Boiler heating surface is defined as that surface which receives
heat () the flame or hot gases and is { ) contact ( ) water.
5. The area is based () the surface receiving the heat, that is,
the outside area { ) water tubes and the inside area () fire tubes.

6.State to what part the following words belong and translate them

Extract-extraction-extractive
Expand-expansion-expensive
Exist-existence-existent
mix-mixture
present-presence-presentable
use-useful-useless

BOILERS

Fire-tube boilers. These are boilers with straight tubes that are
surrounded by water and through which the products of combustion pass.
The tubes are usually installed within the lower portion of a single drum or
shell below the water-line.

Water-tube boilers. These are boilers in which the tubes themselves
contain steam or water, the heat being applied to the outside surface. The
tubes are usually connected to two or more drums set parallel to, or across,
the center line. The drums are usually set horizontally.
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Tube shape and position. The tubular heating surface may be
classified: 1) by form — either straight, bent, or sinuous or 2) by
inclination — horisontal, inclined or vertical.

Firing. The boiler may be either a fired or an unfired pressure
vessel. In fired boilers the heat applied is a product of fuel combustion. A
nonfired boiler has a heat source other than combustion.

Circulation. The majority of boilers operate with natural circulation.
Some utilize positive circulation in which the operative fluid may be
forced “once through” or controlled with partial recirculation.

Furnace position. The boiler is an external combustion device in
that the combustion takes place outside the region of boiling water. All
heat must be transferred through the heating surface to reach the water.
The relative location of the furnace to the boiler is indicated by the
description of the furnace as being internally or externally fired: 1) the
furnace is internally fired if the furnace region is completely surrounded
by water-cooled surfaces; 2) the furnace is externally fired if the furnace is
auxiliary to the boiler or built under the boiler.

General shape. During the evolution of the boiler as a heat producer
many new shapes and designs have appeared. Some of these boilers have
become popular and are widely recognized in the trade, including the
following;:

1. Fire-tube boilers — horizontal return tubular, short firebox,
compact, locomotive, vertical tube (steam jenny), Scotch type, and
residential units,

2. Water-tube boilers — both horizontal straight tube and bent tube
units. The horizontal straight tube boiler may have a box type header made
of steel plate, or a sectional header each section of which connects the
tubes in a single vertical row. The bent tube boiler may have one to four
drums. If the drum is parallel to the tubes, the boiler is long —
longitudinal drum; if across the tubes, it is a cross drum. If the furnace is

enclosed with water-cooled surfaces, it is a waterwall (water-cooled)
furnace. |

1. Read the following words:

Centerline [ /Jé’/??/é/_ / G [
Horizontal /, »or1'20r7/ 7

Inclination Z, 7kl herSar]
Vertical ["vaZr£5L [
3y




Circulation [ , 57 -°KJ.L( Z 5/_[2/7_7
Utilize [ ju 41/212 7
Auxiliary [J: g’Z /14yarr7

2. Put the following words into the gaps:
The centerline, heating, vessel, majority, utilize, location

1. The tubes are usually connected to two or more drums set parallel to,
or across, ().

2. The tubular ( ) surface may be classified...

3. The boiler may be either a fired or an unfired pressure ( ).

4. The () of boilers operate with natural circulation.

5. Some { ) positive circulation in which the operative fluid may
be forced“once through” or controlled with partial recirculation,
6. The relative ( ) of the furnace to the boiler is indicated by the
description of the furnace...

3. Translate from Russian into English:

IlpoaykTbl  cropaHusi, HH)KE  JIMHHH  BOJABIl, TOPU3OHTAJIBHO,
OONBIIMHCTBO, GOPMHBI U MPOEKTHI, J0OABOYHBIH, KAPOTPYOHBI KOTEN,
BOIOTPYOHBIN KOTEN, OrHeBas KOpoOKa, OrHEeYMOPHBIH KUPITAY

4 Make up three forms of the verb:
Fight, rise, leave, sell, become, win, shake, see, lose, stand
5. Put the necessary prepositions:

1. The tubes are usually installed ( ) the lower portion ( ) a single drum
or shell () the waterline,

2. The tubes are usually connected to two or more drums set parallel (),
or { ), the centerline.

3. All heat must be transferred ( ) the heating surface ( ) reach the
water.

4. The horizontal straight tube boiler may have a box type header made (
) steel plate, or a sectional header each section { ) which connects
the tubes ( ) a single vertical row.
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THE TWO-DRUM WATER-TUBE BOILER

A typical small two-drum water-tube boiler is fired by a spreader stoker
equipped with a dump grate. By means of baffles, the gases are forced to
follow a path from the furnace to the boiler exit. This arrangement of gas flow
is known as a “three-pass” design. A water level is maintained slightly below
the midpoint in the steam drum. Water circulates from the steam drum to the
lower or mud drum through the six rows of tubes in the rear of the boiler-tube
bank where the comparatively low gas temperature results in a low heat-
transfer rate. Circulation is from the mud drum to the steam drum through the
front boiler tubes and the side-wall furnace tubes. The side-wall furnace tubes
are supplied with water from the mud drum by means of circulators connected
to rectangular water boxes located in the side walls at the level of the grate.
Water for the front-wall tubes is supplied to a round front-wall header by
downcomer tubes connected to the steam drum and insulated from the
fumaces by a row of insulating brick. Most of the steam is generated in the
furnace-wall tubes and in the first and second rows of boiler tubes which can
“see” the flame in the furnace and absorb energy by radiation. Boilers of this
type have been standardized in a range of sizes capable of generating 8,000 to
50,000 1b of steam per hr.

