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 1. INTRODUCTION 

The B413 boiler room has been designed to BS4256 to give, safe, efficient and reliable service. 
Like any other piece of mechanical equipment, however, the boiler room will only operate at 
maximum efficiency if the correct sequences are followed and proper attention is given to 
cleaning and maintenance procedures. 
 
The B413 model has a heat output of 500kW. Each boiler house must be connected to its own 
individual open flue. 
 
Each boiler room is fitted with a forced draught burner which has been test fired and pre-set 
prior to dispatch. The safety functions of the burner are by way of a fully sequential control box 
fitted to the burner. 

 
 
2. COMPLIANCE NOTICES 
 
The B413 oil fired Boiler room detailed herewith is manufactured by Linton Services Ltd within a 
strictly controlled quality environment within the parameters of ISO9001/2000.  
 
The B413 has been tested and assessed for compliance with the following European Directives. 
 
Machinery Directive (89/392/EEC) 
Low Voltage Directive (73/23/EEC & 93/68/EEC) 
Electromagnetic Compatibility Directive (89/336/EEC & 91/31/EEC) 
Product Liability Directive (65/374/EEC) 
 
The manufacturer has taken reasonable and practical steps to ensure that B413 Boiler Houses 
are safe and without risk when properly used. These heaters should therefore only be used in 
the manner and purpose for which they were intended, and in accordance with the 
recommendations detailed herewith. 
 
The heaters have been designed, manufactured, assembled, inspected, and tested, with safety 
and quality in mind, there are certain basic precautions which the installer and user should be 
aware of, and they are strongly advised to read the appropriate sections of the information pack 
accompanying the heater, prior to installation or use. 
 
It is the responsibility of the installer, user, or hirer, of such products supplied by Linton Services 
Ltd to ensure that they are familiar with the appropriate information/manuals, supplied by the 
manufacturer, and that they are suitably aware of the purpose of the manuals and the safety 
instructions. In addition, operators must be suitably trained in the use of the appliance so as to 
ensure its continued safe and efficient use. 
 
Linton Services Ltd has a commitment to continuous improvement, and therefore reserves the 
right to amend or change the specification of the B413 Boiler room subject to compliance with 
the appropriate European, national, and local regulations. 
 
Contained within the text of the manual, the words 'Caution' and 'Warning' are used to 
highlight certain points. 
 
Caution is used when failure to follow or implement the instruction(s) can lead to premature 
failure or damage to the heater or its component parts. 
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Warning is used when failure to heed or implement the instruction(s) can lead to component 
damage, and also to a hazardous situation being created, where there may be a risk of personal 
injury. Always ensure that the appropriate personal protective equipment is used. 
 
The B413 Boiler Room conforms to the following harmonized standards; 
 
BS EN 292 - Part 1 : 1991 Safety of Machinery - Basic Concepts, General Principles for Design 
Basic terminology, methodology 
 

BS EN 292 - Part 2 : 1991  Safety of Machinery - Basic Concepts, General Principles for 
Design Technical Principles and Specifications 
 

BS EN 60204 - Part 1 : 1993 Safety of Machinery - Electrical Equipment for Machines 
Specification for General Requirements 
 

BS EN 60335 - Part 1 : 1988 Safety of Household and Similar Electrical Appliances General 
Requirements 
 

BS EN 55014 – 1993 Limits and methods of measurement of radio disturbance characteristics 
of electrical motor operated and thermal appliances for household and similar purposes, 
electrical tools and similar electric apparatus 
 

EN 50165 – 1995 Electrical Equipment of non-electric heating appliances for  household and 
similar purposes, safety requirements 

 
 
3. GENERAL DESCRIPTION 

 
The model B413 is an oil fired mobile boiler house complete with pumps and heat exchangers 
to give a supply of heating water and hot water. The boiler is fitted with a conventional flue 
system incorporating a Riello Oil high/low burner: Please only use the following fuel types: 

Gas Oil Class D to BS2869 or Kerosene Class C2 to BS2869 
 

4. GENERAL CONSTRUCTION 
 

The model B413 is mainly constructed as follows:- 
 

·        Main Frame                                Painted mid steel incorporating bi-direction forklift lifting 
channels to bottom and hoisting lugs to top of unit 

·  Composite Panels                  1.2mm Galvanised self coloured internal skin,       
galvanised powder coated outer skin. 

·        Connections              3” BSP Storz  
·        Oil Line Connections                  Rectus Double Shut off Quick Release type 
 
Note : Neither asbestos nor lead soft soldered joints are used in the construction or manufacture 
of the Linton Services Ltd range of Heaters. 
 
The materials selected for use can withstand the mechanical, chemical, and thermal 
stresses which they will be subject to during foreseen normal use when installed in 
accordance with the manufacturer’s recommendations. 
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General requirements 
 
Caution 
 
Ensure that the fuel supply is in accordance with the manufacturer's recommendations and is as 
stated in the manual. 
  
Installation, commissioning, and servicing must only be carried out by appropriately qualified 
and competent persons. 
 
Warning 
 
Unauthorised modifications to the appliance or departure from the manufacturer’s guidance on 
intended use, or, installation contrary to the manufacturer’s recommendations may constitute a 
hazard. 
 
Note 
 
To ignore the warning and caution notices, and to ignore the advice from the manufacturer on 
installation, commissioning, servicing, or use, will jeopardise any applicable warranty, moreover, 
such a situation could also compromise the safe and efficient running of the appliance itself, and 
thereby constitute a hazard. 
 
