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ENSURE THAT THE BOILER PERSONNEL 
READ THESE INSTALLATION, OPERATING, 
AND MAINTENANCE INSTRUCTIONS! 
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FEATURES OF  e r e n s a n°  BRAND BOILERS  
 
SHW TYPE SUPERHEATED WATER BOILERS 
 
• SHW type superheated water boilers includes 3 passes. 
The heat is transferred into water by radiation in combustion 
chamber where 1st pass takes place, and by convection and 
conduction in the smoke pipes where 2nd and 3rd passes take 
place. 
 
• With the wet back design, the heat transfer surfaces 
provide maximum benefit. 
 
 erensan° brand liquid and gas fuelled superheated water 

boilers provides high efficiency and has a wide product range 
including various options. 

 
 
 

 DIRECTIVES AND STANDARDS APPLIED 
 
• 2014/68/EU (PRESSURE EQUIPMENT DIRECTIVE) 
• EN 12953-1:2012 
• EN 12953-3:2016 
• EN 12953-9:2007 
• EN 12953-10:2003 
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1 Flame Inspection System 
2 Door  
3 Eyebolt 
4 Manhole 
5 Boiler Return Nozzle 
6 Boiler Outflow Nozzle 
7 Expansion Outflow Nozzle 
8 Expansion Return Nozzle 
9 Safety Valve Nozzle 
10 Free Filling Nozzle 
11 Indicator Nozzle 
12 Stand Group 
13 Smoke Chest 
14 Chimney Duct 
15 Front Smoke Box 
16 Explosion Flap 
17 Discharge Nozzle 
18 Cleaning Flap 
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 BOILER DIMENSIONS FOR DIFFERENT BOILER 
TYPES - SHW 
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BOILER OPERATING PERSONNEL 
Personnel who are assigned for the operation of boiler shall be 
responsible for interfering with any urgent circumstances. For 
this purpose, the personnel must have concise knowledge of 
tasks of each device, its characteristics, operational pressure 
and temperature, and flow rates, as well as tasks and features 
of all control circuits, measuring devices, and electrical safety 
equipment. 
 

 
TRANSPORTATION AND TEMPORARY STORAGE 
The boiler should be transported using the lifting and 
transportation points and appropriate equipment. 
For horizontal movement; where it is not possible to use a 
crane, horizontal displacement is possible through controlled 
sliding movement on pipes. 
The boiler should be protected against mechanical collisions 
during loading, transportation, and unloading. 
It must be protected against damages resulting from moisture 
and external mechanical factors that may arise during 
temporary storage before transportation and installation. 

 
 
BOILER INSTALLATION  
Boiler installation site should comply with the local regulations, 
related standards, and procedures. The door of the boiler room 
should open towards outside, and clean air inlet should be 
placed at the ground level and a contaminated air outlet should 
be placed at the ceiling level. More than one boiler should not 
be connected to the same chimney. 
 
Install the boiler on a foundation elevated from the floor in the 
boiler room at the installation site. A sliding system is installed 
at the rear feet of the boiler in order to compensate for thermal 
expansion. Bolts of the sliding system must be kept loose in 
order for this system to work. 

MAKE SURE THAT PERSONNEL OPERATING 
BOILERS HAVE BOILER OPERATING 
CERTIFICATE! 
 

USE THIS BOILER BY COMPLYING WITH WARNINGS 
AND RECOMMENDATIONS PROVIDED IN THIS MANUAL!  
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Mechanical connections of boiler should be in conformity with 
Piping and Instrumentation Drawing. 
It is recommended that the superheated water boiler should be 
purchased with armatures as a package. In case the 
superheated water boiler is purchased without its armatures, 
choosing the armatures and setting operating pressure of the 
boiler should be undertaken in line with related standards and 
regulations, and assembly should be carried out by expert 
technical personnel.  
 
Following control and safety equipment shall be placed on the 
boiler: 
 Manometer (2 pieces Ø160mm, 0-16barg), 
 Pressure switch (2 of them to check maximum [10barg]   

     and minimum [6barg] pressure levels), 
 Analog thermometer (1 for outlet boiler water and 1 for   

     flue gas, Ø160mm, 0-3000C ), 
 Temperature transmitter (2 pieces for outlet, 1 piece  

     for return, and 1 piece for flue gas), 
 Temperature switch (-40 / 1900C), 
 Pressure transmitter (0-25bar), 
 Vacuum breaker, 
 Minimum water level limiter electrode and controller, 
 Safety valve (2 pieces, DN125/200 PN16). 
 
