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1.0 Introduction 

 
     1.1  About this guide 

This user manual contains instructions and safety information for the commissioning, installation and maintenance of the BKC 

BBK boiler. 

This guide is intended for: 

• The owner of the BKC BBK boiler & Installer. 

• Employees operating the BKC BBK boiler. 

• The mechanic who performs work or maintenance work on the BKC BBK heating boiler. 

 

1.2 Product description 

 

BBK Boiler the BBK boiler is specially designed for very low Nox emissions, this is achieved by applying a large diameter 

combustion chamber with an extended burnout length. Nox emissions of 40 mg at 3% O2 are possible, depending on the 

type of burner (warranty must be given by the burner supplier). The BBK is a highly efficient single-pass boiler with 

economiser. Efficiency is at least 83% without condenser at full load, return temperature of 65°C, ambient temperature of 

15 degrees and the burner adjusted to <3% O2. The boiler is partly designed to work with a heat storage tank. For proper 

boiler control, an open buffer system with frequency-driven pump and direct feedback must be used. An inspection hatch is 

available to inspect all vital parts. 

The boiler and condenser are pressure tested by means of water after production in our workshop. Pressure test and 

checklist can be requested from our sales department if necessary. 

Type plate: 
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1.1 Overall view of dimensions 
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1. Stairs  8. Flue gas discharge  15. Connection for burner measurement 22. Service hatch 

2. Slide beams  9. Return connection ↓  16. Walkway    23. Siemens Thermostat 

3. Inspection hatch 10. Boiler Handhole  17. Type of plate holder   24. Watts Spring Safety valve 

4. Boiler Handhole 11. Lifting eyes   18. Furnace    25. Flue Gas Valve Gas/Oil 

5. Drain  12. Overpressure 2" or DN    19. Boiler Handhole   26. Chimney connection 

6. Entering water 13. Pressure and temperature  20. Condenser 

7. Outbound water 14. Supply connection ↑  21. Sight glass fire chamber 

 

 

1.4 Setup according to NEN-3028 

The boiler must be placed in a boiler room, unless it is housed in a business premises (a workshop, etc.). 

The latter description may not be used in such a way as to create a risk of fire or damage to the boiler.                                                                                                                                                                           

The boiler room floor must be purely level and flat so that the boiler slide beams rest on the floor over their full length and give  
the boiler a purely horizontal position. 

The boiler room floor must be designed to withstand the weight of the filled boiler along with its associated products, taking into  
the  pressure points from boiler supports or sliding beams. 

The distance between the boiler and the walls must be sufficiently enough for mounting and disassembling the burner, pumps, fire 
tubes, etc. 
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The boiler house must be electrically illuminated sufficiently and efficiently by means of fixed luminaires in such a way that work on 
the installation can be carried out even in the absence of daylight. 

The room in which the boiler is set up must be provided with sufficient ventilation for combustion air and ventilation. 

The implementation of the ventilation in the boiler house must comply with the regulations of local and national requirements. 

At all times, it must be avoided that the burner fan is contaminated with  
mists or components of crop protection or other chemicals (propellants from aerosols) etc. when sucking in air, in order to prevent 
corrosion in the boiler. 

 

 
 

1.5 Warranty 

The delivered boiler is covered by a warranty period of 24 months after delivery date excluding travel and accommodation costs. In 
order to meet the warranty, the boiler and the heating system (of which it is a part) must be filled with threated water which must 
meet the requirements set by BKC and which are described in the chapter treated water 5.3. 
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2.0 Safety 

2.1 Introduction 

Please observe the instructions in this user manual before working with the boiler. Failure to comply with the instructions in this user 

manual may put people, the environment and the boiler at risk. Keep this user manual in an accessible place close to the boiler for 

later reference. 

2.2 General safety requirement  

• Follow this manual carefully, it is a very important part of our warranty. Ignoring the manual may void the warranty. 

• This manual is only valid for boiler delivery(s) from BKC. Materials supplied by a third party will have to provide their  

own user manual by the manufacturer or his representative. 

• For transport and assembly purposes, only lifting points/eyes on the boiler be need. 

• After assembly, the boiler must be equipped with a proper (reinforced) drain and blow-off pipework which are directed to a 

safe location where the pressure can be safely discharged. The steam released by overpressure can cause burns.  

No additional forces or moments caused by connected piping are allowed on the boiler and connection points. 

• One or more safety valves must be mounted on the boiler in accordance with international regulations ISO 4126. 