The position of the drums and the shape of the tubes result in a compact
unit having a well-shaped and economically constructed furnace. By simple
changes in the arrangement of furnace-wall tubes, the design can be adopted to
almost any kind of firing equipment and fuel.

1. Read the following words
Spreader [ 5 pred ]
Maintained [ me// "2 et WO/J
Comparatively / £777 0 H Sy Z/Z/J

Circulation [, j‘g,'gj‘g/ [ e /‘/gjjj
Rectangular [/ /£ £ 7 Z‘él?yﬁ/kc L7

nsulate £ 7004/ 10 L s T T
6



2 'ut the following words into the gaps:

A dump. maintained, circulation, insulated, constructed, equipment
A typical small two-drum water-tube boiler is fired by a spreader

stuker equipped witha () grate. 2. A water level is () slightly
helow the
midpoint in the steam drum. 3. () is from the mud drum to the steam
drum through the front boiler tubes and the side-wall furnace tubes.
4 W
ter for the front-wall tubes is supplied to a round front-wall header by
downcomer tubes connected to the steam drum and () from the
frnaces
pv a rew of insulating brick. 5. The position of the drums and the »bape
al'the tubes result in a compact unit having a wall-shaped and
cconomically () furnace. 6. By simple changes in the arrangement o4
nrnnce -wall tubes, the design can be adopted to almost any kind of
firing ¢ yand tuel.

*. {ranslate from Russian into English:;
FoaorpyOHbi KoTe, 1Byx0apabaHHbiil BOAOTPYORBIN KOTC, W3O IHDG-
¥4Th, BOASHAR KaMepa, NOLAEPKUBATE( COXPAHSThH, OOCTYKHUBATE }, 000-
TWV/10BaIAC, 1T0I0XKEHUE, TPOU3BOAUTD, PACTIOI0KEHHE

4 Make up three forms of the verb:
o hurt to throw, to spend, to rise, to lose, to shak

5.1°ut the necessary prepositions:
! By means ) baffles the gases are forced to follow a path 1 v b
Farnace ¢ ) the botler exit. 2. A water level is maintained slightly (|
the nudnoint () the steam drum. 3. Curculation is () the mud drum
 Ythe steam drum () the front boiler tubes and the side-wall furnace
fubes 4 Water () the front-wall tubes is supplied () a round {rom:-
PR
header () downcomer tubes connected () the steam drum and
insulated
( )the furnaces ( )arow( ) insuiating brick. 5. () simple changes
t )the arrangement () furnace-wall tubes, the design can be adopted
¢ )almostany kind () firing equipment and fuel.
6.Find the predicates in the Passive Veice iv the to01

THE HORISONTAIL STRAIGHT TUBE BOIILER

The horizontal straight tube boiler covers a range of capacity
md  oressure between that of the fire-tube boiler and the large
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central steam generator. It is used in industrial applications
primarily for process steam, occasionally for hearting, and
sometimes for power generation. The horizontal straight tube
boiler is limited to an hourly production of about 10 000 Ib
steam per ft of boiler width. It is simple in operation and has
low draft loss.

The straight tube boiler is made up of banks of tubes that are
usually staggered, the tubes are inclined at an angle (5 to 15
deg.) to promote circulation and expanded at the ends into
headers.

The header (either a box header or a sectional header)
provides flat surfaces for tube connections. It may be connected
to the drum by means of circulation tubes (downcomers or
downtakes for supplying water to the tubes, uptakes or risers for
discharging water and steam from the tubes) or by sheet steel
saddles. The drum may be either longitudinal (long) or across
{cross) with reference to the axis of the boiler tubes. Some
boilers have a portable firebox with wrapper and furnace sheets
instead of a drum. The high end is usually the firing end. The
area of the heating surface (and the capacity) is varied by
changing the tube length and the number of tube row in both
height and width. The tubes, 3 to 4 in. in diameter, are spaced 7
to 8 in. on centers horizontally and 6 in. on centers vertically
(except slag screen tubes, which are on about 12 in. centers).
The tubes are all of the same diameter and length, never over 18
to 20 ft.

As the pressure increases, the header design changes. Greater
tube spacing is required, and the tubes must be smaller in
diameter.

Internal fireside baffles may be horizontal (parallel with and
between the tubes) or vertical (across the tubes). The baffling is
arranged for two or three gas passes across the tubes. In the
headers opposite the tube end, there is a handhole of sufficient
size to permit removal or renewal of the tubes and the inspection
of tubing and cleaning of the tube interior. Handholes are
elliptical in shape, machined to form a smooth gasket seat and
fitted with forged steel handhole plates.
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Superheaters with a maximum temperature rise of about 100F
may be installed. They are termed overdeck and interdeck
depending upon their location in the boiler.