A temperature control system suitable for boiler operating 
temperature and modulating burner should be present on the 
boiler. 
A fully lift pressure relief valve should have the set pressure the 
same as the design pressure of the boiler, which is 11barg. 
The boiler must be provided with a chimney and smoke channel 
in compliance with the regulations and standards of the 
authorized institutions.  
The boiler is designed as per its label values and therefore, a 
suitable circulation pump must be used in conformance with 
these design values and superheated water system critical 
pressure loss heads. 
Condensed water sleeve below the smoke chest should be 
connected to the boiler room waste water discharge line. 
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In order to prevent battery corrosion, the boiler must be 
grounded with,  

a) 0.5m2, 2 mm thick copper sheet, 

b) 0.5m2, 3 mm thick galvanized sheet (superheated dipped) 

c) Solid copper bar electrodes 

Automatic locking and protection equipment 

In order to secure a safe operating environment, boilers must 
be equipped with protection locking systems and alarm circuits 
in line with their capacity and specifications.  At least following 
locking devices should be envisaged in a boiler: 
 
 A system to monitor initial ignition flame continuously and 

halt the ignition system to prevent forming of main flame in 
case the ignition flame goes out. 

 A photoelectrical monitoring device that will continuously 
monitor main burner flame and cut the fuel flow when the 
flame goes out. 

 A pressure switch that will stop the burner in case 
minimum or maximum pressure is reached. 

 Various switches that keep the pressure within the 
required limits and controlling flow rates from pressure 
supplying equipment (nitrogen tubes, steam unit, pressure 
pump) in the superheated water pressuring system.   

 For diesel fuel systems, the burner is equipped with a 
minimum and a maximum fuel presostats as safety features. 
The maximum presostat is located on the return line and 
prevents the burner go over the maximum set capacity. As 
for the minimum presostat, it is located on the supply line 
and stops the burner in case there is not enough oil pressure 
in the supply line. 

 An air pressure switch that shuts off the burner when the 
air pressure going through the burner air fan drops the set 
pressure. 

 The indicator glasses, control valves, pressure and heat 
indicators, safety valves, measurement and control devices, 
locking and protection equipment, air heaters, boiler 
circulation pumps and blowers should be inspected and their 
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maintenance, controls, and adjustments should be performed 
daily. 

 Electrical panel, burner panel and burner fan, circulation 
pumps’ impellers should be cleaned with dry pressured air 
and should be protected from dust and water. 

 

PRESSURING SUPERHEATED WATER SYSTEM 

Superheated water system should be kept under pressure at a 
level that is over the saturation pressure of the operation 
temperature.  

The most common application for pressurizing procedure is by 
using a neutral gas, such as nitrogen.  Pressurizing by nitrogen 
gas reduces the risk of corrosion in the system. The system is 
operated in desired level of pressure with nitrogen gas cushion.  
Expansion tank volume would be considerably large if it is sized 
to hold all expansion water within the system commencing with 
ambient temperature to operational temperature. Therefore, we 
recommend that expansion tank should be sized in conformity 
with the inlet and outlet temperature difference. The initial 
expanded water should be discharged to the feed water tank, 
which is a non-pressurized tank.  
 
CIRCULATION PUMPS 
 
Special types of pumps are used in superheated water systems. 
The design temperature of the circulation pump should be 
higher than the operating temperature of the system.  
 
FEED WATER PUMPS 
 
Standard types of pumps are used to feed the system. These 
pumps pump fresh water from the feed water tank to the 
expansion tank. These pumps operate according to the water 
level in the expansion tank. 

FUEL SELECTION AND STORAGE 

 
Fuel transfer lines should be compliant with current technical 
specifications, regulations, and standards.  
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Fuel tanks should be compliant with standards. A wall must 
exist between the fuel tank and the boiler. 
 

 

FUEL EQUIPMENT 

Fuel equipment is comparatively important in the management 
of superheated water boilers. Various burning equipment exist 
for different fuel types. 
Regardless of the fuel type to be used, fuel equipment should 
be inspected before ignition.  
Unburned flammable gas mixtures inside the combustion 
chamber are discharged through the chimney by the pre-
purging stage defined in burner’s controller.  In this stage, the 
burner fan turns on and blows fresh air into the combustion 
chamber for a certain period of time. As this happens before 
the burner starts, also post-purge stage can be set to clean the 
combustion chamber after the burner stops.  

Liquid fuel equipment 

In liquid fuel burning boilers, all tanks, heaters, pumps, valves 
and piping system of the fuel circuit should be checked and 
ensured that they are in good condition and operating normally. 
 
In case the liquid fuel tank is located in a lower position than 
fuel pumps, the valves, flange filter and other parts should be 
inspected, and full leak tightness should be ensured hence 
sucking of air by the pump should be prevented.   
 
Water that is settled at the bottom of the liquid fuel tank should 
be discharged. 
 
The fuel waste that is accumulated in the burner, in front of the 
boiler and especially at the base of the furnace should be 
cleaned before ignition. 
 
