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STEAM BOILERS

J

introduction

Asteam generator or boiler, usually, a closed vessel made of steel. Its function is to transfer
the heal produced by the combustion of fuel (solid, liquid or gaseous) to water, and ultimately to
generate steam. The steam produced may be supplied :

1. Toan extemal combustion engine. i.e. steam engines and turbines.

o Atlowpressures forindustrial process work in cotton mills, sugar factories, breweries,
elc,and

3. For producing hot water, which can be used for heating instaliations al much lower
pressures. .
3.4, Classification of steam boilers.

Though there are many classification of steam boilers, yet the following are important from
the subject point of view :

1. According to the contents in the tube. The steam boilers, according to the contents
inthe tube may be classified as :

(a) Fire tube or smoke tube boller and
(b) Watertube boiler.

In fire tube steam boilers, the flames and hot gases. produced by the combustion of fuel.
pass through the tubes (called mulli-tubes) which are surrounded by water. The heat s conducted
through the walls of the tubes from the hot gases to the surrounding water. Examples of fire tube
boilers are : Simple vertical boiler, Cochran boiler, Lancashire boiler, Cornish boller, Scotch marine
boiler, Locomotive boilerand Velcon boiler.

In water tube steam boilers, the water is contained inside the tubes (called water tubes)

which are surrounded by flames and hot gases from outside. Examples of water tube boilers are -
Babcock and Wilcox boiler, Stirling boiler, La-Mont boiler, Benson boiler, Yarrow boiler and Loeffler

boiler. _
2. According to the position of the furnace. The steam boilers, according to the position
of the furnace are classified as .

(@) Intemally fired boilers, and

(b) Externally fired boilers

Inintemnally fired steam bollers. the furnace is located inside the boiler shell. Most of the fire

tube steam boilers are internally fired.

In externally fired steam boilers, the fumace s arranged underneatn ina brick-work setting.

Water tube steam boilers are always externally fired.
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3. According to the axis of the shell. The steam boilers, according lo th
shell, may be classified as :

(a) Vertical boilers and

(b) Horizontal boilers.

In vertical steam boilers, the axis of the shell is vertical. Simple verlical boller anq C°Chran
boiler are vertical boilers.

In horizontal steam boilers, the axis of the shellis horizontal. Lancashire boiler, Locgm
boiler and Babcock and Wilcox boiler are honizontal boilers.

4. Accordingto the number of tubes. The steam boilers, according to the nUMber o
tubes, may be classified as :

(a) Single tube boilers and
(b) Multitubular boilers

In single tube steam boilers there is only one fire tube or water tube. Simple vertical boilerang
Comish boiler are single tube boilers.

€ axig g lhe

Oliva

In Multitubular steam bollers, there are two or more fire lubes or water tubes. Lancashire
boiler, Locomotive boiler, Cochran boiler, Babcock and Wilcox boiler are multitubular boilers.

5. According to the method circulation of water and steam. The steam boilers,
according lo the method of circulation of water and steam, may be classified as :

N\

(a) Natural circulation boilers, and
(b) Forced circulation boilers.

In nalural circulation steam bollers, the circulation of wa

which are set up during the heating of water. In most of th
of water.

leris by natural convention currents,
e steambollers, thereisa natural circulation

~ Inforced circulation steam boilers, there s a forced circulation of water by a centrifugal pump
driven by some external power. Use of forced circulation is made in high pressure bollers suchas
La-Montboiler, Benson boiler, Loeffler boller and Velcon boiler.

6. According to the use. The steam boilers, accordin
(@) Stationaryboilers, and
(b) Mobile boilers

The stationary sleam boilers are used in Power planis. 5
are called stationary because they do not mov '

gthetheir use, may be classified 3

nd in industria| process work. Thes?

e from one place 10 anolher.

The m_oblle steanj boilers are those which move from ong p| lers
are locomotive and marine boilers, Place lo anolther. These b0

7. According to the source of the heap The steam boj| ofief
according to the source ol heal supplied for Producing sleam, T oilers may also be clas o
of solid, liquid or gaseous fuel, hot was|e gases - 1€ sourceg maybe the combus |

as by-pr S,
electrical energy or nuclear energy elc, Y-Products of gihgy chemical proces®
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3.2. Cochran Boller or Vertical Multitubular Boller

® These are various designs of vertical mulblubular bollers, A Cochran boiler Is considered (o
be one of the most efficient type of such boilers. It is an improved type of simple vertical boller.

