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} MSA boilers advntages

# Small size, high efficiency, easy installation& starting up as
well as transportation.

# Applying the latest authentic standard in designing and
materials.

# Quality control (QC) and quality assurance(QA) in all
fabrication procedures.

# All process will be supervised by 3rd party insurance during
manufacturing.

#* Free operational and maintenance courses in MSA Co.
training complex.

* Availability of spare parts and after sales services from
authorized agencies.

* Engineering consultation in optimal selection of boilers.

# Equipped with safety and alarm systems.

# Ability of reaching to the maximum efficiency by changing
the working pressure.

# Capability of installing superheater system for producing
dry steam based on order.

* Ability of installing economizer to increase efficiency.

# Stress relieving at 600£20C

# Corrugated furnace

# Material supply from western Europe

&
*

F3

*

19

120000 Lb/hr

70000 Lb/hr

50000 Lb/hr
with super heater

combined type fire
tube & watertube
boiler15 ton/hr

25000 Lb/hr

6170 Lb/hr
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D. Burner flame goes out after being ignited
. Dirty photocell
. Obstacles between flame light and photocell
. Loose electric connections

1
2
3
4. Inverted electric connections in photocell circuit
5. Current received by photocell too weak

6

. Perfect flame cannot be formed due to inappropriate air-fuel ratio

E. Burner shut down during operation
1. No fuel

. Fuel path problems

. Fuel pump not functioning

. Water penetration in fuel

. Cold fuel in case fuel oil is used

. Loose electric connections

. Fuel pump aerated

0o N o o~ ODN

. Faulty celluloid fuel valve

9. Inappropriate air-fuel ratio

10. Faulty photocell

11. Power failure/disconnection

12. Command circuit control fuse burnt out

F. Smoking Flame

1. Inappropriate air-fuel ratio

2. Low fuel temperature in case fuel gas is used
3. Fuel high pressure

4. Dirty 2 &3 passes tubes

5. Smoke path problems

G. Burner continually shuts down &turns on

1. Boiler load is low in proportions to its size and capacity

2. Copper nozzle leakage can disturb operation of pressure switches
3. Defective pressure switch

4. Burner door not properly closed

) Dangerous Situations in Steam Boilers

The following conditions can lead to explosions:

1. Failure in regular performance monitoring of boiler automatic control systems. It is necessary to have automatic control
systems installed on the boilers. Although this minimizes inspection activities, however, water level pressure control systems

can fail to work properly for different reasons.

2. Doing repairs and adjustments on pump and burner command systems by unauthorized people.

3. Liquid fuel and/or gas amassed in furnace and return chamber

4. Casual and careless examination of safety and water level control valves.
5. Formation of deposits and settlings on furnace and thermal surfaces.

6. Corrosion of shell and heating surfaces, suspension of periodic inspections and thickness analysis of pressure parts

7. Water filtering and corrosion control devices not used

11
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} Possible Defects of the system

a) Boiler cannot be filled with water

The following cases can be the cause which should quickly be eliminated
1.The pump switch is not in "on" position

2.The boiler feed water tank is empty

3.Feed water valve on the tank is closed

4 Water filter is blocked with deposits or not clean

5.Water pump is aerated/vented

6.Pump rotates inversely

7.Pump terminal connections not firm or correct

8.Boiler feed water valve closed or defective

9.Water level controllers are defective

10. Connections of water level controllers are not correct

11.Buoy is tangled/impeded

12. (In high capacity boilers) the valve beneath water level controller is not open
13. Pump contactor is defective

14. Overload relay activated

15.Pump power circuit fuse burnt out

b) Burner does not start
The following cases can be the cause which should quickly be eliminated
. Burner is in "off" position

. Burner fuse burnt out

. Defective contactor

. Burner in Lock Out position

. Photocell exposed to light

. Overload relay activated

. Connections not firm

. Burner door not closed firmly
. Defective electric circuit

© 00 NO O WN =

c) Burner motor and blower work but no flame is produced
This can be caused by following cases