Circulation. The steam and water rises along the inclined
tubes to the front headers, then through the headers and
circulation tubes to the drum. The water then circulates through
the downcomers to the rear header and finally to the tubes to
complete the cycle. In the long drum boiler, the water is diverted
by a baffle plate back through the steam drum. In the cross drum
boiler, steam separators (drum internals), are often used to
eliminate entrained moisture and precipitates, thereby purifying
the steam. If the tubes discharge to the steam drum at or above
the waterline, the boiler is known as an exposed-tube boiler,
otherwise it is a submerged-tube boiler.

Fuels and fuel firing. The horizontal straight tube boiler is
suitable for operation with oil, gas, coal, bagasse, or wood.

Burning methods include oil and gas burners with hand or
stoker firing. Pulverized coal firing is rarely used. The firing is
usually manually controlled.

1.Read the following words

Horizontal [ p h JHZJHH_ ]
Primarily [Préimaril) ]
Staggered [S—LQE’.QQTJdJ
Saddles [ 'S &dLZJ ,
Longitudinal [, [Indz| '{JH dinl)
Gasket [ 'Q 3CS'KI‘17]
2.Put the following words into the gaps

Straight, draft, sectional, wrapper, increases, elliptical,
downcomers, stoker

1. The horizontal () tube boiler is limited to an hourly
production of about 10 000 1b steam per ft of boiler width.

2. It is simple in operation and has low () loss.

3. The header (either a box header or a () header) provides
flat surfaces for the tube connections.
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4. Some boilers have a portable firebox with { ) and furnace
sheets instead of a drum.

5. As he pressure (), the header design changes.

6. Handholes are ( ) in shape, machined to form a smooth
gasket seat and fitted with forged steel handhole plates.

7. The water then circulates through the ( ) to the rear header
and finally to the tubes to complete the cycle.

8. Burning methods include oil and gas burners with hand or (
) firing.

3.Translate from Russian into English:

['Opu3oHTANBHBIA NPAMOTPYOHBIN KOTEN, pa3rpys3kKa, CnyckHas
Tpyba, npokjaaaKa, BOOASHOK KOMIEKTOP, KOTEN C HOTPYXKEHUEM,
JAMTUHA, IMUPUHA, OUHUIIEHUE, BIIAKHOCTD

4 .Make up 3 forms of the following verbs:
To grow, to think, to shut, to set, to drive
5.Put the necessary prepositions:

1.1t is used ( ) industrial applications primarily () process
steam, occasionally () heating, and sometimes ( ) power
generation.

2. 1t may be connected () the drum () means { )
circulation tubes...

3. Some boilers have a portable firebox () wrapper and
furnace sheets instead { ) a drum.

4. Handholes are elliptical ( ) shape, machined ( ) form a
smooth gasket seat and fitted { ) forged steel handhole plates.
5.( ) the long drum boiler, the water is diverted ( ) a baffle
plate back { ) the steam drum.

6. The horizontal straight tube boiler is suitable ( ) operation
() oil, gas, coal, bagasse or wood.

6 .Give the synonyms:

Large, small, many, sad, high, inside
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SUPLERHEATERS

Superheated steam is produced by causing saturated steam
from a boiler to flow through a heated tube or superheater,
thereby increasing the temperature, enthalpy, the specific
volume of the steam.

It should be noted that in an actual superheater there will
be a decrease in steam pressure due to fluid friction in the
superheater tubing.

Maximum work is obtained when a fluid expands at
constant entropy, that is, without friction and without heat
transfer to the surroundings. By calculations it will be found that
the constant-entropy expansion of 1 Ib of dry saturated steam at
1000 psia to a final pressure of 1.0 psia will result in the
conversion into work of 417 Btu, whereas the expansion of
superheated steam at the same initial pressure, 1000 psia but at
1000° F, to the same final pressure of 1.0 psia will result in the
conversion into work of 581 Btu, an increase of 39.3 per cent.

[n addition to the theoretical gain in output due to the
increased temperature of superheated steam as compared to
saturated steam, there are additional advantages to the use of
superheated steam in turbines. The first law of thermodynamics
states that all the work done by the turbine comes from the
energy in the steam flowing through the turbine.

Thus, if steam enters the turbine with an enthalpy of 1300
Btu per Ib and the work done in the turbine is equivalent to 300
Btu per 1b of steam, the enthalpy of the exhaust steam will be
1300 - 300 = 1000 Btu per lb, neglecting heat transfer to the
surroundings. If sufficient energy is converted into work to
reduce the quality of the steam below about 88 per cent, serious
blade erosion results because of the sandblasting effect of the
droplets of water on the turbine blades.