The installation of the appliance must meet all the relevant European, National, and Local 
criteria. 
 
Caution 
 
The Boiler house must not be installed where high wind velocities may affect burner 
operation. Suitable protection should be provided for the appliance when it is located in 
a position where it may be susceptible to external mechanical damage from; for example, 
fork lift trucks, 
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5. Dimensions 
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6. PRINCIPAL OF OPERATION 
 

Please refer to Section 15 for full details of the hydraulic circuit when reading through the 
principles of operation.  
 
Primary Circuit 
 
A closed pressurised system is fitted via a filling loop connected to a mains water supply. This 
can be pressurised to a maximum of 3 bar and have a normal working flow rate of 10.8 l/sec. 
The water flow rate is provided by the three primary pumps. The Hot Water and Heating primary 
pumps are controlled by the position of the diverter valves which in turn are controlled by the 
water temperatures leaving the individual heat exchangers. A shunt pump is also fitted within 
the primary system so that when no requirement of flow from either the Hot Water or Heating 
systems the Shunt pump will continue to circulate water around the boiler. There is also an 
overrun timer incorporated into the shunt pump electrical circuit in order to cool down the boiler 
when switched off. The pressure in the primary circuit is maintained by a 140 litre pressure 
vessel which allows for the respective expansion and contraction of the primary water when hot 
or cold. 
 
The hot water boiler will give a heat out put of 500 kW which is transferred to the hot water and 
heating water via two heat exchangers. The control of water through each heat exchanger is 
controlled by two diverter valves which in turn are regulated by thermostats in the respective 
secondary circuits. 
 
Secondary Circuits  
 
Hot Water 
 
The hot water supply is via a mains connection. The secondary and primary circuits are 
connected via a flat plate gasketed stainless steel heat exchanger giving 65 0C output based on 
an input water temperature of 10 0C and a flow rate of 2.2 l/sec at a system pressure as 
determined by the connection of the mains water pressure.  
 
The flow of hot water is assisted by a secondary hot water pump. Hot water temperature is 
regulated by a thermostat in the hot flow which controls the primary flow of water through the hot 
water heat exchanger. 
 
Heating Water 
 
The heating water system upon commissioning is pressured with the use of a filling loop which 
is connected to the mains water supply. When the heating circuit is up to pressure the mains 
water supply can be disconnected. Pressure is regulated by a 600 litre expansion vessel  
 
The secondary circuit and the primary circuit are connected via a flat plate Gasketed stainless 
steel heat exchanger giving 820C on the flow side of the circuit and 710C on the return side 
based on a  10.8 l/sec at a system pressure of a maximum of 3bar.  
 
The heating water flow is supplied by a heating water secondary pump, protected by a pressure 
switch. Heating water temperature is regulated by a thermostat in the hot flow which controls the 
primary flow of water through the heating water heat exchanger. 
 
The heat exchanger is protected from contamination with the use of a Standard ‘Y’ Strainer 
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Boiler 
 
A 500 kW boiler is fitted with a conventional Flue system incorporating a Riello oil High/Low 
burner  
 
Fuel oil is drawn to the burner through a pipe from a fuel tank into a de-aerator tiger loop fuel 
filter and to the burner fuel pump via a two pipe system. Oil under pressure then passes through 
the solenoid oil valve to the pressure jet burner head. Surplus oil and any air in the system 
returns to the tiger loop. 

 
Ignition is by high voltage spark controlled by a fully automatic safety system complying with 
EN267 utilising a photo-electric cell to monitor flame failure. The electrical control panel contains 
a time switch and frost thermostat to give fully automatic control. 
 
The boiler is protected with a high/low pressure sensor and in the event of either excess high or 
low pressure the system will shut down. Pressure is regulated by a 140 litre expansion vessel 
fitted in accordance with the manufacturer’s recommendations.  

 
7. INSTALLATION 

 
LOCATION/POSITIONING 
 
Warning 
 
All of the basic criteria must be satisfied prior to commencing installation and commissioning, 
additionally, the Boiler room must be positioned and installed so as to comply with all the 
relevant standards and guide lines, see Section 18.0, as well as meeting national and local fire 
regulations and insurance criteria, especially if it is proposed that the heater is to be installed 
within a special risk area (e.g. proximity to where petrol engine vehicles are stored or parked, 
where cellulose spraying takes place, where woodworking machinery is operated, etc,). 
 
Boiler rooms must not be located in hazardous areas, however, the Boiler room must not be 
installed within an environment where there is a high concentration of chlorides, fluorides, salts, 
or other aggressive or volatile chemicals/compounds. 
 
The location must also allow for adequate clearance for the water supply, oil supply, and 
electrical supply, whilst also providing good and safe working access. 
 
Any combustible material adjacent to the boiler room or flue system must be so placed or 
shielded so that its surface temperature does not exceed 65oC. 
 
SITING 
 
The Boiler house must be installed on a level surface capable of supporting the weight of the 
heater and any ancillary equipment. 
 
 
FLUE INSTALLATION 
 
An integral flue tee spigot is fitted thereby allowing the stainless steel flue and standard cowl to 
be connected directly to the boiler. 
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Warning 
 

TRANSPORTATION : The boiler house should be kept in a HORIZONTAL position at 
all times when being transported by fork lift truck , crane, hiab or other mechanical 
devices. 
 