• Local safety regulations must be observed. The safety devices must be designed in such a way that they can blow off the full 

capacity of the boiler. 

• The boiler must be equipped with a low-water detection system. When this layer detects water, the burner must be turned off.  

Ask your burner supplier for more information. 

• The boiler must be equipped with a modern burner that prevents the accumulation of flammable or explosive gases and avoids 

the backfire of the flame. 

• If the boiler is damaged during transport or assembly, it is not allowed to put the boiler into operation. Immediately notify the 

manufacturer, BKC. 

• The boiler is only designed and intended for producing 95° hot water to a value and pressure as described on the nameplate 

and should only be used for this purpose.  

2.3 Warning 

During operation, no lids, flanges or safety devices may be loosened or removed. Several non-insulated parts of the boiler can cause 

severe burns when touched. Before commissioning, the boiler must be grounded to prevent static electricity. 

2.4 Foreseeable misuse  

The following is considered foreseeable misuse: 

• Use of untreated feed water 

• Failure to follow the instructions in this user guide. 

• Failure to correct errors or defects in the boiler. 

• Failure to carry out inspections and maintenance work. 

• The unauthorized removal or modification of parts or safety components of the boiler 

• The use of parts or accessories that are not approved by the manufacturer. 

The installation must be installed by a skilled installer and comply with the applicable international and national standards.  
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3.0 Transport 

3.1 Loading 

The boiler is equipped with 2 or more yellow painted lifting eyes, which are located above the center of gravity. These lifting eyes must 

be used to lift the boiler. Always use the correct lifting equipment for the total weight of the boiler according to the IIA declaration. 

Make sure that no one is under or near when lifting the boiler. For the weights of the boiler see 1.3 Total overview dimensions. 

 

 

 

3.2 Transport 

For the transport of the boiler, condenser, and accessories, ensure the correct cargo securing. 

The regulation on vehicles is part of the Dutch traffic legislation and stipulated in article 5.18.6:  

The load must be secured in such a way that it cannot fall or slide off the vehicle under normal traffic situations, including full  

brakes, sudden evasive manoeuvres and poor road surface. Loose cargo that is at risk of falling (or parts thereof) while driving the 

vehicle must be properly covered. Use special non-slip mats on which the boiler can be placed. The boiler can be secured to the front 

and rear of the boiler support with quick-tight level load binders. See above drawing "Connection Point". 
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3.3 Storage 

 The boiler consists of metal parts, which are susceptible to corrosion. The boiler is not suitable for outdoor installation. 

Always place the boiler in a dry indoor location. Care must be taken to ensure that there is a floor that is heavily sufficiently grounded 

to support the total weight of the boiler filled with treated feed water. The boiler room floor must be purely level and flat so that the 

boiler slide beams rest on the floor over their full length and give the boiler a purely horizontal position. and give the boiler a purely 

horizontal arrangement, this prevents air from remaining in the boiler.  

The boiler must be easily accessible for inspection and maintenance activities, with sufficient space available for the boiler door to 

facilitate cleaning and potentially replacing the flue tubes. 
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4 Installation 

4.1 Boiler & temperatures 

 The following inspection and safety components must be supplied and assembled by an approved installer. The articles are essential 

for safe and correct use and optimal operation of the boiler. Make sure that all necessary materials comply with national and local 

rules and regulations. 

It is advised to record the temperatures at the water outlet, water supply and flue gas of the boiler as a control and reference point. 

The difference between supply and return water temperature should never exceed 25°C  

due to thermal stress in the boiler. 

The temperature at the water outlet of the boiler can be controlled by external temperature controller and by the PID of the burner. 

The minimum temperature should be about 70 °C. The maximum allowable temperature depends on the type of heating 

system/boiler (see boiler nameplate) and especially local regulations. 

The temperature of the return water to the boiler should be related to the dew point of the flue gases to prevent condensation of the 

flue gases in the boiler and chimney. The temperature of the return water from the water to the boiler shall not be lower than 70°C 

when burning light fuel oil and not lower than 65°C when burning natural gas. The gas and/or oil must be free of sulphur.  

At low loads, the temperature should not be lower than the dew point to prevent condensation in the boiler 

On/off operation should always be avoided. 

The dew point of the flue gases depends on the type of fuel being fired and its composition.  

The exhaust temperature of the flue gases must be so high that condensation does not form in the boiler, flues or chimney. 

 

To prevent cold spots in these areas, the channels should be insulated. Also, soot, dirt, and dust can cause condensation spots.  

Keep all surfaces clean. 

