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	1. Prepared by
Ankur Sachdeva
Assistant  Professor, ME
Boiler Mountings
& Accessories
 


	2. What is a  Boiler Mounting?
• Boiler mountings are mechanical devices that are considered necessary to operate the boiler smoothly &
and safely. They are usually mounted on the surfaces of the boilers.
• These are the parts of the system that are mounted on the boiler’s own body for protection of the boiler and
for complete control of the steam generation cycle.
• Various boiler mountings are:
1. Water level indicator
2. Pressure Gauge
3. Safety valve
4. Fusible plug
5. Blow-off-cock
6. Feed-check-valve
7. Steam stop valve
 


	3. Water Level Indicator
It  indicates the water level inside the boiler vessel. It shows the
level in the boiler drum.
Construction
• Normally two water level indicators are fitted into the boiler.
• These are fitted at the front end side of every boiler.
• The water level indicator consists of three cock as steam
cock, water cock, drain cock, and glass tube.
• The steam cock connects or disconnects the glass tube with
steam space.
• The water cock connects or disconnects the glass tube with
water in the boiler.
• The drain cock is used to drain out the water in from the glass
tube at intervals to ensure that the steam and water cock are
clear in operation.
• The glass tube is protected by means of a cover which is
specially made.
 


	4. Water Level Indicator
Working
•  When the steam cock and water cock opened, steam rushes
from the upper passage, and water rushed from the lower
from passage to the glass tube.
• This will indicate the level of water in the boiler.
• Two balls are placed at the junction of the metal tube. Under
normal operating conditions, the balls are kept.
• Full line circle in case the glass tube is broken, steam will
rush from the upper passage and water from the lower
passage due to pressure difference between boiler pressure at
atmospheric pressure.
• The balls are carried along the passage to and of the glass
tube and then closed passages.
• This position of the ball is shown in Fig by a dotted circle.
• Thus flow of water and steam out of the boiler is prevented.
 


	5. Pressure Gauge
• A  pressure gauge is used to indicate the pressure of
steam in the boiler.
• It is generally mounted on the front top of the boiler.
• Pressure gauge is of two types as
• (i) Bourdon Tube Pressure Gauge & (ii) Diaphragm type
pressure gauge.
• Both these gauges have a dial in which a needle moves
over a circular scale under the influence of pressure.
• At atmospheric pressure it gives zero reading.
• Some gauges indicate only the positive pressure but
some are compound and indicate negative pressure or
vacuum also.
• Looking at the gauge, the boiler operator can check the
safe working pressure of the boiler and can take
necessary steps to keep the pressure within safe limits.
 


	6. Bourdon-Tube Pressure Gauge
Construction  & working
• The bourdon tube is an elliptical spring material tube made with special
quality bronze.
• One end of the tube is connected to the gauge connector and the other
end is closed and free to move.
• A needle is attached to the free end of the tube through a small gear
mechanism.
• With the movement of the tube under pressure, the needle rotates on the
circular scale.
• The movement of the tube & and hence needle is proportionate to the
rise in pressure and so calibrated with scale.
• The pressure gauge connector is attached to the boiler shell through a U-
tube siphon and three-way cocks.
• In the U-tube, condensate remains filled and so live steam does not
come in direct content of the bourdon tube but it pushes or exerts
pressure on the condensate which further stretches the bourdon tube.
• Steam is not allowed direct contact with the gauge due to the high-
temperature effect on the pressure recording.
 


	7. Safety Valves
• Safety  valve is used to guard the boiler against the excessive high pressure of steam
inside the drum.
• If the pressure of steam in the boiler drum exceeds the working pressure then the safety
valve allows blow-off of the excess quantity of steam to the atmosphere.
• Thus, the pressure of steam in the drum falls.
• The escape of steam makes an audio noise to warm the boiler attendant.
There are four types of safety valve:
➢Dead weight safety valve.
➢ Spring-loaded safety valve
➢ Lever-loaded safety valve
➢High steam and low water safety valve
 


	8. Spring-Loaded Safety Valve
Construction
•  It consists of a cast iron body having two branch
pipes.
• Two separate valves are placed over the valve seat.
• A lever is placed over the valve by means of two
pivots.
• The lever is held tight at its proper position by
means of a spring.
• One end of spring is connected with the lever
while other end with the body of the valve.
• The valve is kept on it seats with help of spring
force.
 