FUEL SUPPLY - GENERAL 
 

The B413 oil fired boiler house are all manufactured and pre-set for use with 35s gas oil, see 
Section 3, delivered to the burner via a suitable piped system from the oil storage tank. 
 
All pipe work must be constructed and installed so that it does not permit the ingress 
of air. 
 
The construction, size, and position of the oil storage tank must take account of the current 
regulations, as well as suiting the requirements of the installation. 
 
FUEL 
 
In order to promote trouble free operating it is necessary that the oil within the storage tank and 
oil line does not fall below the cold filter plugging point (cfpp), in this country and with class D 
fuel (also referred to as gas oil).  
 
The critical temperature is -4oC for this summer grade. The cfpp critical temperature for the 
winter grade is -12oC. 
 
If summer grade fuel is stored for winter use in areas prone to severe frosts and low 
temperatures it will be necessary to insulate or even heat the supply tank and pipe work. 
 
Priming Procedure 
Warning 
 
The pump inlet pressure must not exceed a maximum of 0.4 bar, this is because beyond 
this point gas is liberated from the oil. 
 
PIPE CONNECTIONS 

 
A  Heating Circuit Return 

 B  Heating Circuit Flow 
 C  Hot Water Return 
   D       Hot Water Flow 

       E       Mains Water Inlet 
    F Heating Fill & Drain 
    G Hot Water Fill & Drain 
    H Primary Fill & Drain 
 
 
 
 
 
 
                       
         
A      B    F  G   C H  D    E                                                                   
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8. ELECTRICAL SUPPLY 
 

The B413 is designed to run off 415V 3 phase 50Hz electrical supply 
 

Wiring external to the cabinet heater must be installed in accordance with any local, national, 
and European regulations, as well as meeting the appropriate requirements of IEE regulations. 
 
The means of connection to the main electrical supply must allow for complete electrical 
isolation of the heater, furthermore, in the case of a unit wired for a three phase supply, the 
supply should only be used to serve the heater itself and no other plant or equipment. 
 
Warning 
 
Ensure that the electric and oil supplies are turned off before any electrical work is carried out 
on the heater. 
 
Ensure that wiring cannot make contact with any surfaces liable to be subject to high 
temperatures or where the insulation of the wiring could be impaired as a result of such contact. 
 
All B413 boiler houses must be earthed. 
 
Caution 
 
The main electrical supply must not be switched off or disconnected as a method for stopping 
the heater, the exception to this is in an emergency, or during servicing, when the heat 
exchanger has been allowed to cool sufficiently to prevent any damage from occurring. 
Claims for damage will be charged to the user or hirer if the damage resulted from incorrect 
wiring or the incorrect use of the heater. 
 
9. COMMISSIONING 
 
Note 
 
It is a requirement that only suitably qualified and competent personnel are allowed to 
undertake the commissioning of the heater. 
 
It is also strongly recommended that prior to commissioning the engineer familiarises himself 
with; the information contained within the information pack that accompanies the heater, the 
heater itself, and with the specific requirements of the installation/application. The following 
checks should be carried out after the familiarisation process. 
 
Warning 
 
All boiler houses undergo a rigorous test programme prior to being dispatched, whilst such a 
programme does involve pre-commissioning and setting up the heater to operate efficiently and 
well within its designed operational limits, this does not mean that on site commissioning is less 
important than might otherwise be the case. 
 
The idiosyncrasies of each installation can only ever be allowed for, through the use of thorough 
on site commissioning carried out by trained and experienced personnel equipped with the 
correct tools and instruments. 
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Note 
 
It is strongly recommended that equipment used for the sampling and analysis of flue 
gases is accurate to within +/- 0.1% and maintained so that it is regularly calibrated. 
 
Checks Prior to Commissioning 
 

1. Ensure that the electrical supply is turned off. 
2. Ensure that the oil supply is turned off. 
3. Check that all panels and fasteners are secure and in place. 
4. Check that the Boiler house is installed so that it is square and with adequate support.  
5. Check pressure vessels are pressured to 2 bar 
6. Set water stat to 55oC. 
7. Set heating stat to 75oC. 
8. Ensure frost stat is set to 50C 
9. Set boiler stat to 800C 
10. Set pressure switch on heating system circuit to limits of 1.0bar and 0.5 bar 
11. Connect oil line to Tiger loop 
12. Connect flue to boiler 
13. Leave boiler switch in OFF position 
14. Ensure all pumps are switched OFF  
15. Set primary pump timer to a minimum of 15 mins. 
16. Ensure isolator is switched OFF 
17. Connect mains electrical supply to panel,     

 
Priming Procedure 
 
Please refer to pipe connections in Section 7. 
 
Close all manual valves to primary, secondary and filling water circuits 
 
(a) Connect water supply to primary filling circuit valve(H) 
(b) Open valve (H) for primary circuit including bottom boiler drain off valve. 
(c) Fill primary circuit ensuring all air has been removed 
(d) When circuit is full, close valves (H) & bottom boiler drain off valve. 
(e) Connect hot water return circuit pipe to valve (C). 
(f) Connect hot water flow pipe to (D). 
(g) Connect mains water supply to valve (G) 
(h) Fill hot water circuit by opening valves (C), (D) & (G).  
(i) Ensure all air is removed from circuit and then close valve (G). 
(j) Connect mains water supply to valve (E). 
(k) Open valve (E) and ensure all air is removed from the system. 
(l) Connect Radiators/Air Handlers pipes to valves (A) & (B). 
(m) Connect water supply to heating circuit valve (F). 
(n) Open Valves (A), (B) & (F) 
(o) Fill heating circuit ensuring all air is removed. 
(p) Close valve (F) 
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Warning 
 
Do not proceed with commissioning unless all the above criteria have been satisfied.  
 