Also, each 1 per cent of moisture in the steam reduces the
efficiency of that part of the turbine in which the wet steam 1is
expanding by 1 to % percent. It is necessary, therefore, that
high-efficiency steam turbines be supplied with superheated
steam. The minimum recommended steam temperature at the
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turbine throttle of condensing turbines for various initial steam
pressures is as follows:

Throttle Steam Minimum Steam
Pressure, psig Temperature, ° F
400 725°

600 825°

850 900°

1250 950°

1450 1000°

1800 1050°

Large power plants currently being built in regions of high
fuel cost are designed for operation at pressures of more than
1500 psig. At these high pressures a reduction in the annual fuel
cost of 4 to 5 per cent can be made by expanding the steam in
the turbine from the initial pressure and 1000 to 1100° F to an
intermediate pressure of about 30 per cent of the initial pressure,
returning the steam to the steam-generating unit, and passing it
through a second superheater, known as a reheater, where it is
superheated to 1000 tol1100° F, and then completing the
expansion of the steam in the turbine. For initial steam pressures
above the critical pressure (3206 psia), a second stage of
reheating is employed.

The decreased strength of steel at high temperature makes
it necessary to use alloy steels for superheater tubing where
steam temperatures exceed 800° F. Alloy steels containing 0.5
per cent of molybdenum and 1 to S per cent of chromium are
used for the hot end of high-temperature superheaters at steam
temperatures up to 1050° F, and austenitic steels such as those
containing 18 per cent chromium and 8 per cent nickel are used
for higher temperatures.

Superheaters may be classified as convection or radiant
superheaters. Convection superheaters are those that receive
heat by direct contact with the hot products of combustion which
flow around the tubes. Radiant superheaters are located in
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furnace walls where they "see" the flame and absorb heat by
radiation with a minimum of contact with the hot gases.

In a typical superheater of the convection type saturated
steam from the boiler is supplied to the upper or inlet header of
the superheater by a single pipe or by a group of circulator
tubes. Steam flows at high velocity from the inlet to the outlet
header through a large number of parallel tubes or elements of
small diameter. Nipples are welded to the headers at the factory,
and the tube elements are welded to the nipples in the field, thus
protecting the headers from temperature stresses due to uneven
heating during final welding.

The amount of surface required in the superheater depends
upon the final temperature to which the steam is to be super-
heated, the amount of steam to be superheated, the quantity of
hot gas flowing around the superheater, and the temperature of
the gas. In order to keep the surface to a minimum and thus
reduce the cost of the superheater, it should be located where
high-temperature gases will flow around the tubes. On the other
hand, the products of combustion must be cooled sufficiently
before they enter the superheater tubes so that any ash that may
be present has been cooled to a temperature at which it is no
longer sticky or plastic and will not adhere to the superheater
tubes. In a modern two-drum steam generating unit fired by a
continuous-ash-discharge spreader stoker, the superheater is
located ahead of the boiler convection surface and at the gas exit
from the furnace. In installations burning coal having a high
content of low-fusing-temperature ash, it may be necessary to
place a few boiler tubes ahead of the superheater.

1. Read the following words:
Superheater [ '5ju: P, hi1td7]
Volume [ 'VvIo[ium]
I-xpansion DKS 'Pee hfa n:]
Conversion CKan‘va:{an]
Droplet [drypLit]

Erosion [|'T3W39h ]
Throttle "84 L[]
Austenitic [':)Sfeﬂ it K]
Nipple LN L]
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fut the necessary prepositions:

I Maximum work is obtained when a fluid expands ( ) constant

entropy. that 1s, ( } friction and ( ) heat transfer ( ) tha
wirtorlings,
caddition () the theoretical gain () output due ¢ 1 the

worcased 1emperature () superheated steam as compared { )saturates
steam. there are additional advantages () the use () superheated!
steam { ) turbines.

4 Also. cach | per cent () the moisture { ) the steam rcduces 1ne
crhorenewy o Y that part {0 ) the turbine () which the wee st e
cxpandiog ¢ ) 1 () S per cent.

4. l.arge power plants currently being build { ) regions () high fucl
cost are designed () operation () pressures { ) more than 1500
nSig.

5 ¢ ) ipifial steam pressures () the critical pressure (3206 psiay, 2
vecondd stage { ) reheating 1s employed.

0. Radiant superheaters are located () furnace walls where ihey “see”
the *flame and absorb heat () radiation ()} a minimum -

¢ Yeomtact( ) the hot gases.

7 Nipples are welded () the headers () the factory. and the tibe
crements are welded () the nipples () the field, thus protecting the
headers () temperature stresses due () uneven heating {3+ tina!
welding,

6.Find the predicates with the model verbs
7.Arrange synonyms in pairs and translate them

£} (o choose 2) to finish 3) to construct 4) to leave S) to tight

a0 erier 7) famous &) main 9) to attend

s ehtel by to come in ¢) to select d) to build e) to complete

1t Ho away g) to visit hy well-known i) to struggle -
ECONOMIZERS AHD AIR HEATERS

The largest loss that occurs when fuel is burned for steam
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5. Put the necessary prepositions:

1. Maximum work is obtained when a fluid expands ( )
constant entropy, that is, { ) friction and ( ) heat transfer (
) the surroundings.

2. () addition () the theoretical gain ( ) output due ( )
the increased temperature ( ) superheated steam as compared (
Jsaturated steam, there are additional advantages ( ) the use (
)} superheated steam () turbines.

3. Also, each 1 per cent ( ) the moisture ( ) the steam
reduces the efficiency ( ) that part { ) the turbine () which
the wet steam is expanding () 1 { ) %2 per cent.

4. Large power plants currently being build () regions ()
high fuel cost are designed () operation () pressures ()
more than 1500 psig.