	9. Spring-Loaded Safety Valve
Working
•  In the normal condition, the downward force
due to spring is higher than upward force
applied by steam.
• The valve is closed due to spring force.
• When steam pressure exceeds the normal
limit, the upward force due to steam pressure
becomes higher than the downward force due
to spring.
• Thus the valves are lifted from their seats
opening the passages for steam to release out
of the boiler.
 


	10. Fusible Plug
• The  function of the fusible plug is to protect the boiler from damage due to
overheating of boiler tubes by low water levels.
Construction
• As shown in the figure, it is simply a hollow gun metal plug screwed into the
firebox crown.
• This hollow gun metal plug is separated from the main metal plug by an annulus
fusible material.
• This material is protected from the fireside by means of a flange.
Working
• When the water in the boiler is at its normal level, the fusible plug remains
submerged in water and its temperature does not exceed its melting temperature,
because its heat is transferred to water easily.
• If under some unwanted condition, the water level comes down to an unsafe
limit; the fusible plug is exposed to steam in place of water.
• On the other side, it is exposed to fire.
• So its temperature exceeds its melting point due to very low heat transfer to
steam and it melts down.
• Immediately steam and water under high pressure rush to the fire box and
extinguish the fire.
 


	11. Blow-Off Cock
• It  is a controllable valve opening at the bottom of water
space in the boiler and is used to blow off some water from
the bottom which carries mud or other sediments settled
during the operation of the boiler.
• It is also used to completely empty the water when the
boiler is shut off for cleaning purposes or for inspection
and repair.
• Construction and working
• It has a casing having a passage with one side flange to
connect with the boiler shell.
• The passage is blocked by a cone-shaped plug having a
cross rectangular hole.
• Sealing is made with a top and bottom asbestos packing
filled in grooves on the plug.
• The shank of the plug passes through a gland and stuffing
box in the cover.
• On the top portion of the shank a box spanner can be fitted
to rotate the shank and plug by 900 to either open or close
the blow-off-cock
 


	12. Feed Check Valve
•  The feed check valve is fitted in the feed water line of the
boiler after the feed pump.
• Its function is to allow the water to flow in the boiler when the
discharge pressure of the feed pump is more than the inside
steam pressure of the boiler and prevent the backflow in case
the feed pump pressure is less than the boiler pressure.
• The feed check valve is fitted slightly below the normal water
level in the boiler.
Construction & Working
• In the casing of the valve there is a check valve that can move
up or down on its seat under the pressure of water.
• When the supply pressure of feed water acting at the bottom of
the check valve is higher, the valve lifts up and allows the
water to fill in the boiler.
• When supply pressure drops by stopping of feed pump, the
boiler pressure acts on the top of the valve and it sits on its gun
metal seat and stops the backflow of the boiler water out of the
boiler shell.
 


	13. Steam Stop Valve
•  It is fitted over the boiler in between the steam space and
steam supply line.
• Its function is to regulate the steam supply from the boiler
to the steam line.
Construction and working
• Its casing has a L-shaped steam flow passage.
• It consists of a valve and valve seat to stop or allow the
steam flow.
• The valve is attached to a spindle and handle.
• Spindle passes through packing in the stuffing box to
prevent leakage.
• The spindle has external threads in the top portion and
moves in the internal threats of a fixed nut.
• By rotating clockwise and anticlockwise the spindle and
valve move down and up thus closing or opening the
valves.
 


	14. What are Boiler  Accessories?
• Boiler accessories are devices that are installed along the boiler and the
surrounding area to increase the efficiency of the boiler.
• These are not an indispensable part of the boiler, and thus without
installing these devices, the boiler operation can be completed at low efficiency.
• Various boiler accessories are:
1. Feed pump
2. Economizer
3. Air Pre-heater
4. Superheater
 


	15. Feed Pump
• A  feed pump is placed near the boiler and is used to feed
water to the boiler working at a high pressure.
• The job of the feed pump is not just to put the water in the
boiler but as the boiler is working at high pressure, the
discharge pressure of the feed pump must be sufficiently
higher than this to push the water inside the boiler.
Construction & Working
• The feed pump used in the boiler is of two types:
• (i) Reciprocating type and (ii) Rotary type.
• Both these types are positive displacement types to
discharge against high pressure.
• The discharge pressure of a single-stage centrifugal pump
is not high enough to overcome the high pressure of the
boiler so a multistage centrifugal pump is used as a boiler
feed pump.
 


