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STEAM BOILERS

o4

In"°d uction

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 waler, and ullimately lo
generate steam. The steam produced may be supplied :

1. Toanextemal combustion engine. i.e. steam engines and turbines.

2. Atlowpressures for industrial process work in cotton mills, sugar factories, breweries,
etc,and

3 For producing hot water, which can be used for heating installations 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 bollerand
(b) Water tube 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 is 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 boiler, Scotch marine
boller. Locomotive boiler and 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

(a) Intemally fired boilers, and

(b) Externally fired boilers

Ininternally fired steam boilers. 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 i arranged underneathina 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 (o {he axis of ,
o

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 ang C

OChfan
- boiler are vertical boilers.

In horizontal steam boilers, the axis of the shell is horizontal. Lancashire boiler, Locon,
boiler and Babcock and Wilcox boiler are horizontal boilers.

4. According to the number of tubes. The steam boilers, according to the num
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 boiler ang
Comish boiler are single tube boallers.

Olive

ber g

~ —-‘T -

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

5. According to the method circulation of water and steam. The steam bollers,

according to the method of circulation of water and steam. may be classified as ;
(a) Natural circulation boilers, and \
(b) Forced circulation boilers.

In natural circulation steam boilers, the circulation of wate

which are sel up during the heating of water. In most of
of water.

ris by natural convention currents.
the steam bollers, there is a natural circulaton

ced circulation of water by a centrifugal pun

alion is made in high ressure bollers suchas
La-Monl boiler, Benson bailer, Loeffler boller and Velcon boiler, S

6. According to the use. The steam bollers, accorgin
A (@) Stationaryboilers, and
}, (b) Mobile boilers

The slationary sleam boilers are used|
are called stationary because they do notm

gthe their use, may be classified ¥

N power plants, an
ove from one plac
The mobile steam boilers are those whichm
ove fro E
are locomotive and marine boilers, Mone place 1o another, These bol

dinindustrial process work. Thes*
e loanother.

7. According to the source of the heaq
according to the source of heat supplied for Producin
of solid, liquid or gaseous fuel, hot wasle gases a
electrical energy aor nuclear energy etc.

The steam
Qsteam, T

S by-prody,

d
boilers may also be clﬂss'":;,
e SOUTCGS maybe the combllstl
Cls of other chemical proce s8¢
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3.2. Cochran Boller or Vertical Multitubular Bollor

@ These are various designs of vertical mulbtubular boilers, A Cochran boiler Is considered to
pe one of the most efficient type of such boilers. Itis an improved type of simple veriical boller.

@ This boiler consists of an external cylindrical shell
and a fire boxys shown in Fig.3.1 The shelland fire box
“are both hemisphencal. The hemispherical crown of the
EOiler shell gives pressure of steam and sirength 10
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 and the combustion
X Mt_qq__tr_\rough a shgn pipe. The flue Comier
gases fromthe combustion chamber flow to the smoke :
box through a number of smoke tubes. Then tubes
ggrlgr_aly_hgve 62.5 mm extemnal « tjja_rneler_anclaté:l_ﬁs_ﬁ\
_number. The gases from the smoke box pass 1o the(2)
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 deaning(?)

Fig. 3.1 Cochran Bollor

— —

At the bottom of the fire box, there is a gr;E (m 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 burner s fitted at the fire hole..

3.2.1. Babcock and Wilcox Boiler

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

The water tubes (5) (100mm diameler) are
indiined to the horizontal and connects the uptake
head to the down take header. Each row ofthe & @__“
tubes is connecled with two headers, and there e
are plenty of such rows. The headers are curved R | T
when viewed in the direction of tubes so thatone 1 “F
tube is not in the space of other, and hot gases 20 — -
can pass properly after heating all the tubes. The @:
headers are provided vath hand holes in the front — /\

of the lubes and are covered vath caps (18). =

-
-

HHHUHL

A mud box (6) is provided with each down n 1 )
\ake header and the mud, that setties down 1S o7 3l [4] N[
removed. There is slow moving automalicchain et 2
grate on which the coal i fed from the hopper — |%,°.7 )40 20 LY ;
(21). Afire bcks baffle causes hol 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 fora man

-
-

Ji-
i
Iy
i
1

' — 4
L]
L]
.