4.2 Low water level protection 

The boiler must be equipped with a low water level protection which makes it impossible for the burner to be in operation while the 

boiler is not completely filled with water. The low water level protection must at least bear the CE mark and must comply with the 

regulations of the national and regional authorities. 

4.3 Maximum thermostat 

The boiler must be equipped with a (fail-Safe) maximum thermostat which may be set to a maximum of 108 °C  

The maximum thermostat should turn off and lock the burner when the set temperature is reached.  

If thermostat is set above 98°C, the installation must be carried out with a  

minimum water pressure (Pressostat) protection. 

The protection must be set to at least 0.5 bar and must be mounted directly on top of the boiler.  

The protection device should switch off and lock the burner if water pressure falls below the set pressure. 

4.4 Flue gas extraction 

 The boiler's chimney must be designed and installed in accordance with national and regional regulations. The maximum allowable 

weight load due to the flue gas exhaust on the boiler's smoke box is 500kg. The chimney must be adequately braced to prevent the 

effects of wind. 
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4.5 Condenser 

 In a BBK boiler, the condenser is directly welded to the economizer. The condenser absorbs heat from the flue gases and transfers it 

to the feedwater. The condenser also has a few welded ½" socket welds, with one of them used for temperature measurement before 

entering the condenser. After the condenser, there's a ½" socket weld in the chimney for temperature measurement after 

condensation. Record the temperatures before and after the condenser for an initial temperature measurement to be logged. 

There is a service hatch at the bottom of the condenser, make sure that the bottom of the condenser is checked 2 times a year and 

any dirt and rust parts are removed so that condensation water can be drained, this prevents condensation water from flowing 

through the flame tubes into the fire corridor. Also check the steam trap 2x a year to make sure there is no dirt in it, which can slow 

down the condensation water. The protections must be tested at least once a year, if possible, in combination with the maintenance 

of the burner. 

The combustion gases must be free of contaminants, such as sulphur, chloride and halogen gases.  
Sulphur content < 10 mg/m3; chloride content of condensate <1 mg/l.  
The above contaminants in the combustion gases can lead to damage to the flue gas condenser. 
 

   

          

 

4.6 Chimney 

The chimney must be placed on the existing chimney connection must be carried out and mounted in accordance with national and 
regional legislation. The flue gas outlet must be properly piped to prevent wind influences.  
If a chimney is not placed directly on the boiler, the flue gas flow must, upon entering the chimney flowing in.  
In this case, the chimney can be placed both inside and outside the boiler house.  
The connection piece and the chimney itself must be insulated. 
Chimneys supplied by BKC will always be equipped with a 1/2" welding sock for checking the outgoing flue gas temperature. 
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4.7 Steam trap for the drain of the Condenser. 

To ensure proper functioning of the steam trap, the drain pipe must end at least 50 mm below the outflow opening in the steam trap 

to create a water trap. 

 
4.8 Pressure protection 

It is necessary that sufficient safety valves with a minimum pressure are mounted on the boiler according to locally applicable 

standards, but not smaller and or less than stated according to column "D3" in 1.3 Total overview dimensions.  

These must be mounted directly on the boiler body, i.e. without intermediate shut-off valves. Furthermore, unsalable pipes must be 

installed from the safety valves in such a way that any blown hot water and/or steam cannot cause damage or injury to humans, 

animals, or the environment. Before starting the boiler, the operation of the safety valves must be checked. Use a good pressure gauge. 

The safety valves must at least indicate:  

- Type designation or identification mark of the manufacturer.  

- Setting pressure in Bar overpressure.  

- The maximum discharge power in kW, at a setting pressure for which the safety valve is supplied by the manufacturer. It should also 

be considered that the pass-through calculation and number of safety valves must comply at least in accordance with PED & CE 

regulations, and in accordance with national and regional regulations. 

4.9 Connections to the boiler 

The pipes to be connected to the boiler must be laid in such a way that no forces are exerted on the boiler connections by expansion 

or otherwise. No changes to the boiler connections may be made or added without the manufacturer's permission. 

4.10 Insulation  

The boiler is equipped with insulation with plating. The insulation consists of 100 mm non-combustible insulation wool which is 

applied in two layers of 50 mm. The insulation is carried out without thermal bridges. If no insulation is carried out on the boiler, the 

insulation requirements mentioned above must be applied, in such a way that the surface temperature will be as low as possible but a 

maximum of 80 °C. 
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4.11 Grounding 

After the boiler has been set in its permanent place, the boiler must still be grounded to prevent static charge with gas and oil. No 
provisions have been made for this in the boiler base  . The grounding must be drilled and tapped into the undercarriage of the boiler. 
When not tapping and a bolt-nut connection is used, it must be ensured that the bolt makes good contact with the frame. Here the 
paint will have to be removed around the ring so that the bolt makes direct contact with the frame.  
Wire diameter must be determined by an electrical installer.  