5. ( ) initial steam pressures { ) the critical pressure (3206
psia), a second stage { ) reheating is employed.

6. Radiant superheaters are located () furnace walis where they
“see” the flame and absorb heat () radiation () a minimum
() contact ( ) the hot gases.

7. Nipples are welded () the headers () the factory, and the
tube elements are welded ( ) the nipples () the field, thus
protecting the headers ( ) temperature stresses due { )
uneven heating { ) final welding.

6.Find the predicates with the model verbs
7.Arrange synonyms in pairs and translate them

1) to choose 2) to finish 3) to construct 4) to leave 5) to fight

6)to enter 7) famous &) main 9) to attend

a) chief b) to come in ¢) to select d) to build ¢) to complete

f) to go away g) to visit h) well-known i) to struggle
ECONOMIZERS AHD AIR HEATERS

The largest loss that occurs when fuel is burned for steam
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header. If the inlet header is at the bottom so that so that the
water rises as it flows from tube to tube, the hot gas normally
enters at the top and flows downward. Thus the coldest gas will
be in contact with the coldest tubes, and it is possible to cool the
gas to within 125 to 150F of the temperature of the inlet water 1f
sufficient surface is installed.

Since the economizer has water in the tube and a dry gas
around the tube, the major resistance to heat transfer is on the
gas side. In order to increase the surface exposed to the gas
around per linear foot of tube and thus increase the effectiveness
of the tubular surface, the economizer has fine welded to the top
and bottom of each tube. This increases the surface available for
heat transfer from the gas without substantially increasing the
pressure drop of the gas as it flows across the surface. The gas
flows at right angles to the tubes, and the 2-in. finned tubes are
staggered to promote effective scrubbing of the outside surface
by the gas so as to improve the overall heat-transfer coefficient,

Where scale-free feedwater is available or acid cleaning of
heat transfer surfaces is used to remove scale, the flanged return
bends may be eliminated. The flow circuits then consist of
continuous welded tubing between inlet and outlet headers.

1. Read the following words:

Efficiency [ !’ {lfanﬂ]
Conventional [k3h ‘vén{anl]

Increment ESIHE‘- | mg?tn t]
Sufficient ifonta
Exchangers YKS ;E_S(’/] Y\d Z]

Economizer L1 (:)'KOn3dm 3! 2]
Considerable [Kon'si1darabl 1

Substantlally [Sab ' staenlali]
scrubbing [S KT U brnj

2.Put the following words into the gaps

Conventional, decreases, increment, sufficient, installations,
inlet, downward, economizer, transfer, linear, angles
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1.In the () boiler the theoretical minimum flue-gas temperature
would be the saturation temperature of the water in the boiler
tubes.

2.1t will be noted that, as the temperature difference (), each

( ) of added surface becomes less effective and that the
amount of surface required to cool the gases from 700 to F is
about 60 per cent ...

3.In general, it is not economical to install ( ) boiler surface to
cool the gases to within less than ...

4.In many ( ), it is economical to install a small boiler and a
large economizer and air heater and to deliver the gases to the
economizer...

5.1f the () header is at the bottom so that the water rises as it
flows from tube to tube, the hot gas normally enters at the top
and flows ().

6.Since the () has water in the tube and a dry gas around the
tube, the major resistance to heat { ) is on the gas side.

7.In order to increase the surface exposed to the gas per ( )
foot of tube and thus increase the effectiveness of the tubular
surface...

8.The gas flows at right { ) to the tubes...

3. Translate from Russian into English

4,
Ilogorpesartenb,cTaHAAPTHHIN,CONPOTUBIIEHHE,YBEJIHIEHHE,CBO-
00AHAas OT HAKUNK NUTATEbHAd BOAA,3HAYUTEIbHBIN

4 Make up 3 forms of the worb:
Throw, shut, lose, draw, let, light, read

5.Put the necessary prepositions:

1. The efficiency ( ) a steam-generating unit provided ( )
good fuel-burning equipment is a function ( ) the flue-gas
temperature.

2. The gases must be cooled () the boiler exit-gas temperature
() the flu-gas temperature required () high efficiency ( )
means ) heat exchangers supplied ( ) fluids ( )
temperatures less than the saturation temperature
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( ) the boiler pressure.

3. Since the economizer has water () the tube and a dry gas

( ) the tube, the major resistance { ) heat transfer is { ) the
gas side.

4. The gas flows ( ) right angles {( ) the tubes, and the 2-in.
finned tubes are staggered () promote effective scrubbing
() the outside3 surface { ) the gas so as to improve the
overall heat-transfer coefficient.