QT_h,Is boiler consists of an external cylindrical shell
and afire boxws shown in Fig.3.1 The shelland fire box
,ale,bolh hemisphencal. The hemispherical crown of the
poiler shell gives pressure of steam and strength 1o
withstand the pressure of steam inside the boiler. The
hemispherical crown of the fire box s also advantageous
for resisting intense heat. The fire box agﬂthe combustion -
. chamber is connected through a short pipe. The flue e B
gases fromthe combustion chamber flow to the smoke '
pox through @ number of smoke tubes. Then_tubes

generally have 62.5 mm extemal diameter and are 165in

‘number. The gases from the smoke box pass to the(Z)
atmosphere through a chimney. The combustion chamber

is lined with fire bricks on the shell side. Amanhole near

the top of the crown on the shell is provided for cleaning(2)

e o e

At the bottom of the fire box, there is a grate (in case of coal firing) and the coalis fed through
the fire hole. If the boiler is used for oil firing, no grate is provided, but the bottom of the fire box is
lined with firebricks. The oil bymer.isillt_&dﬁl_meﬂtenm@@

1.2.1. Babcock and Wilcox Boiler

Fig. 3.1 Cochran Bollor

Itis a straight tube, stationary type water tube boiler, as showin Fig.3.2 lt consist of a stem
and water drum (1). It is connected by a short tube with uptake header or riser (2) atthe back end.

The water tubes (5) (100mm diameler) are
inclined to the horizontal and connects the uptake
head to the down take header. Each row of the
tubes is connecled with two headers, and there
are plenty of such rows. The headers are curved :B" L
when viewed in the direction of tubes so thatone ~
tube is not in the space of other, and hot gases
can pass properly after heating allthe tubes. The
headers are provided vith hand holes inthe front
of the lubes and are covered vath caps (18).

A mud box (6)is provided with each down
lake header and the mud, that seltles down 1S » |
removed. There is slow moving automaticchain ot =
grate on which the coal is fed from the hopper : .
(21). Afire bncks baffle causes hot gases tomove

upwards and downwards and again upwards o
before entering shell by chain (22) which passes overa pulley to the boiler is suspended on steel

girders, and surrender on all the four sides by fire brick walls. The doors (4) are provided foraman

-

4

S SN

Fig.3.2 Babcock and Wilcox Bollor
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to enter the boiler for repairing and cleaning. Water circulates from the drum (1) into the h "
and through the tubes (5) to header (3) and again to the drum. Water conlinues to Circulatg leji e’(2)

tilt is evaporated. Asteam superheater consists of a large number of steel tubes (1) gy . "l
two boxes; one is superheated steam box (11) and other is saturated steam box (12), ny

The steam generated above the water level in the drum flows in the dry pipe (1 3)ang )
box (11). It then passes through the tubeg (10 !
the inlet tubes into the superheated steam box ( i on
becomes superheated. The steam, during the passage through tubes (10), gets fUﬂherh
and through the outlet pipe (14) to the stop valve (15).

The boiler s fitted with usual mountings, such as safely vale (19), feed valve (20), wate”
indicator (8) and pressure gauge (9).

3.2.2. Comparison between Water and Fire Tube bollers

Following are the few points of comparison between a water tube and a fire tube boiler.

Water tube boiler - Fire tube boiler

1.| The water circulates inside the tubes which | The hot gases from the furnance the furnace
are §urrounded by hot gases from the | pass through the tubes which are surroundeq |

fu/mace. , by water, ,
&J’rge/nerates steam at a higher pressure upto &cﬁenemtion of steamonly up 1o 24.5 b |
" | 165bar.
}/Th/ rate of generation of sleam s high I.e. M ofgeneration of steam islow, |.e. upto
| upto 450 tonnes per hour. 9 lonnes per hour,

4.| Fora given power, the floor area required for
the generation of steam is less, i.e. about 5

ym? pertone per hour of steam generation,

}O/erall efficiency with economizer is upto | lisgverall efficiencyis only 75%.
/. 900/0 /‘5,( y

The floor area required is more. i.e. aboutam’
per tanne perhour of steam generalion.