 

4.12 Refractory 

 When the burner is placed at the boiler, the space between the burner nozzle and the burner must be filled with  

refractory (Plibrico). See section below for information. 
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4.13 Release vessel 
 

In accordance with NEN-EN 12828, combustion appliances with a capacity > 300 kW must have one  
of the following devices (a or b): 
 
(a) An additional maximum temperature protection and an additional maximum medium pressure protection  

on each heat exchanger. 
The maximum temperature protection shall be adjusted so that the maximum  
Operating temperature of the installation cannot be exceeded. This security can be  
realized with a maximum thermostat. In that case, it must comply with EN 60730-2-9. 
The maximum medium pressure protection must intervene at a pressure lower than the adjustment value of the 
safety valve. 
 

(b)  A relaxation vessel on the blow-off side in the immediate vicinity of the safety valve. This should be 
connected to a vapor exhaust pipe that drains upwards to the open air and are equipped with safe  
water drainage. The safety valve and the method of installation must comply with NEN-EN 12828. 
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5 Commissioning 

5.1 Commissioning and boiler firing 

Before the first commissioning of the boiler takes place, it is necessary to check that there  
are no tools or other materials in the boiler that may have been left behind during work.  
 
Check if the boiler is sufficiently filled with system water (See 5.3 Water quality). 
Check if the sludge manholes, inspection, and explosion hatches are tightly closed. 
Check that the condensate drain fitted at the bottom of the condenser has a free outlet to the condensate trap so that the 
condensate water can leave the condenser to the steam trap so that the condensation water can leave the condenser. 
 
Determine whether the free discharge of the flue gases through the chimney is guaranteed. 
Check if the expansion tank/system is open and operational. 
Check if the shunt pump is running and that any taps in the shunt pipe are open so that the 
flow/flow of the pump is controlled. 
 
The boiler should be fired gradually at a small setting not exceeding 25 % of the maximum boiler capacity to prevent  
unacceptable material stresses and the cracking of the refractory may occur. Fire up the boiler with the 25% of the maximum  
capacity until the boiler has reached the minimum temperature of 65 °C. 
Above 65°C, the burner may gradually be increased in capacity to the desired set temperature is reached, for example 95°C. 
Before the burner is installed in capacity, make sure that the control and pumps are on  
so that they dissipate the heat produced and guarantee the minimum entry temperature of the boiler. 
 
When the boiler is fired up from a cold position, the boiler condenses, so there is a risk of leakage due to the condensate. When 
natural gas is used, a lot of condensates is formed from the flue gases on the still cold surfaces in the boiler. After the first firing  
of the boiler, you need to check all the bolts of the flanges and hatches. 
 

5.2 Fuel 

The boiler is specially designed for burning natural gas or oil. Make sure that the correct circulation channel for the flue gas  

valve is applied. See 5.5 Operating flue gas valve.  

5.3 Water quality (feed water) 

The water used as feed water for the boiler and the installation (of which it is a part) must be treated if the water contains 

components that can, for example, form scale in the boiler, or have a corrosive effect. Scale will be formed by hard-water.  

 

Scale can cause such a heat transfer inhibiting effect that one or more flame pipes, pipe plates and the fire corridor can be damaged. 

The degree of corrosion of the water is mainly caused by the presence of oxygen and/or freely 

bound carbon dioxide. The treatment of the feed water must be such that the hardness, oxygen and bound carbonic acid in  

the water is limited. 

For the above reasons, the feed water may have little or no hardness, all the more so because once formed scale is difficult to 

remove, depending on its composition. The hardness of the make-up water used again depends on the way in which the  

hard water is treated.  

It is therefore important that the values mentioned below with regard to the required water quality are kept at least and punctually. 

The owner of the boiler is responsible for correct water quality as stated on the sticker on the front of the boiler.   

The following image shows what the feed water for the boiler must meet. 
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Water requirements 
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5.4 Cold Laying Boiler 

We advise you to keep the boiler at operating temperature, if possible. Try to avoid on/off operation and often "cold" start-up of the 

boiler, this will prevent corrosive condensation of the flue gases and thermal stresses during boiler start-up. 