5. The flow circuits then consist { ) continuous welded tubing
( ) inlet and outlet headers

6. Arrange antonyms in pairs.

1) active, 2) to find, 3) rich, 4) the first, 5) correct, 6) high,

7) to disappear, 8) to weaken, 9) peace, 10) to decrease, 11)

to appear, 12) to lengthen, 13) wrong, 14) low, 15) poor, 16)
to lose, 17) the last, 18) to shorten, 19) war, 20) passive, 21)
to strengthen, 22) to increase

THE AIR HEATER

The tubular air heater is constructed by expanding vertical tubes into
parallel tube sheets which form the top and bottom surfaces, respectively,
of the gas inlet and outlet boxes. The tube bank is enclosed in an insulated
casing so constructed that the inlet air at room temperature can be admitted
to the heating surfaces at the upper end from a fan or blower. The air
passes downward around the tubes in a direction opposite to the flow of
the hot gases and leaves the air heater at the lower end of the tube bank.
Deflecting baffles are installed to guide the air and reduce frictional
resistance at the turns. A by-pass damper and baffle permit by-passing the
air around the upper half of the tube surface on light load when there is
danger of corrosion due to low flue-gas temperatures. Long tubes closely
spaced to maintain high air and gas velocities and countercurrent flow of
gases and air make it possible in many installations to cool the gases to a
temperature 100° to 200° F below the temperature at which the hot air is
discharged.

Let us consider another type of air heater which operates on the
regenerative principle. A drum filled with corrugated sheet-steel plates is
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rotated about a vertical shaft at about 3 rpm by means of a small motor.
Hot flue gas passes downward through the right side of the rotor from a
duct connected to the economizer or boiler. An induced-draft fan may be
connected by a duct to the lower side of the air-heater casing. This fan
induces a flow of the gases through the boiler, economizer, and air-heater
surfaces, and discharges them to waste up the chimney. The cold air from
a forced-draft fan flows upward through the left side of the rotor, where
the air is heated, after which it is delivered through suitable duct work to
the stoker or burner in the furnace. Any point on the corrugated sheet-
metal surface of the rotor is rotated alternately into the hot descending gas
stream and the cold ascending air stream, thus transferring energy from the
hot gas to the cold air,

Radial seals with rubbing surfaces on them are mounted on the rotor
and make contact with a flat section of the casing between the hot-gas and
cold-air ducts, thus minimizing leakage between the two streams of fluid.
The depth of the rotor is normally between 3 and 4 ft. The unit is also
made for operation about a horizontal shaft with horizontal flow of gas and
air where building space makes such an arrangement desirable.

The maximum air temperature that can be used in stoker-fired
installations without increasing grate maintenance is about 300° F, since
the grate surface which supports the hot fuel bed must be cooled by the air
to a temperature below which the iron grates will not be damaged. Air
temperatures of 600° F are often used with pulverized coal. Since the
stoker limits the heat-recovery possibilities of the air heater, both
economizers and air heaters are usually installed in stoker-fired high-
pressure steam-generating units. Where oil, gas, or pulverized coal is
burned, an air heater is often installed without an economizer, although in
many high-pressure units it may be more economical to reduce the boiler
surface and use an economizer. The air heater is necessary in modern
pulverized-coal plants since the coal is dried in the pulverizer by hot air to
reduce power consumption and increase the capacity of the mill.

1. Read the following words:

Tubular [ ‘U U bJ U l'aj

Deflecting [dl flext N
Countercurrent’ KA U Nt , "KATONT ]
Regenerative [ T ‘dZenerd ¢ v]
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Corrugated [/KJFHQEI%JC’J
Induced-dratt [ 1N'dju:st , dra {43
Duct work [ dAKt ,\v3k]

2. Put the following words into the gaps:
Insulated, deflecting, corrugated, induced-draft, discharges, rotated,
descending, pulverized, although, economizer

1.The tube bank is enclosed in an () casing so constructed that the inlet
air at room temperature can be admitted to the heating surfaces at the
upper end from a fan or blower.

2. () baffles are installed to guide the air and reduce frictional resistance
at the turns.

3. A drum filled with ( ) sheet-steel plates is rotated about a vertical shall
at about 3 rpm by means of a small motor.

4. An () fan may be connected by a duct to the gases through the boiler,
economizer, and air-heater surfaces, and ( ) them to waste up the
chimney.

5. Any point on the ( ) sheet-metal surface of the rotor is () alternately
into the hot () gas steam and the cold ascending air stream, thus
transferring energy from the hot gas to the cold air.

6. Air temperatures of 600 F are often used with () coal.

7. Where oil, gas or pulverized coil is burned, an air heater is often
installed without an (), although in many high-pressure units it may be
more economical to reduce the boiler surface and use an ().

3. Translate from Russian into English:
M305npoBath, UCKYCCTBEHHASA TAra, CONPOTHBJIEHHE, TOTIOYHBIN ras,
YCTAaHOBKA, BBITYyCKaTh, FTOPPHUPOBAHHBIN JHCT, YMEHBLIATh, ABIMOBAS
TpyOa, MPUHYAUTENIbHAS TAra, NepenyCcKHas 3aIBUKKA

4 Translate from English into Russian:
Since, depending on, essentially, consequently, thus

5. Put the necessary prepositions:
1. The air passes downward ( ) the tubes ( ) a direction opposite ()
the flow () the hot gases and leaves the air heater () the lower end
() the tube bank.
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2. Let us consider another type () air heater which operates () the
generative principle.

3. A drum filled ( ) corrugated sheet-steel plates is rotated ( ) a vertical
shaft ( )( )3 rpm( )means( )asmall motor.

4. This fan induces a flow () the gases () the boiler, economizer, and
air-heater surfaces, and discharges them () waste () the chimney.