/6/, Jnfan be transported and erected easily as mmuon and erection is difficull.
7 |s various parts can be separted.

7.|ltis preferredforwndelyﬂucluahng loads. It can also Cope reasonably with sudden

increase in load but for a shorter period.
‘ }/ﬂﬁlrechon of waler circulation |s well

,Ihe{ater does not circulate is a definile
deﬁned direction.

194 yperalingcosl is high.

/ .
,  The op/eratmg coslisless.
104The bursting chance are more. bi

The bursting chances are |ess.
11.|The bursting does not
P o i The bursting Produces greater risk to me

damagedf the Property.
Itis used for large power plants. _/ﬂ/g

4 is not sultable for large plants.
—_—

produce any
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3.3 Boller Mountings and Accessories
_ introduction

Boiler mountings and accessories are reuiqred for the proper and salisfactory functioning of

ne steam boilers. Now in this chapler, we shall discuss these fittings and appliances which are
commonly used these days.

4.3.1. Boller Mountings

These are the fittings, which are mounted on the boiler lor its proper and safe functioning.

Though there are many types of boiler mountings, yet the following are important fromthe subject
point of view:

1. Waterlevel indicator
2. Pressure gauge

3. Safetyvalves

4. Stopvalve

5. Blow off cock

6. Feedcheckvalve and
7. Fusible plug

4. Water lovel indicator

It is impontant fitting, which indicates the water level inside

the boiler to an observer. It is a safety device upon which the Tupa (1) 3
correct working of the boiler depends. This fitling may be seen @) _;ﬁ *:']
in front of the boiler, and are generally two in number. L;*
Awater levelindicator, mostly employed in the steam boiler \ o 3
is shown in Fig.3.3. It consists of the cocks and a glass lube. SNsmed N
Steam cock C, Keeps the glass tube in connection with the | epace NE
steam space. Water cook C, Puts the glass tube in connection e N
with the water in the boiler. Drain cock C, is used at frequent i @ ] QL
intervals to ascertain that the steam and waler cocks are clear. El] (@) L E
In the working of a steam boiler and for the proper @) by (
functioning of the waler level indicator, the steam and water cocks C, % N
are opened and the drain cockis closed. In this case, the handles [.\_ B

are place in a vertical position as shown in Fig. The rectangular

passage al the ends of the glass tube contains two balls. Fig. 3.3 Wator lovel Indicator

Incase the glass lube is broken, the two balls are carried along its passages lo the ends of
the glass tube. Itis thus obvious, \hat water and steam will nol escape out. The glass tube can be
easlly replaced by closing lhe steam and waler cocks and opening the drain cock.

When the steam boiler is notworking, the bolts may be removed for cleaning. The glass tube
is kept free from leaking by means of conical ring and the gland nut.
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2. Pressurg gauge

A pressure gauge is used to measure (he pressure of the
steam inside the steam boiler, Itis fixed in front of the steam boller.
The pressure gauges generally used are of bourden lype.

Abourden pressure gauge, In Its simplest form, consists of
an elliptical elastic tube ABC bentinloanarcora circle, as shown
in Fig. This ben| up tube is called bourden's lube.

One end of the tube gauge Is fixed and connected (o he
steam space in the boiler. The otherend is connected to a sector
through a link. The steam, under pressure, flows Into the tube. As
aresull of this increase pressure, the bourden's tube tends to

Steam

straighten ilself. Since the lube is encased in a circular CUVe.  Fig. 3.4 wate, lavol g, !
therefore it tends to become circular instead of straight. With the CAloy
help of a simple pinion and sector arrangement, the elastic deformation of the bg ens,
rotates the pointer. This pointer moves over a calibrated scale, which direclly gives the gaube
pressure. i

3. Safoty valves

(i) Lever safely valve,

(i) Dead weight safety valve

(iii) High steam and lowwater safelyvalve
(v) Springloaded safety valve.