 

BEFORE OPENING FRONT DOOR, TURN OFF 
THE BURNER. 
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SAFETY RULES 

 Use the boiler only for the purpose of superheated water 
production for the closed-circuit heating system. 

 The boiler should be used in compliance with warnings 
and recommendations presented within this procedure. 

 Superheated water system should be installed by 
authorized personnel. 

 Boiler electrical connections should be installed by 
authorized personnel. 

 In case water level and pressure is below projected 
values, the boiler should not be operated. 

 When opening the front door, shut off the burner and shut 
down burner electricity. 

 Make sure that the boiler personnel are certified boiler 
operators. 

 The boiler chimney should be built in compliance with 
chimney building rules. Airbrick and briquette should not be 
used in boiler chimneys. 

 Chimney cleaning should be undertaken twice a year and 
it should be ensured that the chimney does not have any 
cracks or holes, and the chimney cleaning door is closed and 
insulated properly. 

 It must be ensured that, the water level and pressures of 
boiler expansion tank and superheated water system are 
within envisaged limits and circulation pump’s suction and 
forcing valves are open, system air is de-aerated and pump 
circulation direction is correct during initial ignition and 
consecutive ignitions. 

 In case abnormal noises are heard from boiler or 
installation, the burner should be stopped immediately.  The 
fault should be determined and eliminated after turning off 
the system. 

 The temperature of the feed water that complements 
superheated water system’s decreasing water levels should 
not be below 80oC. Heating should be obtained through coil 
system and controlled thermostatic valve. Furthermore, water 
level of the tanks should be monitored by water level feeding 
device or any other level control apparatus. When the water 
level decreases, the solenoid valve should be opened to 
enable soft water flow and the solenoid valve should be 
closed when the desired water level is attained. 
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 In case burner is not working do not press reset button of 
the control unit more than twice and call the burner service 
line. 

 If leakages are observed on the burner fuel attachments 
and transfer lines, the burner should be immediately stopped 
and line valves should be closed. If natural gas or LPG is 
used, use a leakage detector device in the boiler room and an 
automatic fuel cut-off system on the main inlet. 

 If LPG is used, when icing and dew is observed on the fuel 
pipes due to the liquidizing of residual gas in fuel pipes from 
the previous night especially on cold days, the burner should 
absolutely not be used. The liquid LPG should be carefully 
discharged from the drain tap. (Liquidizing may also form at 
normal times due to gasification level control or line regulator 
problem.) 

 In cold climate environments, necessary measures should 
be taken to prevent installation water temperature falling 
below freezing temperature. If heating is to be ceased for a 
long period of time, the boiler and system water should be 
discharged. Antifreeze should not be used. (Antifreeze causes 
corrosion and a decrease in water thermal transmission 
capacity.) 

  The boiler door should absolutely not be opened before 
stopping the boiler and disconnecting electricity. 

 

 

PREPARATION OF BOILER AND FIRST IGNITION 

Preliminary Preparations 

A boiler that will be commissioned for the first time or after 
completing maintenance and repair on it, should be inspected 
thoroughly on its water and gas systems (inside the furnace, 
chimney gas outlets, air heaters, boiler cells, etc), any tool, 
pieces of cloth, iron bars, fillers, etc. should be removed. Dust, 
oil-carbon deposits, cinder and similar waste should be cleaned 
of by washing or sweeping. 
 

HAVE THE HEATING SYSTEM INSTALLED BY 
AUTHORIZED PERSONNEL ! 
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Interior parts of the boiler and all other brackets, straps and 
similar parts should be tightened if they are loose. After 
completing this process, all openings should closed and manholes 
should be tightened by using appropriate sealants. 
 
Make sure that all equipment within burning assembly and 
chimney draft system are in proper working condition and all 
flaps, if they exist, are opening and closing easily.  It must be 
ensured that all mechanical and electrical connections of burner 
and fuel line are connected, all systems are adjusted, tested and 
calibrated and the system, as a whole, is in a flawless working 
condition. 
 
Mechanical and electrical connections of all armatures in the 
superheated water system (boiler, expansion tank, feeding water 
tank, feeding water pumps, circulation pumps) should be 
checked for proper assembly.   
The nuts on the boiler feet should be loosen and bolts should be 
freed. 
 
Filling the system with water 
Water softener equipment’s inlet and outlet valves are opened 
and the equipment is commissioned as per the instructions 
provided. 
Feeding water tank inlet valve is opened. After filling feeding 
water tank with water a bit, tank discharge valve is opened to 
discharge dirty water. 
Boiler inlet and outlet valves, expansion tank air vent hole and 
connection valves are opened. Feeding water pump is started 
and a small amount of water is let into the boiler and flushed 
from the boiler. 
The nitrogen connection valve on the expansion tank should be 
kept closed while filling the water. 
When filling up with water, water feeding tank level and 
functionality of level control elements should be checked. 
Circulation pumps and valves of the lines where the water will be 
provided shall be opened while continuing with water filling 
application.  Simultaneously, air is taken out from air vents 
located over the lines. 
Circulation pumps will be run for a while after the system is filled 
with water. After they are shut down, air is vented again and 
strainers placed at the suction circuits of the pumps are cleaned. 
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Feeding water pumps are restarted and water is filled until 
determined static pressure is obtained. 
Finally, the air is vented out again while paying attention for not 
leaving any air within the system. 
 