	16. Feed Pump
Construction &  Working
• In stationary low-pressure boilers used in processing
industries, a multistage centrifugal pump run by an
electrical motor is more suitable.
• In a multistage centrifugal pump, a number of
centrifugal casings are so attached to each other that
the impeller of each is mounted on the same shaft run
by an electrical motor, and discharge of 1st stage goes
to 2nd stage and of 2nd to 3rd stage and so on.
• As shown in Fig, in each stage, the pressure of water
goes on increasing and the discharge pressure of the
final stage is so high as to overcome the internal
pressure of the boiler.
• These pumps have independent working and have
smooth operation.
 


	17. Economizer
• An economizer  is a specially constructed heat exchanger
for harnessing the heat energy of outgoing flue gases and
utilizing it in preheating of boiler feed water.
• It saves the heat energy and so the fuel and decreases the
operating cost of the boiler by increasing its thermal
efficiency.
Construction & Working
• Economizers are of two types :
• (i) External type and (ii) Internal type.
• The external type economizer is constructed and
installed apart from the boiler and the flue gases from
the boiler are directed to flow through it before escaping
through the chimney.
• It is employed for boilers of medium pressure range.
• Here a number of vertical tubes made of cast iron are
connected to common headers at the bottom and top.
 


	18. Economizer
Construction & Working
•  Feed water flow into the bottom header and then through the
vertical tubes flow out from the top header.
• Hot flue gases escaping from the boiler are directed to flow
across the outside surface of tubes thus indirectly heating the
feed water flowing inside.
• To avoid deposit of soot over the tube surface, tubular
scrapers are fitted over the tubes.
• These are operated by chain and pulley system and while
moving up and down slowly scrap the soot over the wall of
tubes and so increase the heat transfer rate.
• An internal tube economizer is fitted inside the boiler and is
an integral part of it.
 


	19. Advantages of Economizer
1.  Stresses produced in the boiler material due to temperature
difference of boiler material and feed water are reduced because of
increase in feed water temperature.
2. Evaporative capacity of boiler increases as less heat will be required
to generate steam if feed water temperature is already high due to
preheating.
3. Overall efficiency of boiler increases because of more steam
produced per kg of fuel burnt.
 


	20. Air-Preheater
• The function  of an air pre-heater is to further utilize
the heat of flue gases after coming out of the
economizer to preheat the air used in a furnace or oil
burner.
Construction
• It is a plate type or tubular type or storage heat
exchanger, in which flue gases pass through the
tubes on one side of the plate and air passes on the
other side.
• In storage type, a rotor fitted with mesh or matrix
alternatively comes in the passage of flue gases and
air thus exchanging heat.
 


	21. Superheater
1. The superheater  is a heat exchanger whose function is to superheat
the wet or saturated steam up to the desired temperature by transfer
of heat energy.
2. The superheaters are either located in the passage of hot flue gases or
directly over the furnace depending upon its design and application.
3. In modern steam power plants, the superheating and reheating of
steam is done in the range of 440°C to 650°C.
4. The 40% of the total heat generated in a modern boiler is utilized by
the superheaters.
5. The advantages of superheating and reheating of steam are :
(a) It improves the overall efficiency of the plant.
(b) It reduces the moisture content in the last stages of the turbine.
6. It helps in preventing the erosion of blades and corrosion of various
components of steam turbines.
7. The superheaters are made of special high-strength steels in case of
superheating is done above 450°C but less costly carbon steel can be
used for temperatures below 450°C
 


	22. Types of Superheaters
•  Radiant superheaters are the type of
superheaters that are installed in a radiation zone
just after the furnace.
• In high-pressure boilers when the temperature
difference in saturated and superheated steam is
around 100˚C, superheaters must be installed in a
radiant zone.
• Convective superheaters are installed after the
convective bank of tubes.
• When the temperature difference between saturated
and superheated steam is not more than 50˚C,
superheaters must be installed in a convective zone.
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