(a) Ensure that the electrical supply is adequate. 
(b) Ensure that the oil supply is turned on. 
(c) Ensure the primary pumps are running. 
(d) Check control panel to ensure none of the pumps have tripped and that the ‘low pressure’   

light has not been illuminated.   
(e) Check for the following burner sequence 
 
Start Up Procedure for B413  
 
Pre-Start Up Checks. 
 
1. Ensure primary circuit is full of water and vented, pressure to be minimum 1.7 bar. 
2. Ensure Secondary hot water system is full of water and vented. 
3. A mains water connection is in place. 
4. Suitable ‘tap’ connections have been made to flow and return of hot water systems. 
5. Ensure secondary heating system is full of water and vented, set to minimum of 1.7 bar. 
6. Suitable ‘heat sink’ has been connected to flow and return of secondary heating system.  
7. Boiler ‘drain down’ ball valve is closed. 
8. Ensure secondary heating pressure switch has been set and is operational. 
9. Ensure all flow and return ball valves are open. 
10. An appropriate three phase electrical supply has been connected to the electrical panel. 
11. Time clock has been set to correct time and is in the ‘on’ position. 
12. Boiler ‘on/off’ switch is set to ‘off’.  
13. Set Boiler thermostat to minimum position. 
14. Check hot water and heating stats are set to desired values. 
15. There is a correct oil supply to the burner. 
16. The flue has been connected to the boiler. 
 
Electrical Start Up 
 
1. Switch on mains supply. 
2. Switch electrical panel isolator to ‘on’. 
3. Check mains on lamp is illuminated. 
4. Check for correct rotation on panel indicator. 
5. If necessary change isolator position for correct rotation. 
6. Check panel for heating system pressure fault. 
7. Turn boiler ‘on/off’ switch to on. 
 
Pump Start Up 
 
1. Switch ‘Hand/Auto’ switch to desired position. 
2. Switch on Shunt Pump. 
3. Check shunt pump ‘run’ lamp is illuminated. 
4. Switch on Primary Hot Water and Heating Pumps. 
5. Allow time for diverter valves to fully open then pumps will start. 
6. Check ‘run’ lamp of Primary Hot Water and Heating Pumps are illuminated. 
7. Switch on secondary heating pump. 
8. Check ‘run’ lamp of pump is illuminated. 
9. Switch on secondary hot water pump. 
10. Check ‘run’ lamp of pump is illuminated. 
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Burner Start Up 
 
1. Check Riello switches on burner are in the ‘On’ and ‘High Flame’ positions, see diagram 

below. 
2. On electrical control panel switch ‘Burner Boiler on/off’ switch to ‘on’ position. 
3. Check burner boiler supply lamp is illuminated. 
4. Turner boiler thermostat to desired position. 
5. Reset burner control box if required. 
6. Burner will now start automatically. 
7. Commission burner to site conditions 
 
 
 
             ‘Off’ Position                                    ‘Low’ Flame Position 
 
             ‘On’ Position                                    ‘High’ Flame Position 
 
 
                                  Riello Burner Switch 
 
Operation Cycle 
 
Within 5s 
(1) The burner fan motor initiates purge cycle. 
(2) The hydraulic cylinder operates the air damper to the low flame position 
(3) The ignition transformer provides spark for burner ignition. 
(4) The pump, driven by the fan motor sucks oil up through the pipe work to the solenoid valve 

any excess oil is returned to the tiger loop. 
Between 20 -28s 
(5) Solenoid valve opens and oil is allowed through to the nozzle. 
(6) Spark ignites the fuel and a flame is propagated. 
(7) Flame is sensed by photoelectric cell. 
5s After firing 
(8) Ignition transformer is switched off and spark stops. 
(9) High flame solenoid valve opens and fuel is allowed to the high flame hydraulic cylinder and 

nozzle. 
(10) Air damper moves to high flame position. 
(11) Oil from second nozzle is ignited by low flame. 
(12) Starting cycle now comes to an end. 
(13) Steady state operation is achieved. 
 
Firing Failure 
If the burner does not fire, it goes into lockout within 5s of the low flame valve opening and the 
control box will go to lock out. To rectify please refer to fault finding charts in section 10. 
 
Air and Oil Adjustment 
 
To ensure the optimum performance from the appliance it is essential to set up the burner to 
site conditions. This is obtained by checking the pump oil pressure and the percentage CO2 

levels of the flue gases, in accordance with the technical specification, see Riello burner section.   
 
 
 
Checking Pump Pressure 
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Connect pressure gauge and manifold into the port marked ‘P’ as indicated on the diagram 
below marked ‘3’. 
 
 
 
 
 
 
 
 
 
 
 
 
 
With the burner firing ensure that the pressure gauge is indicating the correct pressure as 
shown in the technical specification. Use a slotted screw driver in port ‘5’ to adjust pump 
pressure. 
 
Adjustment of Air Damper. 
 
The flue gas CO2 levels are changed by the adjustment of the air damper, see air damper 
arrangement below. 
 