1. Connections not firm or correct

2. Air pressure limit switch have not functioned

3. Micro switches in air damper and fuel path have not functioned
4. Empty fuel tank

5. Cold fuel or faulty thermostat ( While working with fuel oil)

6. Reversed burner, fuel pump or blower revolution

7. Dirty fuel filter

8. Fuel path valves are closed

9. No sparks are produced

10. Dirty spark electrodes

11. Broken spark electrode

12. Electrodes are not adjusted

13. Faulty spark adaptor

14. Air damper not functional

15. Inappropriate air-fuel ratio

10
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} Quarterly Services

1. Clean the burner and check for leakages.

2. Clean second and third passes tubes with a special brush in case of observing soot in them.

3. Observing all safety precautions remove the manhole and handhole lids and check the boiler's interior for mud, deposit and
rust.

Note: Do the second and the third precautionary measures in the first four months of the boiler’s operation. After that
they can be carried out according to the boiler amount of time under working conditions. We can realize in what inter-
vals the tubes and boiler’s interior should be inspected. The intervals should not go beyond three months since dirty
tubes lessen boiler’s nominal capacity as well as longevity while clean tubes increase boiler’s efficiency

Cleaning Methods:

The pipes are accessible by removing the lids of the front and rear smoke boxes. Brush any deposits and soot out of the pipe’s
interior using a special brush. Deposit end soot are usually collected in the rear part of the boiler. The deposit and soot of the
second pass of the pipes are collected in the return chamber and those of the third pass in the rear smoke box. The smoke
deposits can easily be wiped out by removing the lid at the end of the return chamber. When replacing the lids make sure they
are water tight. Repair or replace the fittings which are damaged.

} Boiler Short-term Shut Down

When shutting down the boiler for a short time up to one working shift, one of the following two ways can be adopted:

1- Close stop valve and select “automatic” for the burner and feedwater pump. This way the required steam pressure and water
level are maintained for the next working shift. However; since this procedure is usually used when there is no one to attend the
boiler it is strongly advised to check the procedure with the insurance company for certification. Moreover, make sure all controls
and systems are in proper conditions.

2- Close steam outlet valve and select “manual” for feedwater pump. Raise the water level to the highest point on the water
glass to compensate contraction resulted from reduction of pressure and temperature. Stop the pump and let the burner stop
at the highest adjusted pressure level. Set both feedwater pump and burner switches in “off” state. When the burner stopped
open it and clean the fuel cup while it is still warm. If it is cleaned later, carbon deposits form and dry on the fuel cup. Close
feedwater valve. If boiler pressure falls during this process, water can not enter the boiler. Therefore, the next time the boiler
is started make sure feedwater valve is open. Check water level and water glasses and clean the photocell and flame control
hole at the back.

) Boiler long-term Shut Down

Choose one of the following two ways when shutting down the boiler for a long time.
1. Dry Shut down

After boiler's shut down, tubes, tube plates, furnace and all surfaces in contact with heat and combustion gas should be
cleaned from soot and combustion deposits. After steam is let out and the boiler is lukewarm drain the water in the boiler and
remove manhole, hand hole and mud hole lids. Remove any deposits, mud, etc. and thoroughly clean the interior. The interior
should be fully dried by taking moisture away as far as possible. Remove water control buoys, clean their housings from depos-
its and rust scales and then dry and replace. Open air vent, blow down valve and steam stop valve. The boiler can be kept dried
by using appropriate chemicals. During boiler's shut down, the engine should be revolved 2-3 times a week so that the axle is
not laid in the same position for a long time.
2. Boiler filled with water
In case the boiler is filled with water, shut it down. There should not be any bubbles. The boiler water should be changed once
in a week and sufficient chemicals should be applied for filtration purposes and oxidation prevention

9
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} Daily Services

1. Close water gauge glass isolating valves and open it's drain valve.

The steam should move through at high speed. Let the steam go out for about 15 to 20 seconds. Close the drain valve and open
the isolating valves. Water should enter the water gauge glass at high speed. One of the channels must be blocked if water
enters slowly which should be unblocked immediately.