N R R

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 th |,
and through the tubes (5) to header (3) and again to the drum. Water conlinues to circy,,
tilitis evaporated. Asteam superheater consists of a large number of steel tubes (1) an g

two boxes; one s superheated steam box (11)

The steam generated above the waler level in the drum flows in the dry pipe (13) g

the inlet tubes into the superhealed sleam box

becomes superheated. The steam, during the passage through tubes (10), gets furthe,
and through the outlet pipe (14) to the stop valve (15).

The bailer s fitted with usual mountings, such as safely vale (19), feed valve (20), w3,

indicator (8) and pressure gauge (9).

EaﬁEr

and other Is saturated steambox (12), y

Mo

(11). t then passes through the lubeg (10 "“Ulhe
hEateq

erlew

3.2.2. Comparison between Water and Fire Tube boilers

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

Water tube boiler

—————

Fire tube boiler

.| The water circulates inside the tubes which

are §urrounded by hot gases from the
fumace.

i
Jrﬁrales steam at a higher pressure uplo
1/65 bar.

upto 450 tonnes per hour.

.| Foragiven power, the floor area required for
the generation of steam s less, i.e. about 5

m? pertone per hour of steam generation,

L Gveral efficiency with economizer is u
90%.

5.

(It€an be transported and erected easilyas
ils various parts can be separted.

| tis preferred for widely fluctuating loads.

Jﬂ‘ﬁireclion of waler circulation Is well
defined.

8
_}"l@;peraling cost is high.
0.

11.

-

‘The bursting chance are more.

The bursting does not

Tie rate of generation of steam is highl.e..

pto

——

The hot gases from the furnance the furnzgg

pass through the tubes which are surroundeq
by water,

Jman/genemtion of steam only up 1o 24 5 bar

M of generation of steam is low, |.e. uplo
9 lonnes per hour. -

The floor area required is more, i.e. about 8m?|
pertonne perhour of steam generalion.

/ILsov/erall efficiency is only 75%.

Jr{rgp;rtauon and erection is difficull.

It can also cope reasonably with sudden
increase in load but for a shorter period.

Ihe{aler does not circulate is a definie
direction.

P .
-The operating cost is less.

“The bursting chances are |ess.

The bursting prodyces grealer risk to I

-

: produce any
destruction to the whole boiler. damageof the Property
Itis used for large power plants. /llis/m;‘? sultable for large plants
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4,3 Bollor Mountings and Accessorles

lntroductlon

Boiler mountings and accessories are reuiqred for the proper and salisfactory functioning of
{he steam boilers. Now In this chapler, we shall discuss these fitlings and appliances which are
commonly used \hese days.

3.3.1. Boller Mountings

These are the fittings, which are mounted on the boiler for its proper and safe functioning.
Though there are many types of boiler mountings, yet the following are important from the subject
point of view:

1. Waterlevelindicator

2. Pressure gauge

3. Safetyvalves

4. Stopvalve

5. Blow off cock

6. Feedcheckvalve and
7. Fusible plug

4. Water loevel Indicator

It is important fitting, which indicates the water level inside
the boiler to an observer. Itis a safety device upon which the
correct working of the boiler depends. This fitling may be seen
in front of the boiler, and are generally two in number.

Awater levelindicator, mostly employed In the steam boiler

is shown in Fig.3.3. It consists of the cocks and a glass lube. \| Sretd

4 |-Swean

Steam cock C, Keeps the glass tube in connection with the 1| epace
steam space. Water cook C, Putsthe glass tube in connection .
with the water in the boiler. Drain cock C, is used at frequent 7 @ ]
intervals to ascertain that the steam and waler cocks are clear. E{] Qr-

In the working of a steam boiler and for the proper
functioning of the water level indicator, the steam and waler cocks T c,
are opened and the drain cock s closed. In this case, the handles
are place in a vertical position as shown in Fig. The rectangular
passage at (he ends of the glass (\ube contains two balls.

Fig. 3.3 Waloer lovel Indicalor

Incase the glass lube is broken, the two balls are carried along Its passages lo lhe ends of
the glass tube. Itis thus obvious, that water and steam will not escape out. The glass tube can be
easlly replaced by closing the steam and waler cocks and opening the drain cock.

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

A pressure gauge Is used to measure the pressure of the
steam inside the steam boiler, t Is fixed in front of the steam boller.
The pressure gauges generally used are of bourden lype.