   
 
 
 
                                   
 
 
 
 
 
 
 
 
 
For Low Flame 
 
With the Riello burner switch in the low flame position and the appropriate combustion analysis 
instrumentation installed in the flue, carry out the following procedure, referring to the diagram 
above. 
 
1. Loosen lock nut ‘3’. 
2. Using an Allan key ‘8’  adjust hexagon nut ‘ 4 ’ anti-clockwise in the – ve direction for less 

air, or the in the clockwise +ve direction for more air. 
3. Adjust the air until the CO2 level is 12 -12.5% as indicated by the analyser. 
4. Tighten lock nut ‘3’.  
 
 
 
For High Flame 
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With the Riello burner switch in the high flame position and the appropriate combustion analysis 
instrumentation installed in the flue, carry out the following procedure, referring to the diagram 
above. 
 
1. Loosen lock nut ‘5’. 
2. Using an Allan key ‘8’  adjust hexagon nut ‘ 6 ’ anti-clockwise in the – ve direction for less 

air, or the in the clockwise +ve direction for more air. 
3. Adjust the air until the CO2 level is 12 -12.5% as indicated by the analyser. 
4. Tighten locknut ‘5’ 
 
Note 
 
It is strongly recommended that the separate manual concerning the operational details of the 
burner supplied with the heater as part of the information package is studied prior to 
commissioning.  
 
Time intervals within the ignition sequence will vary slightly from one model to another. 
 
Warning 
 
If burner ignition is not satisfactorily accomplished, commissioning must not proceed until the 
reason or fault has been identified and rectified, if necessary by reference to the separate 
burner information. 
 
Note  
 
The burner air and oil pressure settings should be only very finely adjusted to achieve a CO2 

reading of 12.5% (+/- 0.5%). 
 
The gross efficiency must be approximately 84%. 
 
All Boilers are test fired and pre-commissioned as part of the manufacturing process, if 
however, during on site commissioning the data are found to be not in accordance with the 
manufacturers data, then the following action is recommended. 
 
Re-check all readings and calculations. 
Adjust burner as per manufacturer’s instructions. 
Consult Linton Services Ltd Technical Department. 
 
 
Commissioning - hand over 
 
(a) Complete commissioning card and provide operating instructions for the user, high-light the 

fact that the manufacturer recommends that in the interests of safety and efficiency the 
heater is serviced on a regular basis only by qualified and competent persons. 

 
 (b) Set all controls to the requirements of the user. 
 
(c) Upon full and satisfactory completion of commissioning, a record of commissioning 

Information (contact, date, etc) should be left with the heater. 
 
(d) The commissioning engineer must ensure that the user is familiar with the safe and efficient 

use of the heater, detailing the function of all controls, and main components. 
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(c) The user should be made aware of the following in particular 

Lighting, shutdown, and operational information. 
Safety features, data plate, and labelling. 
The requirement for regular inspection - especially if the heater is within a more demanding 
environment - and the need for regular servicing carried out by competent and qualified 
persons. 

 
Shut Down procedure 
 
Burner Shut Down 
 
1. Turn down boiler stat to minimum position. 
2. On electrical control panel switch ‘Burner Boiler on/off’ switch to ‘off’ position. 
 
Pump Shut Down 
 
1. Switch off primary hot water and heating pumps 
2. Allow time for secondary circuit to cool down. 
3. Switch off secondary hot water and heating pumps. 
4. Switch off shunt pump. 
5. Allow shunt pump overrun timer to complete its cycle. 
 
Final Shut Down 
 
1. When shut pump has switched off isolate electrical panel. 
2. Disconnect electrical supply. 
3. Drain down primary and secondary circuits. 
4. Disconnect secondary hot water and heating circuits. 
5. Close all ball valves. 
6. Disconnect oil supply. 
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10. Fault Finding Charts 
 

             
                

    
NO 

POWER   

CHECK 
ISOLATOR 

TURNED ON   
CHECK FUSES 

  
REPLACE IF 

BLOWN 

              

               

           
BURNER 

LOCKOUT    

                

                

               

RESET WHERE 
REQUIRED 

           
OVERHEAT 

STAT    

               

                 

    
NO 

DEMAND   
CHECK 

CONTROLS    
BOILER STAT 

  
INCREASE 

TEMPERATURE 

               

                
           

TIME CLOCK 
   

               
              
              

ENSURE IN 
THE 'ON' 

POSITION 

             

         

BURNER AND 
BOILER 

SWITCHES    

             

BURNER 
FAILS 

TO 
START 

              

           
CHECK FUEL 
TANK LEVEL   

ADD FUEL 

               
                
    

FUEL 
SUPPLY   

NO OIL 
   

CHECK TIGER 
LOOP PIPES   

CORRECT WAY 
ROUND 

               
                
          

BURNER 
MOTOR   

CORRECT 
ROTATION 

              
              

        
ON/OFF SWITCH 

  

IN 'HAND' OR 
'AUTO' 

POSITION   
ADJUST 

               
                 
        

BURNER/BOILER  
SWITCH   

CHECK IN 'ON' 
POSITION   

ADJUST 

               
                 

           
SWICHED ON 

AND RUNNING   
SWITCH ON 

                
               
       

SHUNT PUMP 

      
          

CONTACTOR 
TRIPPED   

RE-SET 

              
   

CONTROL 
PANEL 

   
BOILER WATER 

PRESSURE      
                
             
           

AT MINIMUM OF 
1.7 BAR 

  

TOP UP TO 
CORRECT 

PRESSURE 

       

HEATING 
CIRCUIT 

PRESSURE       

              
                

      

HEATING 
CIRCUIT PRESS. 