2. Open the boiler's blow down valve. Let it be drained for some seconds.(this is done to reduce the particles suspending in
boiler's water)

3. The flame control glass on the back should be cleaned if it is dirty.

4. Control Low Flame and High Flame.

5. Clean the cup (in high capacity boilers) and nozzle (in low capacity boilers) with a piece of cloth, paraffin or gas oil. Don't
use cutting or pointed tools as they can cause damages and maladjustments leading to the need to change the cup or nozzle.
6. Keep the burner's parts clean. Daily stop and clean any oil leakage.

7. Clean the water connection pipes by rotating the sequencing valve to the middle performance limit clockwise for 10 seconds.
To clean the steam vent/path, rotate the sequencing valve clockwise to the end for 10 seconds. To return to normal condition,
rotate the sequencing valve counterclockwise.

) Weekly Services

1. In order to ensure the proper operation of water control system, turn off the feedwater pump in the presence of boiler utility
operator and let the water level go down due to evaporation as far as LOW WATER LEVEL on the gauge glass. The burner
should stop and the LOW WATER LEVEL light and alarm turn on. Stop the alarm and let enough steam go out until the water
level reaches EXTRA LOW WATER. Now the EXTRA LOW WATER LEVEL light and alarm turn on. Stop the alarm and do the
necessary inspections. Start the feedwater pump, fill the boiler with enough water and start the burner. Note that it is not safe
for the boiler to be in the EXTRA LOW WATER LEVEL conditions for a long time.

2. Check the warning devices such as alarms and lights.

3. Try to fix the problems in the above mentioned procedures, if any, as quickly as possible. Contact MSA authorized servicing
agencies in case of failure in fixing them.

4. Check the feedwater pump filter and clean if needed.

5. In order to ensure the appropriate performance of the flame monitoring circuit, remove the burner's photocell while it is work-
ing. The flame should disappear immediately and the warning alarm and light turn on.

6. Clean the photocell with a piece of soft cloth and then replace it.

7. Check the spark plugs, fuel cup/nozzle, and clean if dirty.

8. Check the fuel and air damper fittings.

} Monthly Services

1. Grease the blower's bearings

2. Lubricate electric motors according to the manufacturer's instructions.
3. Check the feedwater pump for leakages and noises.

4. Examine the fuel filter and wash with gasoil if needed.

5. Remove and clean the water pump filter.

6. Check all fittings and valves for leakages and fix if there are problems.
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Stop the alarm by depressing its switch and do the inspections job according to the follow-
ing sequence:

Start the pump as it is in automatic state and fill the boiler until water reaches PUMP OFF level. The pump should turn off au-
tomatically. Open the drain valve until it reaches PUMP ON level. The pump should turn on. Now turn off the pump and let the
drain valve be open. Check the next two levels i.e. LOW WATER LEVEL and EXTRA LOW WATER LEVEL respectively. Open
the fuel flow and return path valves and deaerate the fuel pump. (At least 2 liters of fuel should be let out to ensure complete
deaeration of the fuel path). Never attempt to start the burner's motor before venting, however, to accelerate the job you can
rotate the rotor manually. Make sure the photocell is positioned properly. The burner's door and all the boiler's fittings should
firmly and appropriately be fitted. After ensuring the soundness of the fuses, fit them in their places. Check the rotation of the
motors by making a very short start. Turn the boiler on if nothing is wrong.

All the procedures required to turn on the boiler are actuated at definite times by the timer in the electricity panel. The burner
and the blower start after setting the burner's on-off switch at on. Within a few seconds, the damper opens and works for 35-60
seconds to achieve a perfect pre-purging. The damper, then, switches to LOW and the spark is produced by a 220v. to 8500v.
Step-up transformer.