A bourden pressure gauge, In lts simplest form, consists of
an elliptical elastic lube ABC bentinloan arcofa circle, as shown
in Fig. This ben! up tube Is called bourden's tube.

One end of the tube gauge Is fixed and connected to lhe
steam space in the boiler. The other end s connected lo a sector
through alink. The steam, under pressure, flows into the tube. As
aresull of this increase pressure, the bourden's tube tends to

Stoam

straighten ilself. Since the lube is encased in a circular CUVE,  Fig. 3.4 wate, T
therefore it tends to become circular instead of straight. With the Aoy
help of a simple pinion and sector arrangement, the elastic deformation of the bOUrdenst
rotates the pointer. This pointer moves over a calibrated scale, which direclly giveg the g Ub!

a
pressure, e

3. Safoty valves

These are the devices to the steam chest for preventing explosions due to excessive intermg

valves :
(i) Lever safely valve,
(i) Dead weight safely valve
(i) High steam and lowwater safelyvalve
(v) Spring loaded safety valve,

(1) Lever salety valvg

Alever safely valve used on steam boiler is shown  rucrun™™ S Ouide

Fig. It serves the Purpose of maintaining constant sale [y} : :p
pressure inside the steam boiler, If the pressure Inside the
boiler exceeds the designed limit, the valve Iifts from ils (—= Valw E]wn
seal and blows off the steam pressure automalically, =)
A Soat
Alever safety valve consiss of a valye body with a / "
flange fixed to the steam boiler. The bronze valve seat s ] ” il

Fig.3.5 Laver safoly valve
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(i pead weight safoty valve

Adead weight safely valve, used for stationary boilers, is shown In Fig. 3.6 The valve s made
ofgunmetal. and rests onits gun metal seal. It is fixed to the top of a steel pipe. This pipe s bolted
(o the mountings block, riveted tothe top of the shell. Both the valve and the pipe are covered by a

case which contains weights. These weights keep
(he vaive on its seat under normal working

ssure. Thecase hangs freely overthe valve lo
whichitis secured by means of a nut.

When the pressure of steam exceeds the
normal pressure, the valve as well as the case
(along with the weights) are lifted up fromits seal.
This enables the steam to escape through the

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

The lift of the valve is controlled by the studs.
The head of the studs projects into the interior of
the casing. The centre of gravity of the dead weight
safety valve is considerably below the valve which
ensures that the load hangs vertically.

n
Shnl an

Valve
ARNANS \\' NN %
\:. 77 z ‘It' \ ::"S.\]
SSIN -\ 77z
./.,7:: Sio!\‘ \e«% 1S Vet
el NN bl
N AN
NN b=
1| B
NI

4
77
4

Staam pipo

Fig. 3.6 Doad welght safloty valve

The dead weight safety valve has the advanlage thal it cannot be readily lempered 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.

(Iil) 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
valve which blows off steam when the working
pressure of steam exceeds. The second valve
operates blowing off the steam when the water
level becomes too low.

A best known combination of high steam
low water safety valve is shown in Fig.3.7 It
consists of a main valve (known as lever safety
valve) and rests on its seal. In the centre of the
main valve. a seat for a hemispherical valve is
formed for low waler operation. This valve is
loaded direclly by the dead weights attached lo
the valve by a long rod. There isalever J K. which
has ils fulcrum at K. the lever has weight E
suspended at the K. when itis fully immersed in
water, it is balanced by a weight F at the other
end Jof the lever.

,-M:;m valve

4| {emsphencal valve

Fig. 3.7 High steam and low water salotly valve
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When the water level falls, the weight E comes out of water and the weight g wil
i i ht E comes down. There are two projeqq. "1}
Sufficient to balance weight E. Therefore weig ; lar atiached { N
lever to the left of the fulcrum which comes in contact with a co Othe roy. I{?
|

weight E comes down, the hemispherical valve i It_ﬁed up and lhet::em tla:capes With 5 by
noise, which wams the operator. Adrain pipe is provided to carry waler, which s deposiieg ny

valve casing.
(Iv) Spring loaded safoty valve. Seal

A spring loaded safety valve is mainly used for
locomotives and marine boilers. It is loaded with spring
instead of weights. The spring is made of round or square
spring steel rod in helical form. The spring may be in
tension or compression, as the steam pressure acts along
the axis of the spring. In actual praclice, the spring is placed
in compression.