SWITCH   
SET AT 1 BAR 

  
ADJUST  
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INSUFFICIENT 
FUEL   

CHECK OIL 
PRESSURE    

CHECK TIGER LOOP 

            

            

           

CHECK SUCTION LIFT 
IS NOT ABOVE 4.5m 

           
           

BURNER STARTS, 
FAILS TO LIGHT & 

LOCKOUT OCCURS          

CHECK BYPASS PLUG 
FITTED IN PUMP 

           
            

        

CHECK 
BURNER AIR 

SETTINGS   

RESET BURNER 
DAMPERS 

            

             

    

FUEL/ AIR 
PROBLEM    

AIR IN SYSTEM 
  

BLEED SYSTEM 

            

             

       

RESTRICTED 
FUEL SUPPLY   

          

CHECK VALVES 
FILTER   & NOZZLES 

FOR BLOCKAGES 

           

             

   
NO SPARK 

  
CHECK 

ELECTRODES   
CHECK CONTROL BOX 

          

 
 
 

         
         
         

ADJUST AIR 
DAMPER 

          
          

      

AIR/FUEL 
RATIO 

INCORRECT    

CHECK 
FUEL LINE 
FOR AIR 

           

           

         

CHECK 
PUMP 

PRESSURE 
          

         

         
CHECK 
NOZZLE 

 
EXCESS 

AIR         

BURNER HAS 
SHORT 
SPIKEY 
FLAME           

          
CHECK 
FILTER 

           

     
FUEL SUPPLY 
RESTRICTED     

         
CHECK 

FUEL LINES 

          
          
        

CHECK 
VALVES 
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CHECK OIL 
PRESSURE    

            
              

      

INSUFFICIENT 
COMBUSTION 

AIR    
CHECK AIR 

DAMPER    

CHECK 
CORRECTLY 

FITTED 

               

               

         
CHECK 

NOZZLES    

CHECK 
CORRECT 

SIZE 
              

             

           

 
POOR 

COMBUSTION          

CHECK IF 
DAMAGED 
OR WORN 

BURNER 
GIVES A 

LONG 
YELLOW 
FLAME             

              

     

INADEQUATE 
FLUE 

DRAUGHT   
CHECK 
FLUE    

            

 
 
 
 
 
 

        

       

         

       

FOREIGN 
MATTER IN 

MOTOR  

    

CHECK 
BURNER 

FAN MOTOR 
     

          

      
WORN OR DRY 

BEARINGS  

         

        

BURNER 
MAKING 

EXCESSIVE 
NOISE    

CHECK 
HEIGHT OF 
SUCTION 

LIFT   

BURNER 
LOOSELY 

FITTED  

         

        

        
WATER IN FUEL 

LINE  

        

   

CHECK 
BURNER 
OILPUMP 

     

      

RESTRICTION 
IN FUEL 

SUPPLY LINE  
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NO POWER 

  

CHECK 
ISOLATOR 

TURNED ON   
CHECK FUSES 

 
REPLACE IF 

BLOWN 

             
               

    
NO DEMAND 

  
CHECK HOT 

WATER STAT    
CHECK SETTING 

 
INCREASE 

TEMPERATURE 

             

             

           

CHECK  POSITION 
OF VALVE OPEN 

PORT  

ENSURE IN 
OPEN 

POSITION 
              
              
       

CHECK 
DIVERTER 

VALVE 
    

              
           
          

CHECK VALVE 
MICRO SWITCH 
OPERATIONAL 

 

REPLACE 
VALVE IF 
FAULTY 

    

PRIMARY HOT 
WATER PUMP 
NOT WORKING 

         
               
       

FAULTY PUMP 
  

CHANGE PUMP 
  

            
              

    

PRIMARY HOT 
WATER PUMP 

WORKING   

CHECK 
ROTATION OF 

PUMP   
WRONG 

ROTATION  
REVERSE TWO  

PHASES 

             

            

   
BURNER NOT 

WORKING   
CHECK FAULT FINDING 
CHART FOR BURNER    

            

              

       

NOT SWICHED 
ON AND 

RUNNING   
SWITCH ON 

  

             

NO HOT 
WATER 

             
              
           
    

SECONDARY 
HOT WATER 
PUMP NOT 
WORKING    

CONTACTOR 
TRIPPED 

  

RE-SET 

  
              
               
       

FAULTY PUMP 
  

CHANGE PUMP 
  

             
             

        
CHECK MIANS 
WATER INLET   

TURNED ON AND 
AT PRESSURE  

INCREASE 
PRESSURE 

             
    

NO MAINS 
WATER 

PRESSURE 
         

       
CHECK BALL 

VALVES   
ENSURE BALL 
VALVES OPEN   

             
             

        
ON/OFF 
SWITCH   

IN 'HAND' OR 
'AUTO' POSITION  

ADJUST 

              
               

       
BOILER  
SWITCH   

CHECK IN 'ON' 
POSITION  

ADJUST 

             
              
    

CHECK 
CONTROL 

PANEL 
      

NOT SWICHED ON 
AND RUNNING  

SWITCH ON 

               
             
       

SHUNT PUMP 

      

          
CONTACTOR 

TRIPPED  
RE-SET 

             
              
   