The spark and the fuel come in contact with each other for a few seconds. The spark stops with the formation of a stable flame.
After the stabilization of flame, the photocell issues the command for the continuation of the process and the NORMAL FIRING
light turns on. The photocell controls the flame and if there is no flame issues SYSTEM STOP, and LOCK OUT WARNING
ALARM and LIGHT commands. The Boiler's operator should consider required actions to settle this problem. . Note that at the
beginning the flame adjustment switch (Hand / Auto Modulation) in LOW or HIGH working states can be either in Hand or Auto
positions. The boiler should not operate with a high temperature/flame when it is cold. Therefore, make sure the flame adjust-
ment switch, in either hand or potentiometer positions, is in LOW state to gradually warm boiler's body and water, let steam go
out through the vent on the top, and increase the pressure to at least 2 bars (30 psi). (potentiometers are only fitted on boilers
with a capacity of 4500 kg/hr or higher).The vent can be closed when the boiler is fully vented. Now the flame adjustment switch
can be set to high state.

It is recommended not to operate the boiler with a high flame for the first time. The volume of the water inside the boiler increas-
es as a result of being warmed; the boiler's drain valve can be opened to maintain a normal water level.

The boiler is equipped with a water gauge glass to provide control over the amount of water in the boiler. If the pressure rises to
10.34 bars (150 psi) as a result of working with a high flame, the HIGH/LOW PRESSURE SWITCH automatically reduces the
flame into a low one. In case the pressure exceeds 10.34 bars the boiler is automatically shut down by a special switch. The
pressure difference between shut down and operating states can be adjusted.

For instance, if the boiler shuts down automatically at 150 psi and a pressure loss occurs because of steam being used, the
switch can be adjusted to start again at 135 psi. If the boiler does not shut down automatically at 150 psi for any reasons the
boiler's safety valve is actuated at 156 psi and prevents an explosion by letting out the extra steam. The safety valve has pre-
viously been adjusted by MSA.
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} Steam Pipes

Normally, steam pipes should be of such a size in which steam could pass through with a speed of 25 to 35 mps (meter per sec-
onds), however, if the piping system is long and contains too many fittings, the pipes should be considered to be of such a size
so that desired pressure could be obtained. In order to prevent accumulation of water in the pipes, steam traps can be devised
besides the application of 1% declivity. As steam passes, the pipes are expanded as a result of temperature rise. Therefore,
special expansion bends and joints with expansion fittings in between should be utilized to avoid likely dangers and damages.
The pipes are kept in place using suitable supports which allow horizontal but very restricted vertical movement of the pipes. Any
branching, with the pipes sufficiently insulated, should be done over the steam pipe. Condensed water from fuel tank heaters or
chemicals containers, should not enter the dearator since it is harmful to the boiler

) Operation Instructions

After the boiler is positioned on the platform and required systems are installed, it can be operated .Observing the following
guidelines is also necessary.

* Remove manhole lid and look into the boiler to ensure there are not any objects/things in it. Replace manhole lid and make
sure all openings are securely closed. (These safety measures have previously been observed as part of the final test in MSA.
Observing them at this stage provides utmost safety).

» Check the front and rear input components and housings and make sure they are secured in place and not slackened during
transportation.

* Check all electric connections

» Open the vent on the top of the boiler to let the air out

* Close steam main valve and make sure water-level valves and feedwater valves are open and drain valve is closed. (Feedwa-
ter check valve from feedwater tank should be open)

» Make sure water-level control valves, which open in a counter clockwise manner, are open.

* In order to prevent short-circuits, turn off all switches. In case the fuses are not faulty in the first step, put the command control
circuit fuse in place and turn on the panel’s main switch. This lights up the Extra Low Water Level indicator and starts the alarm.
Depress Mute Alarm switch to mute the alarm and then control the command circuit of water pump's contactor. If nothing was
wrong with the circuit, turn off the panel's main switch and disconnect the panel's power supply. After putting the pump's power
circuit fuses in place, connect the electricity again.