Filling nitrogen into the system 
 
Nitrogen tubes should be kept full at all times. Regulator is 
adjusted (to lower pressure setting). The solenoid valve that lets 
nitrogen into the system is located on nitrogen collector. The 
solenoid valve is controlled through low pressure switch placed 
on the expansion tank. When pressure drops, solenoid valve 
opens with the signal received from low pressure switch and 
nitrogen is fed into expansion tank. When desired pressure is 
attained, a signal originating from pressure switch will shut off 
the valve and feeding of nitrogen will be stopped.  The valves in 
front and behind the solenoid valve should be in open position, 
and the by-pass valve should in closed position. The intermediary 
valves of pressure switches should always be open. When 
solenoid valves malfunction and needed to be changed, 
replacement valves should be identical to the originals in 
diameter, electrical values and working parameters. 
Nitrogen is used for keeping the pressure in required level. When 
nitrogen system malfunctions or any leakage of nitrogen or 
water, sudden pressure drops will be observed. It is dangerous to 
go below necessary pressure level for system heat. In such 
circumstances, the valves of the circuit where the leakage occurs 
should be turned of rapidly and at the same time additional 
water should be pumped into the system in order to increase 
pressure levels. 
 
 
 
 
 
 
 
 
 
 
SYSTEM CHECKS 
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EXPANSION TANK 
 
 Lower water level control 
   The feeding pump will start to work when the water level falls 
lower level control axis. If water level will continue to drop, the 
control element shall stop boiler and initiate an alarm.  It will 
stop feeding pump when water level becomes to normal. 
 Upper water level control 

Expansion tank flooding motorized valve will be opened if water 
level is above normal. If water level will continue to rise, it shall 
stop boiler and initiate an alarm. Motorized flooding valve shall 
be shut off when the water level becomes normal. 

 Pressure control 
In case of pressure increase within the tank (nitrogen side) its 
stops the burner and initiates an alarm. Discharge of nitrogen 
is executed. Nitrogen feeding will be carried out by opening 
solenoid vents of nitrogen circuit in case pressure drops.  If it 
continues to drop it will stop the burner. 
 

BOILER 
 A device should be placed in the system to prevent operating 
without water (a switch or a electrode) and its functionality 
should be checked. 
 Temperature control elements should be placed in the boiler 

(thermostat, etc.) and it should stop the burner when pre-set 
maximum temperatures are reached. In addition to this, a 
secondary safety temperature control element that is set 1-2oC 
above maximum temperature control element. 

 In case of malfunction of pressure switches of the boiler and 
system a mechanical fully operational safety vent should be 
installed for protection of boiler. 

 Maximum and minimum value pressure switches placed on 
the boiler keep the pressure level in required values.  Before 
pressure reaches lower danger level, minimum pressure switch, 
and before pressure reaches upper danger level maximum 
pressure switch will stop the boiler.  

 Flow control device installed in boiler return circuit (flow switch, 
etc.) shall check the circulation of water in the system. If there 
is no flow, it will not allow burner to operate. 

 
FEED WATER TANK 
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 Temperature control 
The temperature of feed water should not be lower than 80oC 
and over 100oC. Heating can be realized by a coil system. 
Water temperature may be determined by a thermostatic valve 
at the entry point of the coils. Controlling maximum water 
temperature in the tank; it may be possible to check by a 
safety flush or safety vent by utilizing water’s own steam 
pressure (0,2-0,4 bar). 

 Level control 
It can be achieved by a feeding measuring device or any other 
level control apparatus. When the level drops, it opens the 
solenoid valve at the soft water entry point and closes when 
the level reaches to normal. 
 

SYSTEM 
 It must be observed that working valves are in open 

position. 
 De-aeration must be carried out at places where air is 

likely to be accumulated (air relief cock, vent hole). 
 The differences between system intake and outlet 

temperatures are predetermined in conformity with the project. 
The boiler design should be suitable for the same temperature 
difference. In case the return temperature is below 
predetermined level, the temperature difference should be 
aligned by trimming by-pass valve located between the 
collectors. 

 Different level of pressure may be obtained in various 
parts of the system due to circulation pump. These pressure 
values should continuously be monitored and must be 
stabilized. 

Temperatures should be read and checked locally. 
 