5. Radial seals () rubbing surfaces ( ) them are mounted ( ) the rotor
and make contact ( ) a flat section ( ) the casing ( ) the hot-gas and
cold-air ducts, thus minimizing leakage ( ) the two streams

() fluid.

6. The air heater is necessary () modern pulverized-coal plants since the
coal is dried () the pulverizer () hot air to reduce power consumption
and increase the capacity () the mill.

6. Arrange synonyms in pairs:

1) to occur, 2) rapidly, 3) spot, 4) to encounter, 5) to offer, 6) to finish,
7) quickly, 8) place, 9) to happen, 10) to supply, 11) to meet, 12) to
provide, 13) aim, 14) to suggest, 15) to indicate, 16) to construct, 17) till,
18) to denote, 19) up to, 20) to build, 21) to complete, 22) purpose

THE STEAM-GENERATING UNIT

For operation at pressures below the critical pressure, a steam-
generating unit consists of a boiler, superheater, air heater, and ( or )
economizer. The furnace walls are either partially or fully covered with
boiler tubes. In general, moct of the steam is generated in the furnace-wall
tubes since they can absorb radiant energy from the high-temperature
flame.

A typical stoker-fired steam-generating unit in the smaller size range®,
has a capacity of 72,500 1b of steam per hr. The gases as they leave the
completely water-cooled furnace pass across the superheater surface,then
the convection tubes of the boiler, then upward through a small
aconomizer, downward through a tubular air heater, dust collector, and
fan, to the chimney. The boiler is of the two-drum type without gas
baffles; that is, it is a single-pass boiler. The internal baffles in the steam
drum are so arranged that the last four rows of boiler tubes in which the
heat-transfer rate is quite low are downcomers. Since a major iterh in the
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cost of a boiler is the drums, as many boiler tubes as possible are placed
between the drums. A large amount of surface is required to cool the gases
from the temperature at which they leave the superheater to the final
temperature.

Depending upon the steam pressure, the feedwater is heated in regen-
erative feed-water heaters to 275F to over 600F, depending on pressure,
before being admitted to the economizer. Essentially, the economizer
raises the feed-water temperarure almost to the saturation temperature, the
boiler supplies the latent heat, and the superheater supplies the superheat.
It will be noted that, as the pressure increases, a decreasing portion of the
total energy absorption occurs in the boiler and that, for pressures above
the critical, there is no boiler. Supercritical-pressure steam generators
essentially are economizers connected to superheaters. There is no steam
drum since there is no boiling and no steam to be separated from water at a
constant temperature.

At the higher pressures at which natural circulation boilers may be
used, the boiler becomes a smaller part of the installation and the
superheater and reheater become a larger portion of the total heat-transfer
surface.

Modern high-capacity steam-generating units have been developed to
the point that they can be depended upon to carry heavy loads
continuously for months at a time. Their reliability is approximately equal
to that of modern steam turbines. Consequently, most new central-station
power plants are built on the unit system: that is, with each turbine
generator supplied with steam from its own steam-generating unit. Thus,
turbine-generator units in capacities up to 500000 kw are being supplied
with steam from a single stem-generating unit. One of the major reasons
for this arrangement is the decreased cost per unit of capacity which
results from increased size.

1. Read the following words:
Baffles [ "boef| 2]
Single-pass L'S1ngL., pA: i}
Superheater [ SjuU:p3,hiito ]
EssentiallyL [ lt_'s e nﬁ gl
Latent [ Lertant _ _ ,
Supercritical-pressure [ S) U P T tikal, Prefgj
Approximately L9 'Proksimit L]
Consequently [ "K Jhsy” Kwentl)]
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2 Put the following words into the gaps:
Partially, baffles, between, almost, connected, approximately, reasons

1. The furnace walls are either () or fully covered with boiler tubes.

2. The boiler is of the two-drum type without gas (  ); that is a single-pass
boiler.

3. Since a major item in the cost of a boiler is the drums, as many boiler
tubes as possible are placed () the drums.

4. Essentially, the economizer raises the feed-water temperature () to the
saturation temperature, the boiler supplies the latent heat, and the
superheater supplies the superheat.

5. Supercritical-pressure steam generators essentially are economizers

() to superheaters.

6. Their reliability is ( ) equal to that of modern steam turbines.

7. One of the major () for this arrangement is the decreased cost per unit
of capacity which results from increased size.

3.Translate from Russian into English:

ITaporeneparop, 0IHOXOOBOM KOTEN, OCTABIATh, IUTATEIbHAS BOJA,
CYLUECTBEHHO, ra30Bas HaIpaB/floIas NEPEropoaKa, 0AHOXOI0BOM
KOTEN,AByx0apabaHHbIi BOXOTPYOHBIN KOTEN, NBIMOX0, TIPUOIH3UTENBHO

4 Find the Participle 2 and translate:

5. Translate the following words taking into
consideration the meaning of their antonyms given
in brackets:

to connect ( to disconnect-pasbeaunsTs); to heat ( to cool-oxnaxnarts),
positive ( negative-oTpunaTenbusii); to charge (to discharge-a1.
Paspsixars); simple (complicated-cinoxHniit); to give ( to take-6pars); to
melt (to solidify-3acTeiBath); equal (unequal-HeparHrIii); absence
(presence-npucyTcTBHUE); remarkable (usual-o0pryHEIH); to Increase(to
reduce-ymensiiats); previous (future-oyymuit); military (civil-
rpaxkJ1aHckuit); capable (incapable-auecnioco6HbIi); rapid (slow-
Meaennsli); fault (advantage-npeumyiecTro)
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6. Put the necessary prepositions:

1. The furnace walls are either partially or fully covered () boiler tubes.
2. the boiler is () the two-rum type () gas baffles; that is, it is a single-
pass boiler.