Alever safely valve used on steam boiler is shown rocnn®™ /- Ovide

Fig. It serves the Purpose of maintaining constan| sale B

pressure inside the steam boiler, If the pressure Inside the

boiler exceeds the designed limit, (he valve lifts from ils e Eﬂ‘“”

seal and blows off the steam pressure automatically, ;,” — '
7 Saat

Alever salfety valve consis|s of avalve body with a Z 7
flange fixed to the steam boiler. The bronze valve seat |s 4 ,
screwed tothe body, and the valve is also made of bronza, <)

I Fig. 3. |
Itmay be noted that by using the valve and seal of the Same 9-3.8Lavar salaty vatve
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D) pead weight safoty valve

Adead weight safely valve, used for stationary boilers, is shown In Fig. 3.6 Thevalve s made
of gun metal, and rests on its gun metal seat. It is fixed to the top of a steel pipe. This pipe is bolted

tothe mountings block, riveted tothe top of the shell. Both the valve and the plpe are covered by a
case which contains weights. These weights keep

(he yalve on ils seat under normal working St L Valve
ressure. The case hangs freely over the valve lo N
whichitis secured by means of a nut. : 5/ ]
St 7 V4
When the pressure of steam exceeds the §>/\; 15 vioght
% Seal nighte
normal pressure, the valve as well as the case |55 i

N
(along with the weights) are lifted up fromits seal.  |é&ad: ‘;j
This enables the steam to escape through the = ‘\i

discharge pipe, which carries the steam outside
the boiler house.

’/‘Dlﬂchﬂ'ﬂﬂ ppa

N\
The lift of the valve is controlled by the studs. \ 1
The head of the sluds projects into the interior of b\_
; : . Stoam pipo
the casing. The centre of gravity of the dead weight
safety valve is considerably below the valve which Fig. 3.8 Dead waight safaty valva

ensures thatthe load hangs vertically,

The deaq weight safety valve has the advantage thal it cannot be readily tempered because
any added weight be equal lo the total increases pressure of steam on the valve. The only
disadvantage of these valves, is the heavy which these valves carry.

(Ill) High steam and low water safety valve

These valves are placed at the top of
Comish and Lancashire boilers. It is combination
of two valves, one of which is the lever safety Man valve
valve which blows off steam when the working 1, | femsphetical valve
pressure of steam exceeds. The second valve m‘i
operates blowing off the steam when the water
level becomes too low.

A best known combination of high steam i:r
low water safety valve is shown in Fig.3.7 It e
consists of a main valve (known as lever safety
valve) and rests on its seal. In the centre of the J
main valve, a seal for a hemispherical valve is
formed for low waler operation. This valve is -
loaded directly by the dead weights attachedto { ,_ o= TTIEE
the valve by a long rod. There is a lever J.K, which AN Rk
has ils fulcrum at K. the lever has weight E L2 — - -~~~
suspended at the K. when itis fully immersed in Fig. 3.7 High staaen anl low water iy =
waler, it is balanced by a weight F at the other

end Jofthe lever.

Laver

2|

e e pe= (@) S e
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| and th
When the water level falls, the weight E comes OU‘; o‘:m%-::;re are ,i‘;”e'rg*,“ Fwi o
sufficient lo balance weight E. Therefore weight E comes COWN. P atinchod l') OJecllong,on b
lever to the left of the fulcrum which comes in contact with a co Olhe roq |, b

weight E comes down, the hemispherical valve is lifted up and the steam escapgg Witr; X he

noise, which wams the operator. Adrain pipe is provided to carry waler, which is depogy ":‘:«

valve casing. 4 I
Valve Pivols F Lever

(Iv) Spring loaded safoty valve. seat~ \ LE i

A spring loaded safety valve is mainly used for - )

locomotives and marine bailers. It is loaded with spring o

instead of weights. The spring is made of round or square g Spnng

spring steel rod in helical form. The spring may be in ‘ t

tension or compression, as the steam pressure acts along [ ndge

the axis of the spring. In actual practice, the spring is placed N\ / -
Shacklo

in compression.