 
 
 
 
 
 
 
 
 
COMMISSIONING  
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 Check system and boiler connections. 
 Boiler intake and outlet valves should be in open position. 
 Valves located in front and behind the solenoid valves 

should be in open position. 
 Nitrogen tubes should be checked for their fullness and it 

should be observed that gas feeding valves are open. 
 The valves of circulation pumps that will be operating 

should be in open position and cooling water circuits, if exists, 
should be opened.  

 It must be observed that feeding pumps’ valves are in 
open position and are in working condition. 

 The direction of the pumps must be checked and if any 
reverse turning is observed, it should be corrected. 

 Minimum pressure, pressure switch should be adjusted to 
zero (0) in initial start-up and should be adjusted to required 
level afterwards. 

 It must be observed that fuel circuit is ready for the 
operation. In case fuel oil is used for fuel, temperature of the 
fuel must be checked. 

 It must be observed that static pressure of the water is 
the same within the system prior to operation of the pumps. 
(except difference of height) 

 It must be checked that water in the extension tank is in 
normal level. 

 The feeding water tank must be full. 
 
OPERATION 
 
 First of all, superheated water circulation pumps will be 

turned on and flow control element’s function is to be 
checked. 

 Re-circulation pumps, if exists, will be turned on. 
 System air shall be checked and de-aerated. 
 Pressure should be checked continuously while system 

water temperature rises slowly. 
 Before obtaining desired superheated water temperature, 

IT MUST BE CHECKED THAT THE SYSTEM PRESSURE IS NOT 
BELOW RESISTING SATURATION PRESSURE OF 
SUPERHEATED WATER TEMPERATURE. 

 System will be de-aerated when the water temperature 
reaches desired level. 
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 Depending on boiler’s expected operational temperature 
difference, trimming of circulation pumps should be carried 
out to stabilize inlet and outlet water temperatures.  

 In case of starting off a closed circuit for any reason, valve 
of the circuit should be opened slowly to let the circuit warm 
up gradually. After warming up, valve should be moved to 
open position. At the same time, pressure of the system 
should be checked and water must pumped in immediately if 
in case  pressure drops. 

 In case there are more than one boiler in the system and 
if one of them is not working, its valves should be in closed 
position. In case starting of a boiler, water to be pumped in 
the boiler should not be more than 60oC. 

 It must be checked that the control devices are enable to 
halt burner’s operation at required values. Boiler’s minimum 
pressure switch should be reset. 

If the system is to be halted for a extensive period of time, the 
burner should be stopped first and circulation pumps must be 
turned off later. 
 
 

 

 

BOILER INSPECTION AND MAINTENANCE RULES 

General 

Periodical maintenance of superheated water boiler should be 
scheduled in consideration of operation and contamination 
conditions. Under normal operating conditions, smoke section 
(burning chamber, smoke pipes and smoke chest) cleaning and 
maintenance chores should be carried out every two weeks and 
every two months for liquid and gas fuels respectively. Water 
sections should be cleaned and maintenance work should be 
carried out every six months.  Due to operational conditions of 
boiler, shorter periods should be considered if contamination 
levels are high. 
 

PERFORM THE INSPECTION AND 
MAINTENANCE ACTIVITIES OF THE 
BOILER THOROUGHLY! 
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Superheated water boilers should be stopped at least once a 
year and a general inspection and maintenance work should be 
carried out on boiler equipment. 
The following points should be checked during general 
maintenance. 
 

The inspection and maintenance of other outer surfaces 

 The boiler must be inspected from outer side and should 
be checked for tearing, breaking and opening in welding 
points due to expansion. 

 
 The turbulators should be taken out and all pipes should 

be cleaned with a suitable mop. Turbulators should be 
reinstalled in their place after cleaning. For full boiler 
efficiency, turbulators should be installed in full. 

 
 All leakage and escape points determined should be 

sealed. Excessive force should not be applied during 
tightening. If leakage continuous after tightening, the related 
part must be disassembled and surfaces should be cleaned 
and new gaskets should be inserted.   While taking of gaskets 
from shiny surfaces, care must be administered for not 
scratching such surfaces. 

 
 All valves, pipes, pipe fittings and external pipes on the 

boiler and boiler system should be inspected against leakage.  
 
 The operation of boiler armatures (heat control elements,  

thermometer, manometer, pressure switches, flow control 
devices, safety flaps) should be observed continuously and in 
case of a malfunction, necessary checks should be undertaken 
and if needed, they should be changed. Heat transfer should 
be improved by filling the thermometer cartridges with thin 
lubricant. 

 
 Sealants of boiler lid and smoke chest should be checked, 

and in case of a leakage, tightening elements should be 
tightened in a balanced manner. If the leakage is not 
constrained gasket/sealant should be changed or our 
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authorized services should be contacted. Grease the bolt 
screws and nuts of tightening elements. 

 
 Manholes that are determined as source of leakage must 

be maintained and leakages should be constrained. 
 