BOILER 
  

BOILER WATER 
PRESSURE   

NOT AT MINIMUM 
OF 1.7 BAR  

CORRECT 
PRESSURE 
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NO POWER 

  

CHECK 
ISOLATOR 

TURNED ON   
CHECK FUSES 

  

REPLACE IF 
BLOWN 

              
                 

    
NO DEMAND 

  
CHECK 

HEATING STAT    
CHECK SETTING 

  
INCREASE 

TEMPERATURE 

              

               

           

CHECK  POSITION 
OF VALVE OPEN 

PORT   

ENSURE IN 
OPEN 

POSITION 
               
               
       

CHECK 
DIVERTER 

VALVE 
     

                
            
          

CHECK VALVE 
MICRO SWITCH 
OPERATIONAL 

  

REPLACE 
VALVE IF 
FAULTY 

    

PRIMARY 
HEATING 

PUMP NOT 
WORKING 

          
                
       

FAULTY PUMP 
  

CHANGE PUMP 
   

             
          
                

    

PRIMARY 
HEATING 

PUMP 
WORKING   

CHECK 
ROTATION OF 

PUMP   
WRONG ROTATION 

  

REVERSE TWO  
PHASES 

              
            

   
BURNER NOT 

WORKING   
CHECK FAULT FINDING 
CHART FOR BURNER     

             
            

       
NOT SWICHED ON AND RUNNING 

  
SWITCH ON 

              

              
              

NO 
HEATING  
WATER 

           
    

SECONDARY 
HEATING 

PUMP NOT 
WORKING    

CONTACTOR 
TRIPPED 

  

RE-SET 

   
               
                
       

FAULTY PUMP 
  

CHANGE PUMP 
   

              
               

       
CHECK BALL 

VALVES   
ENSURE IN OPEN 

POSITION    
               
              
    

NO WATER 
FLOW 

           

       

WATER 
STAINER 
BLOCKED   

REMOVE 
STRAINER GAUZE 

AND CLEAN    

              
              

        
ON/OFF 
SWITCH   

IN 'HAND' OR 
'AUTO' POSITION   

ADJUST 

               
                 
       

BOILER  
SWITCH   

CHECK 'ON' 
POSITION   

ADJUST 

              
                
    

CHECK 
CONTROL 

PANEL 
      

NOT SWICHED ON 
AND RUNNING   

SWITCH ON 

                
              
       

SHUNT PUMP 

        

          
CONTACTOR 

TRIPPED   
RE-SET 

              
                

   
BOILER 

  
BOILER WATER 

PRESSURE   
NOT AT MINIMUM 

OF 1.7 BAR   
 CORRECT 
PRESSURE 
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11. SERVICING 
 
Warning 
 
Servicing must be carried out on a regular basis, the maximum interval between services being 
1 year. It is a requirement that only suitably qualified and competent persons are allowed to 
undertake servicing. 
 
Before any maintenance or servicing work is carried out the Boiler must be shut down 
and allowed to cool, and have the oil and electric supplies to it turned off at the supply 
valve and isolator respectively. 
 
Caution 
 
Certain component parts are factory sealed and are designed so as to be tamper proof. 
Usually such items do not require servicing, and therefore should not be tampered with. 
Failure to comply with this can invalidate any warranty, and can also lead to premature failure. 
Reference should be made to the separate information covering the operational details of the 
burner and timer. 
 
Only approved spare/replacement parts can be fitted, failure to comply with this can 
compromise the safe and efficient running of the boiler, and can also invalidate any 
warranty claim. 
 
Planned Servicing 
 
In order to maintain the efficient operation of the heater it is recommended that the following 
planned servicing and preventative maintenance programme is adopted by the user. 
 
Quarterly Inspection 
 
(a) Visual inspection of the burner 
(b) Clean and check spark electrode 
(c) Clean and check photocell 
(d) Clean heating water ‘Y’strainer. 
 
Six Month Inspection 
 
(a) As per quarterly inspection 
(b) Combustion check 
(c) Smoke test 
 
Annual Inspection 
 
(a) As per half year inspection 
(b) Electrical connections 
(c) Oil supply including filter 
(d) Burner 
(e) Boiler  
(f)  Flue 
(g )Report 
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Servicing Procedure – Major Component Parts 
 
Flue 
 
A visual inspection should be carried out to ensure that the flue remains adequately 
supported, both internally as well as externally, and that the various joints are effectively sealed. 
 
The presence of the flue terminal should be checked. If a condensate trap and drain facility is 
fitted this should be checked to ensure that it continues to function correctly, and the drainage of 
condensates is not impaired. 
 
Electrical Supply 
 
All connections must be checked to ensure that they are secure, and free from corrosion. 
Terminals and connections should also be checked to ensure that no stray strands are bridging 
terminals. 
 
Electrical continuity should also be checked. 
 
Oil Supply 
 
The oil supply pipe work, tank, and fittings should all be inspected to ensure that they are free 
from corrosion, and to ensure that where brackets have been fitted these remain secure and 
offer adequate support, ensure there is no ingress of water into the fuel system as this is likely 
to rust and eventually seize the burner oil pump. 
 
The oil filter should be replaced with a new one, and the system should be checked for leaks. 
 
If the oil level is such to allow removal of any sludge or other contaminants form the tank this too 
should be undertaken, particularly if there have been problems of poor firing associated with 
contaminants reaching the burner. 
 