1. Turn off the main power of the boiler and burner. 

2. Does the boiler and chimney cleaned carefully? 

3. Close all doors and openings of the boiler. After preservation, avoid air circulation in the boiler. The treatment of boiler feed 

water must be perfect. The main danger with boilers is the ingress of oxygen into the boiler water during prolonged standstill. 

During start-up, but also during shutdown, oxygen has a very corrosive effect. We recommend keeping the boiler in use as 

much as possible and not shutting down the boiler unnecessarily for a short time. Should the boiler be out of service for a 

longer period of time, it is necessary to carry out some form of preservation to prevent corrosion. 

4. The condenser can be cleaned, especially with oil firing. In case of longer standstill, it is advisable to disassemble the chimney 

and close the flue gas outlet so that no more oxygen can enter the boiler or condenser. 

5. Waterside one can choose between wet and dry preservation. Wet preservation binds all oxygen with the water in the boiler 

and consists in completely filling the boiler with water, the PH value of the water is sufficiently increased  

and an oxygen-binding substance is added. 

To do this, contact your local water treatment company. 

6. Dry preservation means that the boiler is completely emptied, so that the steel cannot corrode. The boiler is completely 

emptied and dried, all water pipes must be closed. A water-binding solvent is put into the boiler, after which all boiler openings 

are opened. The water-binding solvents will further absorb all the remaining water.  

7. Beware of vacuum when draining the entire boiler. 

 

5.5 Flue gas valve operation  

When firing on oil or gas, the flue gas valve must be in the correct position as shown in the following figure. When setting to the oil-

fired position, a signal will be transmitted to the burner panel by means of a limit switch that is pre-assembled to the flue gas box.  

Ask your burner supplier to connect this.  The flue gas valve on a BBK boiler is located above the condenser. 
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5.6 Flow.  

Below is a flow overview of the boiler water in a BBK boiler. At the bottom and the top of the Eco there is an opening from the Eco to 

the boiler. The hot water rises so that the boiler water is well mixed with the cold return water.  
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6 Maintenance 

6.1 Controls 

During the operation of the boiler, the amount of treated feed water that may be required for refilling the installation must be 

checked. In case of excessive refilling, there is a leak and this must be immediately detected and remedied, in order to prevent, 

among other things, oxygen corrosion. Flue gas-side leaks that occur during use must also be rectified immediately. 

 

The flue gas temperature shall not exceed 100°C above the boiler water temperature and shall be measured regularly. When it rises, 

the flame pipes must be cleaned. For this, BKC has supplied a flame pipe sweeping brush. 

Check the operation of the steam trap (if any) and the presence of sediment in the steam trap 2x a year. 

Depending on the conditions of use, but at least twice a year, the boiler should be checked at the following points: 

When entering the boiler, both water and flue gas side, ensure sufficient ventilation. 

- Tightness of gaskets and boiler door(s), explosion hatch lid, swallow hole lid, sight glass. 

- Tightness of flame pipe/pipe plate connections;- Contamination and corrosion of the flame pipes and other flue gas-sided surfaces; 

- Condition of the burner refractory; 

- Operation of the shunt system; 

- Operation of the safety valve(s) or overflow valve(s).- Cleaning the steam trap 

- Remove any dirt and rust parts around the drain via the manhole of the condenser. 

 

Annual inspection: 

- Water-side contamination such as sludge and scale, especially between the flame pipes at the location of the pipe plate fire- 

  sided, pay attention to good aeration when draining the boiler: 

- Water-sided corrosion. 

- Once a year inspect and clean the boiler flue gas side. 

- Control/sampling of the water quality by a professional company in this area. 

- Discharge of the boiler part and economical. As soon as you open the discharge tap you will experience that the water is dirty. 

  You should continue to spew until the water is clear again. Spraying is necessary to remove any sludge and sludge and prevent 

  damage as a result. 

- Check the burner factory for any damage and cracks. 

- Check the ceramic wool of the fire corridor manhole and the gasket in the manhole cover to make sure it still closes tightly (Soft).  

- For maintenance of the burner, please refer to the instructions of the burner supplier. 

- After lighting the boiler, re-tighten the bolts of the relevant inspection holes. 

 

6.2 Weather influences 

During the annual inspection, care must also be taken to ensure that the boiler is still well protected against weather influences. For 

example, due to leakage of the roof above the boiler, which can cause water to get between the insulation of the boiler and cause 

external corrosion during standstill. 
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