A Ramsbotiom spring loaded safety valve is shown
in Fig. 3.8 It1, usually, fitted to locomotives. It consists of a -
castiron body connected to the top of a boiler. It has two Fig. 3.88p ﬂngfogg‘o P—
separate valves of the same size. These valves have their
seating’s in the upper ends of two hallow valve chests. These valve chests are united by 3 bridge
and a base. The base is bolted to a mounting block on the top of a boller over the fire box.

The valves are held down by means of a spring and a lever. The lever has two pivots E ang
F. the pivot E is joined by a pin to the lever, while the pivot F is forged on the lever. These pivots reg|
on the centre’s of the valves. The upper end of the spring is hooked to the arm H. while the lower
end of the shackle, which is secured to the bridge by a nut. The spring has two safety links, one
behind the other, or one either side of the lever connecled by pins at the ends. The lower pin
passes through the shackle while the upper one passes through slot In arm H of the lever. The
lever has an extension, which projects into the driver's cabin. By pulling or raising the lever, the
driver can release the pressure from either valve separately.

rfh‘) Hand whes!
4. Steam Stop valve —_———}- —)-
f . Hut
Itis the largest valve on the steam boiler. It is, usually, s e
fitted to the highest part of the shell by means ofa flange as Gland )

shown in Fig. 3.9. The principal functions of a stopvalve are :

1. To control the flow of steam from the boiler to the
main stream pipe. Body

77

2. Toshutoffthe steam completely when required.

Vahu —
The body of the stop valve is made of castiron or cast —
steel. The valve, valve seat and the nut through which the valve
spindle works, are made of brass or gun metal. f

The spindle passes through a gland and stuffing box. Flang®

The spindleis rotated by means of a hand wheel. The upper Fig. 3.9 Steam Stop valve
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ttion of the spindle is screwed and made lo pass through a nut in across head carried by two
jars. The pillars are screwed in the cover of the body as shown In the figure. The boller pressure

acts under the valve, so that the valve must be closed against the pressure. Thevalve is, gen-erally,
(astened to the spindle which lifts it up.

A non-return valve is, sometimes, filted near the stop valve to prevent the acclden-tal

admission of steam from other boilers. This happens when a number of bailers are con-necled o
the same pipe, and when one Is empty and under repair.

5. Blow off cock

The principal functions of a blow-off cock are :

3. Toempty the boiler whenever requiled. ﬂ“q] Jjcuan!
4 Todischarge the mud, scale or sediments ” 1 : P ?.l‘,‘.’.f'"""“
which are accumulated at the bottom of the boiler. ol / / Conical ph9

The blow-off cock, as shown in Fig. 3.10,is "
fitted to the bottom of a boiler drum and consists of a
conical plug fitted to the body or casing. The casing
is packed, with asbestos packing, in grooves round
the top and bottom of the plug. The asbestos packing
is made tight and plug bears on the packing. It may
be noted thatthe cocks packed in this way keep the '
grip better under high pressure and easily operaled Flg: 30 Bho STl £2CK
than unpacked.

The shank of plug passes through a gland and stuffing box in the cover. The plug is held
down by a yoke and two stud bolts (not shown in the figure). The yoke forms a guard on it. There
are two vertical slots on the inside of a guard for the box spannerto be used for operaling the cock.

6. Feed chock valve
rHandwm:cl

L is a non-return valve, filted to a screwed __ M
spindle toregulate the lift. s function Is to regulate the ==
supply of water, which is pumped into the boiler, by
the feed pump. This valve musl have its spindle lifted
before the pump is started. ltis fitted to the shell slightly ,

below the normal water level ofthe boiler. \ 7% J
Afeed check valve for manne boilers Is shown — L E{__— vavo

in Fig. 3.11. It consists of a vaive whose liftis controlled \'" T J—

by aspindle and hand wheel. The body of the valve is Q_20O - valve

made of brass casting and except spindle, ils every _~ Flange

partis made of brass. The spindle is made of muntz v

metal. Aflange is bolted tothe end of boiler ata point &

from which perforated pipé leads the feed waler. This

pipe distributes the walerin the boiler uniformly. 777 7

4
Fig.3.11 Food chock valve and
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7. Fusible plug

Itis fited to the crown plate of the furnace or the fire
box. Its object is to put off the fire in the furnace of the boller
when the level of water in the boiler falls to an unsafe limit,
and thus avoids the explosion which may take place due to
overheating of the furnace plate.