3. A large amount () surface is required to cool the gases () the
temperature at which they leave the superheater ( ) the final temperature.
4. ( ) the higher pressures ( ) which natural circulation boilers may be
used, the boiler becomes a smaller part () the installation and the
superheater and reheater become a lager portion () the total heat-transfer
surface.

5.0ne () the major reasons ( ) this arrangement is the decreased cost
per unit () capacity which results ( ) increased size.

55



List of expressions

Above — BBIIICYNOMAHYTHIH

According to — cornacHo, B COOTBETCTBHH C
Accordingly — B COOTBETCTBHH ¢ ITUM

A great dial of — MHOTO, 60BIIIOE KOJTUYECTBO
Along with — Hapsaay, BMecTe C

A number of - psi, MHOTO

As a general rule — kak npaBuo

As follows — cieayiomum obpazom

As pointed out above — Kak yKa3bIBaJIOCh BBIILE
Because of — u3-3a, BclieACTBUE

By gravity — moa A€HCTBUEM CHIIBI TSAXKECTH

By means of — nocpeacTBOM, IPU TOMOIIH
Compared with — no cpaBHEHH10, B CPaBHEHUH C
Concerning — KacarIuiics, OTHOCHTENBHO, B OTHOIICHUH
Due to — u3-3a, BcaeacTBUE, 00y CIIOBJICHHBIA
Depending on — B 3aBUCUMOCTH OT

For instance — nanpumep

For this reason — no 3to#i npuunHe

From the standpoint of — ¢ Touku 3peHus
Furthermore — kpoMme Toro, K TOMy *e€, 6onee Toro
In a steady flow — HenpepwpIBHO

In as much as — BBUY TOT©O, UTO; MOCKONBKY

In balance — B paBHOBECUH

In fact — dhakTUyecKH, Ha CaMOM Jaele

In general — 06b1uHO

In series — nmocne0BaTEILHO

In the case of —B ciyuae

In the range of — B npexenax

In turn — B CBOIO OoYepeab

It is advisable — pexomenayeTcs, ienecoobpazHo
It is common knowledge — oO1men3pecTHO

It is customary — 0OBIYHO NIPHHATO

It is likely — BeposTHO, MO-BUAMMOMY

[t should be kept in mind — cnieayeT NOMHUTD

It should be mentioned — cnenyer ynomsHy b

It should be noted — cnegyet 3ameTuTh
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No longer — Gonklle He, yXe He

On a weight basis — o Becy

On a worldwide scale — B MupoBOoM MaciuTabe

On the other hand — ¢ apyro# cropoHsl

Presumably — mo-BuauMomMy, peaAnoaoKATENEHO
Rather...than — ckopee...4em

Refer to as — Ha3BIBaTH, IMEHOBATH

Roughly — npubnusurensho

Seemingly — no-suanMoMy

Similarly — Tax e, nogo6HsiM 0Gpazom

To a certain extent — 10 HEKOTOPO# CTENEHH

To a limited extend — B orpaHd~MeHHOH CTEIEHU

To an appreciable extent — B 3HAUUTENBHOHN CTEMEHH
To a small extend — B HE3HAYNTEILHOH CTEITEHU

To the extent of — g0

To take into consideration -npuHAMATE BO BHUMAHUE, YYUTHIBATh
Unfortunately — k coxaleHuO

Unlikely — B oTiaune ot

Upto— 1o

Vice versa — (n1at.) HaoGopoT

With regard to — OTHOCHTENBLHO, IO OTHOIIEHHUIO K

List of Abbreviations

BOD (Biochemical Oxygen Demand) — 6MoxuMudeckoe norpedienue
kucnopoaa (bIIK)

C (Centigrade) — reMniepatypsas mkana Llenbcus

Cd (cord) — cknaackas Mepa ApeBECHHBI

DP (degree of polymerization ) — cTeneHb MONTUMEPH3aLIHH

rpm (revolutions per minute ) — 00OPOTOB B MUHYTY

F { Fahrenheit ) — remnepatypnas mkana ®apenreira

fsp ( fibre saturation point ) — TOUKa HaCBIIIEHUS BOJIOKHA

ft (foot ) — dyr

g.p.m. {gallons per minute ) ~ raJJoHOB B MUHYTY

hp (horsepower ) — nomagunas cuiaa, MOIMHOCTE

hr { Hour ) — gac

1.€. —TO €CTh

in (inch ) — mo#im

psi ( pounds per square inch ) — ¢pyTOB Ha KB. METD
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