 In case the chimney is situated right over the boiler or 

boiler construction, precautions taken for stopping rain 
water’s entry into the boiler and hence causing corrosion 
should be checked.  

 
 Steel constructions, platforms and stair cases, boiler 

surface pipes, support carriers, pipe brackets should be 
checked for loosing or bending. 

 
 The boiler and system water should not be discharged if it 

is not necessary. During prolonged stops, appropriate 
chemical protective additive should be added to system 
water, to prevent negative effects of the oxygen and similar 
corrosive elements in water on the metal surfaces. Boiler that 
will be out of operation for an extensive period of time, boiler 
heating metallic surfaces should be protected against 
oxidation by applying transformer oil or a thin metallic 
lubricant. 

 
 Temperature gages should be compared to a calibrated 

thermometer. 
 
 The boiler and its surrounding area, air ducts, chimney 

base, burners, in front of the boiler, fuel system and control 
devices should be kept clean at all times. The tools and 
handsets that will be used during maintenance should not be 
thrown around.  

 

Safety valves 

Usually there are two safety valves over the superheated water 
boiler. 
 
The safety valves should be in good working conditions at all 
times. 
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Safety valves should be superheated tested at least once a year 
to ensure that their opening and closing values are in 
conformity with their given label values.  
 
Without taking into consideration of the adjustment of the 
safety valves by their respective manufacturer, the values 
given on labels must be checked. 
 
In case a leakage is determined during the operation on safety 
valves, the safety valve should be opened manually for repair 
purposes, and let superheated water to be discharge and flush 
the foreign materials on the facing surface of the valve.  If the 
leakage is not prevented after this remedial work, safety valve 
should be disassembled and repaired after cooling down the 
boiler.  The spring pressure should not be increased in order to 
eliminate the leakage in safety valves. 
 
 
The following formula must be taken into consideration when 
opening a safety valve: 
 
Popen = 1,05 x P operation  
 
EXAMPLE: Safety valve adjustment pressure for 6 bar 
operational pressure: 
Popen =  1,05 x 6 = 6,3 bar   is derived.   
 
 

Inspection and maintenance of inner surfaces 

 The pressurized inner surface of a boiler is inspected for 
the purpose of suitability of feeding and boiler waters’ 
chemical properties. For this purpose, the boiler doors must 
be open and boiler must be well ventilated before going 
inside. 

 
 The portable lamps and their apparatus that will be used 

in the boiler for illumination purposes should be less than 42 
Volts and extension cables should be flawless and should 
have heavy insulations.  Places where the cables could be 
damaged (sharp edges, edges of lids, etc.) should be 
protected to prevent cuts and crushing and all electrical 
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appliances should be grounded properly and equipment with 
lowest possible voltage value must be selected. All electrical 
connections must be performed outside the boiler. 

 
 The inner sections of pipes in flame piped boilers must be 

inspected by a light and it must be ensured that they are 
clean and not clogged.  

 
 During washing and mechanical cleaning of pipes, care 

should be given in order not to damage the pipes. 
 

Cleaning of inner surfaces 

 After assembly of a boiler, it should be clean thoroughly 
before commissioning, and it should be free of rust, any 
material that cause corrosion, waste grease, organic 
material wastes, and remnants of protective paint, 
welding electrodes, construction and assembly parts.   

 
 The surfaces that will be in touch with water should be 

cleaned off from materials such as oil, grease, fatty 
acids, rust, paints. 

 
 It is necessary to obtain professional services of expert 

companies of chemical boiler cleaning. 
 

 In case the boiler will be kept out of operation for a while, 
regular weekly cleaning should be carried out and 
surfaces should be wiped with carbonate dilution to 
remove acidity. In case there is an accumulated layer, 
cleaning with carbonate dilution should be carried out as 
necessary.  Sufficiency of sulphur cleaning may be 
checked with a pH paper (pH value must be between 7 
and 9). Removing acidity should be undertaken when 
the boiler is between 50 to 60°C. When this procedure is 
complete, the surfaces are left alone for drying and 
later, linseed oil, turpentine and graphite are sprayed on 
the surface for protection from rust. Boiler doors must 
be shut to prevent air circulation. Furthermore a cup of 
semi burnt lime should be placed inside the boiler for 
withdrawing humidity. 
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Deposits 

The solid material deposits in the boiler are in the shape of 
crust and mud pilings in pipes, etc. 

Deposits in the shape of crusts 

The reason for crusting is that the chemical environment similar 
to that of boiler water does not exist to turn the deposit into 
mud and hence such deposits will be hardened and stack to 
surfaces instead of becoming mud piles. 
 