» Make sure the pump’s switch is in "off" position and that the pump is vented. Start the pump for a moment to check rotation
and direction. If the pump's rotation was correct, start the pump and fill the boiler with water. For water adjustment purposes, the
gauge glass should be scaled as follows:

1. Mark the middle of the gauge glass usually leveled with the boiler's normal water level “NWL” (normal water level) and 12mm.
above it “PUMP OFF” to indicate the water level at which the pump stops automatically.

2. Mark 12mm. below NWL “PUMP ON” to indicate the water level at which the pump starts automatically.

3. Mark 50mm. below NWL “LWL” (low water level).

4. Mark 75mm.below NWL, “ELWL” (Extra low water level).

After marking the gauge glass in the manner explained above, start the pump and fill the boiler with water until the water level
reaches “PUMP OFF”. Now adjust the relevant Unit Switch inside the Dual Control Level at which stage the pump automatically
stops. Open the blow down valve to let the water level go down. Now adjust the switch so that it automatically starts. Next, stop
the pump and continue draining the boiler water until it reaches 1st Low Water Level. Close the blow down valve and again ad-
just the Unit Switch inside the level control for this situation so that the relevant indicator lights up and the alarm start. Stop the
alarm using Mute Alarm switch, however, the Low Water Level indicator is still lit up. Again open the drain valve and let the water
level go down until it reaches the Extra Low Water Level. Now close the drain valve and adjust the Unit Switch in the Control
Level. In this condition the indicator lights up and the alarm starts.

6
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) Fuel System

* Installation of a valve for quick shutting off of the fuel system when there are fires is compulsory

« Installation of a check valve in the path from fuel tank to the pump

* The pumping side of the pump should have positive pressure

+ Under ground fuel sources should be pump to the burners up to 15 Lb/inch? pressure

* Pipes' diameter for fuels with a viscosity of 200 seconds or higher should not be less than 2 inches

* The fuel system should not include galvanized pipes, and bending should be used instead of elbows

* The fuel pump should be equipped with a filter. Additional cylindrical filters can be used along the fuel pipes

* The fuel tank should be of proper capacity to supply the required amount of fuel to the boiler

* The installation of a drain valve at the lowest part of the tank to drain the water that is likely to be in it is necessary.
* The installation of fuel-level gauges and tank deaeration eqquipment is obligatory

« Fire-fighting equipment and safety gears should be provided for the tanks placed in heights

* The tank should be installed with a 1% declivity towards the drain valve so mud, precipitations and other deposits be directed
towards it

) Feedwater tank

*» The feedwater tank should be as close as possible to the water pump and it is advised to use straight fittings as far as possible
» The feedwater tank should be placed in a higher position than the pump and the water-carrying pipe to the pump should be
attached to the tank in a position above the tank floor

« If water treatment is achieved by adding chemicals via a control valve, the installation of a small separate pump is necessary
for adding the chemicals at regular intervals.

* The installation of a valve for sampling and daily testing of water in the tank are of very high priorities

« The feedwater temperature should be between 85 C to 95 C

* The installation of a thermometer and a water-level glass are necessary in order to provide helpful information for the operator
about the amount of water required for the boiler

) Feedwater Conditions

The boiler is capable of working with appropriate efficiency and maintaining good working conditions provided that right feedwa-
ter be supplied to it. Natural water cannot be used as feedwater unless it is refined, softened and vented and by adding required
additives, its oxidizing properties reduced. The oxygen in water results in rust and corrosion of metal surfaces particularly in fire
tubes. Deposits formed because of particles suspending in water, cause damages to furnace, fire tubes, tube plates and reduce
heat transfer rate causing a temperature increase in the metals, which in turn reduces the efficiency of the boiler and leads to
serious damages. Further processing can be applied to the water in the boiler by adding chemicals sufficient for precipitating
suspending particles and reacting to dissolved oxygen.