Alusible plug consists of a hollow gun metal plug P, as
Shown in Fig. 3.12. It is screwed to the furnace crown. A
second hollow gun metal plug P2 is screwed to the first plug.

Steam

There is also a third hollow gun metal plug P3 separated

from P, by a ring of fusible metal. The inner surface of P2 and P, §
outer surface of P3 are grooved so that when the fusible metal N

is poured into the plug. P2 and P3 are locked logether. A , N
hexagonalflange Is provided on plug P, to take a spanner for NN N
fixing or removing the plug Pr There is a hexagonal flange on //
plug P2 for fixing or removing it. The fusible metalis protected Furnace crown

from fire by the flange on the lower end of plug P2. There is Fig. 3.12 Fusiblo plug

also a contact at the top between P2 and P3 so that the fusible
metal is completely enclosed.
The fusible plugs must be keptin a good condition and replaced annually. Afusible Plug myg,

nol be refilled with anything except fusible metal.
3.3.2 Boller Accessorles

These are the devices which are used as integral parts of a boiler, and help in running efficienty
Though there are many types of boiler accessories, yel the following are important from the subject

pointof view :
1. Feed pump
2. Superheater
3. Economiser and
4. Air Preheater
Fig. 3.13. shows the schematic diagram of a boiler plant with the above mentioned accessories

Steam | | To engme To
Air chimney
Boler {.— -] Superheater |- {Economiser}|. . {preneaterl——
Gases
W._;
l Ash Air
Water Feed pump
Aif Water

Fig.3.13 schematic diagram of a baller plant
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1. Food Pump

\We knowthatwater,ina boiler, is continuously converted into steam, which is used by the

engine. Thus we need a feed pump to deliver water to the boiler.

The pressure of steam inside a boller is high. So the pressure of feed water has10 be Increased

roportionately before it is made to enter the boiler. Generally, the pressure of feed waler is 20%
more than thatin the boller.
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Fig. 3.14 Duplex foed Pump

Afeed pump may be of centrifugal type or reciprocating type. But a double acting reciprocat-ing
pump is commonly used as a feed pump these days. The reciprocating pumps are run by the
steam from the same boiler in which waler is to be fed. These pumps may be classified as simplex,
duplex and tnplex pumps according to the number of pump cylinders. The common type of pump
usedis a duplex feed pump, as shown in Fig. 3.14. This pump has two sets of suction and delivery

valves for forward and backward stroke. The two pumps work altemately so as to ensure continuous
supply of feed water.

2. Superheater
A superheater is an important device ofa

steam generatng unt. Its purpose istoincrease
the temperature of saturated steam without

raising its pressure. Itis generally an integral ¢ s bl

partof aboller, and is placed in the path of hot 1A e | D

flue gases from the fumace. The heat,givenup | |t ____1|-*-- N
by these flue gases, is used in superheating the ) N
steam. Such superheaters, which are installed st 1 1
within the boiler, are known as integral e e

N NUMNANNANANANNNN AANNNNNNAN
supemeaters. Fig. 3.15 Superheater

A Sudgen's superhealer commonly employed with Lancashire boilers is shown in Fig. 3.15. 1t
consists of two mld steel boxes or heaters from which hangs a group of solid drawn tubes bentto U-
form. The ends of these tubes are expanded into the headers. The tubes are aranged ingroups of four
and one par of headers generally carries ten of these groups or forty tubes in all. The outside of the

\ubes can be cieaned through the space petween the headers. This space 1S dosed by covers.
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The steam enters at one end of the rear header and leaves at the OPposite gpq Of
header. The overheating of superheater tubes is IEVSAEyhe Hae O aibalanced'qamper@ oy
's operated by the handle. The superheater s in action when the damperis n a POSilion g s:h'fh
in the figure. If the damper isin vertical position, the gases pass directlyinto the bottom, Mug an
Passing over the superheater tubes. In this way. the superheater is out of action, By Plagjy h%]
damper in intermediate position, some of the gases will pass over the Superheater lub ang Iy
remainder will pass directly to the bottom flue. It is thus obvious, that required degreg of hea[lhe
Superheating may be obtained by altenng the position of the damper. L