Crusting will result in excessive heating on crusted surfaces and 
in return it will result in pipe punctures. In order to prevent 
crusting, boiler feeding water should be treated in a manner to 
posses required chemical conditions before forwarding into the 
boiler.   Water in the boiler must also be kept in suitable 
chemical condition. The verification of applied chemical process 
must be carried out by analyzing boiler feeder water. 

Mud 

Having mud on the surface of boiler is an important situation 
since accumulation of mud will decrease thermal transfer and 
hence the surfaces will be heated up excessively. 

When the boiler is put out of service, the water inside the boiler 
should not be discharged until it gets cooler so that the mud 
will not be hardened by the heat of the boiler. 

Corrosion 

Corrosion may happen while the boiler in operation or when it 
is inactive.  If there is no crust shape deposits in the boiler, the 
life expectancy of boiler’s metal parts and pipes depend on 
regional pitting or abrasion due to corrosion. 
 
If there are red or black iron oxide stains in pitting areas, it is 
the cause of boiler water having neutral or alkaline 
characteristics of the boiler water. 
 
The boiler water that is in contact with metal parts, create 
putting when alkaline compounds are intensified in a section 
where excessive heat is present and no sufficient water 
circulation exists. Similarly, corrosion takes place in waters with 
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neutral characteristics in a prolonged period of time. As a result 
of this type of corrosion, iron oxide and hydrogen gases evolve. 
 
Sometimes, on surfaces that are covered with deposits, due to 
high metal temperatures caused by poor thermal transfer, the 
materials that make up the deposits reacts with the metal and 
as a result corrosion occurs. 
 

Prevention of corrosion on smoke side 

When liquid fuel and especially heavy grade fuel oil is used as a 
fuel, 3% of sulphur is contained in the fuel. Sulphur is 
accumulated in secluded places during burning process on the 
boiler burning and smoke sections.  During the stoppage and 
restart of the boiler, as a result of condensation of steam within 
the chimney gases, condensed water joins sulphur molecules to 
form sulfuric acid.  
In order to prevent this; 
 Liquid fuel with low sulphur content should be used. 
 Soot and smut gathering on the heating surfaces 

(combustion chamber, smoke pipes, smoke chest) should not 
be allowed, and cleaning process should be performed as 
frequently as possible. 

 Panorin must be applied to boiler heating surfaces (smut 
on the surfaces will disappear and cleaning process of boiler 
smoke section will become easier). 

 Burner should not be stopped too frequently. 
 Burner burning adjustment should be correctly made. 

Burner adjustments should be undertaken by authorized 
services by using a Chimney Gas Analyzer. 

CHEMICAL CHARACTERISTICS OF BOILER FEED WATER 
AND BOILER WATER  
Water that will be used in superheated water boilers should be treated. 
The required chemical properties of treated feeding water and boiler 
water are presented in the tables and graphics provided herein below. 
The boiler feed water and boiler water should be checked constantly 
and the chemical conditions required for the water should be ensured 
in order to operate the boiler efficiently and economically. 
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FEEDING WATER FOR SUPERHEATED WATER BOILERS  [OPERATIONAL PRESSURE IS 
BETWEEN 0,5 AND 20 BARS] 

     

Parameters Unit 

Conductivity 
of feeding 
water > 30 

µS/cm 

Conductivity 
of feeding 
water ≤ 30 

µS/cm 

Operating Pressure 
bar > 0,5 to 20 
MPa > 0.05 to 2 

Appearance - 

clean, no 
suspended 
particles - 

Conductivity at 25 °C µS/cm < 8000 1) µS/cm 
At 25 °C  pH value   ¹) - > 9,2  2) 

Total hardness (Ca  Mg) 
mg/liter 
(ppm) < 2 [ = 0.2 Fr.H 3] 

Iron (Fe) mg/liter (ppm) < 0,3 mg/liter (ppm) 
Copper (Cu) mg/liter (ppm) < 0,05 mg/liter (ppm) 

Silicate 
(SiO2) 

mg/liter (ppm) 80 mg/liter (ppm) 
mg/liter (ppm) 107 mg/liter (ppm) 
mg/liter (ppm) 133 mg/liter (ppm) 
mg/liter (ppm) 160 mg/liter (ppm) 

Oxygen (O2) mg/liter (ppm) < 0,05 4) mg/liter (ppm) 
Oil/grease mg/liter (ppm) < 1 mg/liter (ppm) 
Organic materials - 5. see paragraph 

1) pH value should be kept between the range of 8.7 – 9.2 in copper alloy system. 