Boiler water PH should be between 9.5 to 11 and daily examinations for ensuring feedwater and boiler water proper quality
should be carried out on a regular basis. Considering the fact that deposits are formed because water is heavy, proper amount
of chemicals should be applied to prevent heavy water. In the pressure range from 0 to 25 barg the density of all solids dissolved
in the boiler water should be between 700 ppm. to 3500 ppm. and the density of all substances suspending should not exceed
15 ppm. In this pressure range the alkalinity of all the water in the boiler (calculated as equivalent calcium carbonate) should
be between 144ppm. to 700 ppm. The oxygen in boiler water can be eliminated by addition of sodium Sulfite and Hydrazine.
Feedwater and boiler water ranges are provided in the General Assembly Drawing submitted to the purchaser with the boiler.
For more information refer to B.S 2486 standard or consult water softener manufacturers. Make sure to use a water softener.

5
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-~ . Note &
For more information, please contact us at MSA Sales &
Marketing Department through 086-32172996, 32172903,
32172984, 32172919, 32172926 or Fax: 086- 32172992 or
MSA authorized servicing agencies if the guidelines cited
in this manual are not helpful in restoring your equipment

to proper operational conditions.

) Installation Preparation

The boiler room should be constructed considering boiler dimensions with open doors and accessories such as water softener,
deaerator, water supply tank, collector, valves and the like.

The boiler should be installed in a place with enough air for the system and enough space for cleaning the pipes. It should cor-
respond to boiler's weight, dimensions and accessories cited in table 1.

The boiler should be installed on a platform 30 cm. longer and wider than boiler's length and width at least (15 cm. on each
side) and 15 cm. above the floor. There should be a sewer round the platform to direct the water on the boiler room floor off to
the well or sewerage system. A little pool with a gutter on the top leading to the well or sewerage system, always full of water,
should also be provided near the boiler's blow down valve. The blow down tube should be directed into this pool for dampening
the steam.The pool should be covered with a moveable lid.

If the cabling has been accomplished through a channel, significant observance of safety precautions should be considered in
order to prevent any electrical disturbance. The channel covering should be light and at the same time have enough strength
against heavy weights. It is recommended that the boiler be placed in such a way so that its front part be opposite the boiler
room entrance. The boiler room should be equipped with fire fighting gears to enhance the boiler's safety and readiness against
any likely fires.

) Chimney Installation

The boilers made in MSA are equipped with appropriate blower and work well without chimneys. However, chimneys should be
used to let the flue gases (combustion products) out of boiler room. The chimney height depends on location, neighboring high
buildings, wind direction and other environmental factors. The minimum chimney height is 12m., however, the chimney ought to
be of such a height so that the pressure loss caused by different air current directions is compensated.
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} Steam Boiler Structure

MSA steam boilers are manufactured in various capacities up to 120000 Ib/hr (55000 kg/hr) and 450 PSI working pressure.
Special orders are accomplished with the installation of super heaters and economizers as per B.S 2790-1992 and Iranian Na-
tional Standard on steam boilers, and the ability of burning different fuels.

Steam boilers manufactured in this large industrial complex are comprised of main body, front and rear tube plates, furnace
and reversal chamber which after being completely assembled and welded are brought under non-destructive tests (radiog-
raphy, ultrasonic test, penetrating liquid test) . Afterwards, stress relieving operations are carried out in a special furnace. The

boilers have two passes of tubes and a furnace constituting three heating passes in all.

The furnace, welded to the front tube plate and the front part of the return chamber constitutes the first pass.

The second pass consists of the tubes running from the return chamber to the front tube plate and the third pass consists of the
tubes running from the front tube plate to the rear tube plate. The flame is formed in the furnace and the combustion products,
passing through the second and third pass tubes and front and rear smoke boxes, exit through the chimney. At the end of this

course, the water temperature reaches its highest possible degree as a result of absorbing the heat from fuel combustion.

The boilers are fitted with hand holes, man holes and mud holes in the body having moveable lids sealed with graphite washers.
The rear and front smoke boxes have been provided for repairing, changing and cleaning of the tubes. The second and the third
pass tubes are sealed using the technique of expanding the tubes ends. Then, the boilers are brought under hydrostatic test at
a pressure 1.5 times the design pressure to ensure fully sealed fittings.