A Ramsbottom spring loaded safety valve is shown
in Fig. 3.8 It |, usually, fitted to locomotives. It consists of a
castiron body connected to the top of a boiler. It has lwo Fig. 3.8 Spring foadod safoty valyg
separale 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 Dy a bridge
and a base. The base is bolted to a mounting block on the top of a boiler over the fire box.

The valves are held down by means of a spring and a lever. The lever has two pivols E ang
F. the pivot E is joined by a pin to the lever, while the pivol F is forged on the lever. These pivols reg
on the centre’s of the valves. The upper end of the spring is hooked lo 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.

rr’:n Hand whes!

4. Steam Stop valve J=r— =

~ Hut
o

i

Itis the largest valve on the steam boiler, It s, usually, -4 ‘,]’ Snd
fitted to the highest part of the shell by means of a flange as Gland )
shownin Fig. 3.9. The principal functions of a stop valve are ;

Stufliog bot

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

s

2. Toshutoffthe steam completely when required.

l
\

Valu -‘

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. l

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

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

acts under the valve, so thatthe valve must be closed against the pressure. The valve is, gen-erally,
fastened 10 the spindle which lifts it up.

Alnon-relurn valve is, sometimes, fitted near the stop valve to prevent the acciden-tal
admission of steam from other boilers. This happens when a number of boilers are con~necled (o
the same pipe, and when one Is empty and under repalr.

5. Blow off cock

The principal funclions of a blow-off cock are :
3. Toempty the boiler whenever requiled. T E;ﬁ ek

- Plug Hhank
f Gland.

" / Camical phg

The blow-off cock, as shown in Fig. 3.10, is v Y4 VA& Cavey
fited to the bottom of a boiler drum and consists of a N -
conical plug fitted to the body or casing. The casing
is packed, with asbestos packing, in grooves round ' T
the top and bottom of the plug. The asbestos packing
s made tight and plug bears on the packing. tmay -1~ s
be noted that the cocks packed in this way keep the '
grip better under high pressure and easily operaled Fig. 31 Blow off coex
than unpacked.

4 Todsscharge the mud, scale or sediments
which are accumulated at the bottom of the boiler.

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 guardon 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
Handwheel

Itis a non-return valve, filted to a screwed __ M ! -

spindle to regulate the lft. Its function Is to regulate the = T
supply of water, which is pumped into the boiler, by
the feed pump. This valve musl have ils spindle lited
before the pump s started. Itis fitted to the shell slightly )

below the normal water level of the boiler. \ Spindie

Afeed check valve for marine boilers s shown — l__— vavo
in Fig. 3.11. It consists of a valve whose liftis controlled E:
by aspindle and hand wheel. The body of the valve is
made of brass casting and except spindle, its every - Flange
partis made of brass. The spindle is made of muntz
melal. Aflange is bolted to the end of boiler ata point &
from which perforated pipe leads the feed waler. This -
pipe distributes the waler in the boiler uniformly. /
Flg.3.11 Feed chock valve and
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7. Fusible plug

Itis fitted 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 leve! of waler in the boiler falls to an unsafe limit,
and thus avoids the explosion which may take place due {0
overhealing 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 1o the first plug.
There is also a third hollow gun melal plug P3 separated
from P, bya ring of fusible metal. The inner surface of P2 and
Outer surface of P3 are grooved so that when the fusible metal
is poured into the plug, P2 and P3 are locked logether. A
hexagonal flange is provided on plug P, to take a spanner for
fixing or removing the plug Pr There is a hexagonal flange on
plug P2 for fixing or removing it. The fusible metalis protected
from fire by the flange on the lower end of plug P2. There is
also a contact at the top between P2 and P3 so that the fusible
metal is completely enclosed.

——

Steam

Furnace crown
Flg. 3.12Fusiblo plug

The fusible plugs must be keptin a good condition and replaced annually. Afusible plyg Mug|

not be refilled with anything except fusible metal.
3.3.2 Boller Accessorlos

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

point of view :
1. Feed pump
2. Superheater
3. Economiser and
4. Air Preheater

Fig. 3.13. shows the schemalic diagram of a boiler plant with the above mentioned accessories

Steam [ To engme To
Air chimney
Boiler b - - Summaw | ST ——— ECD('IOfnlsaf b -.---’D‘ehenlEl-——-
Gases L
AN
Ash Air
Water Feed pump
Air Waler

Fig. 3.13 schomatic diagram of a boller plant
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i. Fnﬂd Pump

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

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

The pressure of steam inside a boller is high. Sothe pressure of feed waler has 10 be Increased

roportonEiel before it is made to enter the boiler. Generally, the pressure of (eed waler is 20%
more than thatin the boller.