2)  While considering pH value given in the boiler water specifications table below, pH value of 
soft water should be kept at  >7,0. (refer to table given below). 
3) For working pressure of  <0,5 Mpa ( 5,0 bar), total hardness of max. 0,05 mmol/liter ( 5 
ppm=0,5 FrH ) may be accepted. 
4) It is restricted with continues operation and/or use of economizer.  Under disrupted working 
or working without degasified working conditions, excessive film forming and/or oxygen 
suppressant chemicals should be observed. 
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BOILER WATER FOR SUPERHEATED WATER BOILERS  [OPERATIONAL PRESSURE IS 
BETWEEN 0,5 AND 20 BARS] 

     

Parameters Unit 
Conductivity 
of feeding 
water > 30 

µS/cm 

Conductivity of 
feeding water 

30 µS/cm 

Operating Pressure 
bar < 0,5 to 20 > 0,5  

MPa < 0.05 to 2 > 0,05 

Appearance - 

clean, 
lasting, no 

foam 

 

Conductivity at 25 °C µS/cm < 8000 1) < 1500  

pH value at 25 °C - 10,5 to 12,0 10,0 to 11,0  2) 

Acid capacity up to pH 8.2 mmol/liter 1 to 15 1) 0.1 to 1.0 3) 

Silicate (SiO2) 

Acid capacity up to 0,5 mmol/lt, pH 8.2  mg/liter(ppm) 80 
Acid capacity up to 5 mmol/lt, pH 8.2  mg/liter(ppm) 107 
Acid capacity up to 10 mmol/lt, pH 8.2  mg/liter(ppm) 133 
Acid capacity up to 15 mmol/lt, pH 8.2  mg/liter(ppm) 160 

Phosphate (PO4) 
5)   mg/liter(ppm) < 30 < 15 
Organic 
materials   - 5. see paragraph 

1) If there is a superheater, take 50% of this value as a maximum value. 
2) It is the base adjustment of pH with Na3PO4  injection.  In case the pH value is <10 ten only 
NaOH injection will be made. 
3) If the acid conductivity of boiler feed water is <0,2 µS/cm, and Na + K concentration is <0,010 
mg/liter then phosphate injection is not necessary. Alternatively, if the feed water pH ≥9,2 and 
boiler water pH ≥8,0 then all volatile compounds may be used for the process, however in that case 
the boiler water’s acid conductivity must be < 5 µS/cm. 
4) If there is a non-iron material such as Aluminum in the system, low pH and conductivity may be 
necessary, in all cases protection of the boiler should be a priority. 

5) If phosphate is used for balanced or coordinated phosphatization process, higher PO4 
concentrations may be acceptable by considering all other values. 4. please refer to the paragraph)

     

Ref : prEN 12953-10, Tablo 5-1, 5-2; 1998    
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SYSTEM CIRCUIT DRAWING 

A superheated water system layout is provided as an example. 
A system should be designed taking into consideration of 
operational needs and specifications of the process where 
superheated water is used. 
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System circuit diagram 

 
PS Pressure Switch 
PI Manometer 
SV Safety Valve 
LI Water Level Indicator 
LS Feeding Measurement Device 
LE Level Electrode 
K Water coming from condensation tank 
TI Thermometer 
M Engine 
P Pump  
 
 
 
 
 
 
 
 
 
 

BOILER LIFE SPAN 

If erensan° brand boilers are utilized in compliance with 
operating and maintenance instructions, it is possible to go well 
over the ministry stated life span.  Therefore, make sure that 
this operating and maintenance procedure is read and 
fully applied by operating personnel. 
When the boiler has reached unusable state, remove the scraps 
from usage area in compliance with environmental procedures. 
 
 
 
HOPE YOU ENJOY USING YOUR BOILER……….. 
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AUTHORIZED SERVICES 
 
erensan° Istanbul Headquarter  
Yassıören Mah. Balkırı Sk No:16-22  
Arnavutköy İSTANBUL 
Tel: 0212 551 05 00 pbx Fax: 0212 551 34 84 
e-mail: info@erensan.com.tr 
erensan ürünleri + riello brülör+ unigas brülör 
 
erensan° Ankara Region  
Öveçler Mah. 1314 sk. 41/B Çankaya / ANKARA 
Tel: 0312 427 67 37/3 hat Fax : 0312 428 48 72 
e-mail: ankara.bolge@erensan.com.tr 
erensan ürünleri + riello brülör+ unigas brülör 
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ERENSAN ISI CİH. PAZ. VE SERVİS A.Ş. 
Yassıören Mah. Balkırı Sk No:16-22  

Arnavutköy -İSTANBUL 
Phone: 0212 551 05 00  Fax: 0212 551 34 84 

 

ERENSAN ISI CİH. PAZ. VE SERVİS A.Ş. 
Öveçler Mah. 1314 sk. 41/B Çankaya-ANKARA 
Phone: 0312 427 67 37  Fax: 0312 428 48 72 

 

ERENSAN ISI TEKNİĞİ SAN. VE TİC. A.Ş. 
Organize Sanayi Bölgesi, 107 Ada, 1-2-3 Parsel                         

66900 Yerköy-YOZGAT 
Phone: 0354 558 11 20  Fax: 0354 558 11 23 
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