After the boilers are installed on their chassis and the smoke boxes are assembled, all external surfaces are sandblasted and
coated with a film of refractory coating material. The external surfaces are, afterwards, insulated with rock wool at least 50 mm.
thick finished with an steel protective layer. In all production procedures, MSA Quality Control and Quality Assurance Depart-
ments and the resident inspectors of Standards and Industrial Research Institution carefully inspect the procedures and issue
relevant certificates.

After valves, burner, power (electricity) and control systems are installed, steam test, final setting of the boiler and attachment
of boiler's specifications/name plate are carried out. The boiler is, then, painted and transferred to the company's warehouses.

In the end, the company's quality control department prepares a quality control book including all material and test certificates.

The repair and maintenance of the boilers, specially the parts emphasized in this manual, are of considerable importance and
it is advised to maintain extreme care during different repair/maintenance procedures.

Notes

The following devices/facilities can be installed on boilers as options as per customer's requirements:

. Installation of TDS for controlling dissolved solids in boiler water.

. Installation of automatic drain system for the drainage of deposits and decreasing boiler's water hardness or alkalinity.
. Installation of electronic water level controller instead of the ordinary submersible type one.

. Installation of check valve in the boiler's feedwater course to prevent thermal shock.

. Provision of PLC controllers for the burner and boiler

D a0 WOWDN -

. Installation of silencer in the burner's air intake blower course decreasing the boiler's noises to 85dB (A) in a 1m. distance.
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In the name of GOD

Preface ~—

The present guidebook contains instructions about installation,
commissioning and maintenance of steam boilers. Therefore, a very
careful study prior to operating them is strongly recommended.
In the compilation of this manual, for the sake of brevity, efforts
have been made to only point out important guidelines in order to
prevent erroneous operation and enhance efficiency and durability
of boilers.




Steam Boilers have major applications in hygienic, heating, food, pharmaceutical,
fiber making, tire making, textile industries and many other professions requiring
water vapor in their production processes. From different point of views, maintenance,
cleaning, and necessary precautions in preventing corrosion and formation of deposits
are of utmost importance, since neglecting technical, protective and safety measures
results in boiler's life decline, waste of money and time, and reduction of efficiency
in achieving desired results. The present guidebook, aiming at transferring necessary
information and instructions for commissioning and maintenance of steam boilers
made in Machine Sazi Arak, has been provided for our venerable customers and
operators, and a careful observance of its contents leads to the equipment longer life,
greater efficiency, savings and better consequences.

Machine Sazi Arak
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Introduction

Machine Sazi Arak Co. (MSA), the first and the biggest designer and manufacturer of steam boilers and hot water boilers in
Iran and the Middle East, with more than 45 years of dazzling experience and enjoying the services of more than 2000 skilled
work force, modern equipment and drawing on the findings of its Training Center and Industrial Research Complex has always
been trying its best to manufacture high quality products in line with the latest technological advances. MSA products have so
far found their ways to the domestic markets and different markets abroad.

The company started its activities in this regard in 1971 with the transfer of the required technology from John Thompson Co.,
one of the reputed steam boiler manufacturers worldwide in England. Enjoying state-of-the-art facilities, equipment and the new
designs and development of the product have made our company capable of producing fire tube steam boilers and hot water
boilers with the highest possible capacities allowed (1000 to 120000 Ib/hr).

In the recent years, because of the urgent need of the country for the optimization of energy consumption, MSA steam boilers
have acquired the possibility of being equipped with economizers, superheaters and fuel convertors. The fire tube steam boilers
manufactured in this factory are three—pass wet back type, which enhances the efficiency of heating power of the boiler.

« It is worth noting that because boilers are subject to producing extremely high pressures and temperatures, the production
course of action should result in quality products being safe from different point of views. Therefore, in the production of MSA
steam and hot water boilers some guiding principles have been developed to ensure the achievement of the goals set in the
quality policy of the company. They include:

* Des