Itmay be noted that when the superhealer is in action, n?e stop valves G ang |4 are opg,
and Fis closed. When the steam is taken directly from the boiler, the valves G ang Harg c,°s:°
and Fis open. ' ‘
3. Economiser

An economiser is a device used to heat teed water by utilising the heat in the €xhayg, Hug
gases before leaving through the chimney. As the name indicates, the economiser improVeS lhe
€conomy of the steam boiler.

Awell known type of economiser is Greens economiser. It is extensively used for Slalion;
boilers, espedally those of Lancashire type. It consists of a large number of vertical Pipes or lubgg
Placed in an enlargement of the fiue gases between the boiler and chimney as shownin Fig. 315

These tubes are 2.75 meters long, 114 mm in extemal diameterand 11.5 mm thick and are Made
of castiron.
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Fig.3.16 Economiser

The economiser s built-up of transverse section. Each section consists of generally six or
eightvertical tubes (1), These lubes are joined to horizonta Pipes or boxes (2) and (3) al the top

and bottom fespectively. The top boxes (2) of the different sections are connected to the pipe (4).
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while the bottom boxes are connected lo pipe (5) The pipes (4) and (5) are on opposile sides,
which are outside the bnckwork enclosing the economiser.

The feed water is pumped into the economiser at (6) and enlers the pipe (5). Il then passes
into the bottom boxes (3) and then into the top boxes (2) through the tubes (1). It Is nowled by lhe

ipe (4)tothe pipe (7) and then to the boiler. There is a blow-off cock at the end.of the pipe (5)
posite to the feedinlet (6). The purpose of this valve s to remove mud or sediment deposited in

ne bottom boxes. At the end of pipe (4) (opposite to the feed outlet) there is a safely valve.

Itis essential that the vertical lubes may be kept free from deposits of soot, which greatly
affect efficiencies of the economiser. Each tube is provided with scraper for this purpose. The
scrapers of two adjoining sections of tubes are grouped together, and coupled by rods and chains
(o the adjacentgroup of scrapers. The chain passes over a pulley (9) so that one group of scrapers
palance the adjacentgroup. The pulley (9) of each chain is connected to a worm wheel (10) which
s driven by @ worm on a longitudinal shaft (not shown in the figure). The scrapers automatically
reverse when they reat‘:hvthe top or bottom end of the tubes. These are keptin motion continuously
when the economiser is in use. The speed of scraper is about 46 m/h.

It may be noted that the temperature of feed should not be less than about 35° C, otherwise

there is a danger of corrosion due to the moisture in the flue gases being deposited in cold tubes,
Following are the advantages of using an economiser

4. Thereisabout 1510 20% of coal saving.

5. llincreases the steam raising capacity of a boiler because it shortens the time required
1o convertwater into steam.

6. It prevents formation of scale in boiler water tubes, because the scale lormed in the
economiser tubes, can be cleaned easily.

{ ' Since the feed water entering the boier is hot, therefore strains due to unequal expansion
are minimised.

4. Air Preheater

An air preheater is used to recover heat from the exhaust flue gases. llis installed between
the economiser and the chimney. The air required for the purpose of combustion is drawn through
the air prehealer where its temperature is raised. It is then passed through ducts to the furnace.
The airis passed through the tubes of the heater internally while the hot flue gases are passed over
the outside of the tubes.

The following advantages are obtained by usingan air preheater.

1. Thepreheated air gives higher furnace temperature which results inmore heat transfer \
1o the water and thus increases the evaporalive capacity per kg of fuel. ‘

2 There is an increase of about 2% in the boiler efficiency for each 35-40° C rise in
lemperature of air.

3. |tresults in better combustion with less soot. smoke and ash.

lenables a low grade fuel to be burnt with less excess air.
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