Delvery Aur cock
vahoa

Drain plug

Fig. 3.14 Duplex foed Pump

Afeed pump may be of centrifugaltype or reciprocating type. But adouble acting reciprocating
pump is commonly used as a feed pump these days. The reciprocating pumps are run by the
steam from the same boiler in whichwaleris 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

Asuperhealer is an important device of a
steam generabinguni. Its purpose istoincrease
the temperature of saturated steam without
raising its pressure. Itis generally an integral e
partof aboller, and is placed in the path of hot
flue gases from the fumace. The heat, given up
by these flue gases, is used in superheating the
steam. Such superhealers, which are installed
within the boiler, are known as integral
superheaters. b

e —— —— -

TRTITTTTRRRTRINNRY

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 in groups of four
and one par of headers generally carmies ten of these groups of forty lubesn all. The outside of the
\ubes can be cleaned through the space between 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 th'e OPposite gy Ofy, 4
header. The overheating of superheater tubes is prevented by meduse Oef'_:aianced dampq, f’?
is operated by the handle. The superhealer is in action when lhel arnl:'li l 'l: 8 POositiy, as s:h'th
In the figure. If the damper is in vertical position, the gases pass durelctly T l'.} © boltomy e '-'-1':: A
Passing over the superheater tubes. In this way, the superhealer is out of action, By p'aCing 0y
damper inintermediate position, some of the gases will pass over lhe superheae, lubeg ang th
remainder will pass directly to the bottom flue. It is thus obvious, thal required degreq of heaI'?E
Superheating may be obtained by altenng the position of the damper. 0

ltmay be noted that when the superheater is in action, the stop valves G ang |4 are opg,
and F is closed. When the steam Is taken directly from the boiler, the valves GandH are Clos:q
and Fis open, : 1

3. Economiser

An economiser is a device used to heat teed water by utilising the heat in the exhaygy e
gases before leaving through the chimney. As the name indicates, the economiser improyeg Ihe
€conomy of the steam boiler.

Awell known type of economiser is Greens economiser. It is extensively used for Slation,
boilers, especally those of Lancashire type. It consists of a large number of vertical Pipes or lubeg
Placed in an enlargement of the fiue gases between the boiler and chimney as shownin Fig. 3.1

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.3.18 Economiser

The economiser js built-up of transverse section. Each section consists of generally six o
eight vertical tubes (1). These tubes are joined to horizontal Pipes orboxes (2)and (3) at the top
and bottom respectively, The lop boxes (2) of the different sections are connected to the pipe (4).

Scanned with CamScanner

y
(¥ Scanned with OKEN Scanner



while the bottom boxes are connected to pipe (5) The pipes (4) and (5) are on opposile sides,
whichare outside the bnckwork enclosing the economiser.

The feed water is pumped into the economiser al (6) and enlers the pipe (5). Il then passes

into the bottom boxes (3) and theninto the top boxes (2) through the tubes (1). Itis nowled by lhe
ipe (4)tothe pipe (7) and then to the boiler. There is a blow-off cock al the end of the pipe (5)
posie to the feed inlet (6). The purpose of this valve is to remove mud or sediment deposited in

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

Itis essential that the vertical tubes may be kept free from deposits of sool, which greally
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 adjacent group 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 rea;h the 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.

_ﬂmzvbe "°‘~;=d that the temperature of feed should not be less than about 35° C. otherwise
there is @ 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.

8. Ilmcn?ases the steam raising capacity of a boiler because it shortens the time required
{o convert water into steam.

6. Itprevents formation of scale in boiler water lubes, because the scale tormed in the
economiser tubes, can be cleaned easily.

7 ' 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. Itis then passed through ducts lo 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 using an air preheater:

1. The preheated air gives higher furnace temperalure which resulls in more heat transfer
1o the water and thus increases the evaporalive capacity perkg of fuel.

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

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

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