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2 General terms

• This instruction is valid for Limes Innovation EOOD BSB300, BSB450 and BSB850
boilers.

2.1 Warranty
Immediately upon receipt, you should ensure whether there are any defects. If so, please
contact Limes Innovation EOOD.
Please fill in the included warranty card and return to the address below.

Limes Innovation EOOD
Western industrial area
7500 Silistra
Bulgaria
Phone no: +359 86 821 310

The warranty does not cover general wear parts such as:

• Cleaning brush.
• Packing.
• Firebricks in the combustion chamber.

This system is functionally tested and the parts are inspected for damage and defects before
shipment.

The boiler housing and the front door are individually tested and the test results are enclosed
in annex 3 and annex 4.

The boiler is CE marked according to the following directives and their amendments:

- 2006/42/EEC (machinery)
- 2004/108/EEC (electromagnetic compatibility)
- 2006/95/EEC (electrical equipment designed for use within certain voltage limits)

The declaration of conformity is enclosed in annex 2.

Any complaints must be forwarded to Limes Innovation EOOD in writting.

Please find enclosed Warranty card in Annex 1
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2.2 Responsibilities
The user is responsible for correct operation of the boiler and compliance with the

instructions.

Circumvention of this manual may result in lower efficiency and higher environmental impact
due to poor combustion of gas emissions.

Improper use can result in dangerous situations and a reduction of the boiler�s life time.

2.3 Precautions
o The power supply for the boiler unit has to be 3 x 400 V � 32 A.
o All electrical connections must be carried out by authorized personnel.
o ALWAYS keep the area around the boiler cleared.
o REMOVE combustible liquids, materials and fuels in a suitable distance from the boiler in

accordance with local legislation.
o Verify that the existing boiler is compliant with any local safety legislation.
o Verify that boiler room is compliant with the local fire authority’s requirements.
o The boiler must ALWAYS be placed on the foundation.
o NEVER touch the flue gas pipes during operation.
o NEVER open the front door during operation as the flames in the combustion chamber can

cause serious injuries.

The following sign is placed on the door:

o Water inlet temperature must ALWAYS be more than 65 �C because of the risk of
corrosion. This is automatically controlled by the temperature sensor of the 3-way shunt
valve.

o Only trained persons must operate the system.
o NEVER touch the stones in the combustion chamber, as they are fragile after the first

heating.
o NEVER block the opening of the explosion hatch cover.
o NEVER look down the opening of the explosion hatch protection or put your hand over it,

as flames from explosions in the combustion chamber can occur.

The following sign is placed at the cover opening:

o Firing must under no circumstances be done before the water temperature of the system
has decreased to max. 90 �C.

o The boiler is designed and tested with "gray straw". Yellow straw is difficult to burn and is
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o

not recommended.
o The moisture content in the straw can be up to 14 %. If the moisture content exceeds

14% the efficiency will decrease.
o Straw with a moisture content of more than 20 % moisture must not be used.
o Cleaning of the chimney must be done by an authorized chimney sweeper.
o The ash contains acid and can cause corrosion of the boiler.
o The noise level is tested according to:

- ISO 11201:2010
- ISO 3744:2010

and the level is up to 88 dB in the control room. Therefore ear protection is required during
boiler operation.

The following sign will be placed at the entrance to the control room:

Never use gasoline or other liquid fuels during the start-up because of explosion
danger!

Please note: If the above mentioned conditions are not kept and the local fire
authority�s requirements are not followed Limes Innovation EOOD

declines all responsibility.

The system is an OPEN system. The boiler is not designed for
operation with a closed system. Max. operating pressure is 0.5 Bar.

.
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3 System description
The boiler is designed for manual firing with straw of different types. The system consists of a
combustion chamber connected to a chimney. The chimney is integrated into an accumulation
tank from which hot water is diverted to consumption of various types (heating, grain drying,
etc.) The content in the accumulation tank is heated by circulating water through the front door
and the casing around the combustion chamber.

Figure 1: Cross section of the system.
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In Figure 2 the P&I diagram of the system and its key features are shown.

Figure 2: P&I diagram showing the components in the system.

3.1 Automatic regulation
The combustion is electronically controlled according to the percentage of oxygen in the
exhaust, which is measured by the lambda sensor. This is done through regulation of the
combustion air which can be switched between primary air at the top of the combustion
chamber and secondary air at the bottom of the combustion chamber. This ensures a smoke-
and smell-free combustion.

The optimal temperature of the water outlet is normally 85 �C and can be set in the control
system within the range 60 � 90 �C. When the chosen temperature is reached, the combustion
air fan is stopped and the dampers closed.

The optimal flue gas temperature is 200 � 250 �C. If temperatures outside this range are
measured, the control system will adjust the supply of air to the combustion chamber.

The temperature of the water inlet must be at least 65 �C as lower temperatures can cause
corrosion of the boiler. Therefore there is a shunt vale with hot water from the water outlet,
which is controlled automatically by the shunt thermostat.

3.2 Sensors mounted on the boiler
The sensors in Table 1 are used in the system. Their specifications and positions can be seen
in the spare part list and the spare part drawings.
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Sensor name Sensor
description Remarks Warnings

Oxygen
sensor

Measures the
oxygen content of
the flue gas coming
out of the
combustion
chamber.

It is important that the
sensor is mounted
correctly so it does not get
false
air from the mounting
thread.

The oxygen sensor is
very hot during operation

Flue gas
temperature

Measures the
temperature of the
flue gas coming out
of the combustion
chamber

This sensor is placed in
the smoke box of the
boiler

The cable is not suited
for temperatures above
200 �C and must not be
exposed to direct
contact with hot
surfaces

Water outlet
temperature

Measures the
temperature of the
water coming out of
the boiler

This sensor is placed in
the sensor pocket near the
boiler water

The cable is not suited
for temperatures above
200 �C and must not be
exposed to direct
contact with hot
surfaces

Boiler limit
temperature
(safety
temperature
sensor)

Measures the
temperature of the
water coming out of
the boiler

It has a thin copper wire
that ends in a bulb
where it measures the
temperature

If the boiler
temperature has
exceeded 96 �C the
sensor must be
reset. Press the white pin
on the sensor control box
to do so.

Water inlet
temperature

Measures the
temperature of the
water inlet

The sensor is
connected to the

valve that regulates the
temperature of the water
inlet

-

Outdoor
temperature

Measures the
outdoor
temperature

-

The sensor must be
placed in the open, so
that the correct outdoor
temperate can be
measured

Table 1: Sensor description and locations
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3.3 Explosion hatch
During the combustion, small explosions can occur in the combustion chamber. For safety
reasons, an explosion hatch is installed in the door to the combustion chamber.

The opening of the explosion hatch cover must never be blocked and it is strictly forbidden to
look down the opening of the explosion hatch protection or put your hand over it, as flames
from explosions in the combustion chamber can occur.

The combustion can be inspected through the sight glass next to the explosion hatch.

Figure 3: Explosion hatch.

3.4 Materials
Unless otherwise agreed, the following components are included in the scope of delivery:

• Pipes between boiler and accumulation tank.
• Pipes between boiler and stack.
• Cleaning brush.
• Operating manual.
• Warranty card.
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4 Installation
4.1 Transport and lifting devices

During transport, the boiler must be placed in an upright position.

The boiler must be lifted in the lifting eyes placed on the top of the boiler or with a forklift with
extended forks (forks longer than the width of the boiler).

4.2 Foundation
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Figure 4: Technical information about the size of the boilers and tanks.
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If the dimensions in Figure 4 are followed, the control room will be 2 m wide, which is
sufficient, if no ESP-filter is included in the system. If the control room is to be of a different
size than the dimensions in Figure 4, all standard piping must be adapted.

It is recommended that the loading place has a foundation to ensure that the truck delivering
the straw can do this securely.
The foundation must be made in accordance with any local legislation and the calculations
must be based on the dimensions and weight mentioned in Figure 4.

4.3 Installing the system
The system must be installed according to the requirements of the local authorities.

The boiler must be installed on a leveled concrete floor and there must be a free space of
minimum 50 cm around the boiler due to cleaning. In front of the front door of the boiler there
must be minimum 2 m free working space.

All heated pipes and surfaces must be insulated for safety reasons.

Electrical installations of the system must have a ground connection. All electrical connections
must be carried out by authorized personnel.

4.4 Draft in the chimney
Pressure in the combustion chamber must be 2 mm vacuum. If this is not possible, an exhaust
fan must be installed in the chimney. The top of the chimney must be minimum
300 mm above the roof of accumulation tank. If there are any buildings, installations or trees
nearby this must also be taken into consideration as this can have a negative impact on the
draft in the chimney. Installation of an exhaust fan will in many cases solve these problems.