Note 
 
Any waste oil or sludge must be disposed of correctly. Never dispose of it by 
dumping or tipping it down drains or into water courses where ground water can become 
polluted and environmental damage caused. 
 
Burner 
 
Full service requirements for the burner fitted to this boiler are covered by the burner manual in 
Section17. The following covers the main components only. 
 
1. Filters - Remove filters from the pump and nozzles, clean or replace. 
2. Fan – Check that no dirt has accumulated in the blades, clean where necessary. 
3. Combustion Head – Check to make sure all parts of the combustion head are clean and in 

good condition including : 
a. Electrode tips 
b. Electrode insulators 
c. High voltage cables 
d. Nozzles 
e. Blast tube 

4. Nozzles – Do not dismantle to clean if faulty replace. 
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5. Photocell – Clean glass cover 
6. Control box – check all electrical contacts are in good condition. 
7. Oil lines – Check all joints and hoses are not leaking 
 
Boiler 
 
Please refer to the boiler manual in Section 16 
 
1. Cleaning the boiler 

a. Disconnect the power supply to the boiler 
b. Remove burner. 
c. Remove upper and lower front panels 
d. Open the door by unscrewing the knobs 
e. Clean the inside of the boiler and the flue discharge path. 
f. Close door and refasten knobs. 

 
Flue 
 
Ensure flue is clean and joints are sound. Check condensate drain off joints are in good 
condition 
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12. TECHNICAL DATA 
 
 
 

SPECIFICATION 
DESCRIPTION 

500kW 

HEIGHT 2600 mm 

WIDTH 2409 mm 

LENGTH 4400 mm 

WEIGHT (EMPTY) 7000 kg 

WEIGHT (OPERATIONAL) 7487 kg 

NOMINAL WORKING PRESSURE 2 bar 

MAXIMUM WORKING PRESSURE 2.5 bar 

SAFETY RELIEF PRESSURE 4 bar 

GENERAL 

IP RATING IP 44 

BOILER FERROLI GN4 -12N 

NOMINAL HEAT OUTPUT 480 kW 

BURNER RIELLO RS50 HIGH/LOW 

FUEL CONSUMPTION 53.2 l/h 

RUNNING HOURS 959 LITRE FUEL TANK 18 Hours 

BOILER 

RUNNING HOURS 3000 LITRE FUEL TANK 56 Hours 

HEATING FLOW 3" STORZ 

HEATING RETURN 3" STORZ 

HOTWATER FLOW 3" STORZ 

HOTWATER RETURN 3" STORZ 

MAINS WATER IN 3" STORZ 

CONNECTIONS 

OIL INLET CONNECTION 3" STORZ 

TIME CLOCK YES 

FROST STAT YES 
CONTROL                   
SYSTEMS 

FIRE SHUT OFF SYSTEM FUSIBLE VALVE 

ELECTRICAL SUPPLY 415V - 3PH - 50Hz 

MAX. START UP CURRENT 45A/PHASE 

MAX. RUNNING CURRENT 15A/PHASE 

FUSE SIZE 16A 

IP RATING IP 45 

PLUG TYPE 16AMP 3P+N+E 

ELECTRICAL                
DATA 

POWER CONSUMPTION 5950 WATTS/HOUR 

PRESSURE VESSEL 140 LTR 

PRIMARY PUMP HOTWATER UPS 65 - 180F 

PRIMARY PUMP HEATING WATER UPS 65 - 180F 

SHUNT PUMP UPS 40 - 120F 

FLOW RATE HOT WATER & HEATING 10.8l/s (38880l/h) 

FLOW RATE SHUNT PUMP 4.8l/s (17280l/h) 

DIVERTER VALVES 3" BSP FLANGED 

PRIMARY                  
SYSTEM 

PRESSURE RELIEF VALVE 3bar WITH GAUGE 



Page 25 of 54 

HEAT EXCHANGER FLAT PLATE GASKETED 

HOT WATER PUMP UPS 40 - 80F 

FLOW RATE  2.2 l/s (7920 l/h) 

HOT WATER       
SYSTEM 

SYSTEM TEMPERATURE RISE 55 0C 

HEAT EXCHANGER FLAT PLATE GASKETED 

HEATING PUMP UPS 65 - 180F 

FLOW RATE  10.8l/s (38880l/h) 

SYSTEM TEMPERATURE 850C 

PRESSURE VESSEL 600 LTRE 

LOW PRESSURE SWITCH 0.2 - 4 bar 

PRESSURE RELIEF VALVE 4 bar WITH GAUGE 

HEATING                  
SYSTEM 

WATER FILTER 4" BSP 'Y' STRAINER 

FLUE DIAMETER 255 mm 

MAXIMUM FLUE HEIGHT 4000 mm 

MINIMUM FLUE HEIGHT 2000 mm 

COMBUSTION DETAILS HIGH FIRE LOW FIRE 

FLUE GAS TEMPERATURE 136 0C 101 0C 

CO2 12.40% 12.70% 

O2 4.20% 3.70% 

CO  17 ppm 12 ppm 

NET EFFICIENCY 93.80% 95.50% 

NOISE LEVEL AT 3m BURNER 'OFF' 45 dbA 

ENVIRONMENTAL 
DATA 

NOISE LEVEL AT 3m BURNER 'ON' 64 dbA 

FRAME WELDED STEEL 

STACKABLE YES 

FINISH PAINTED 

PANELS - INNER 0.7 mm GALVANISED 

PANELS - OUTER 1.2 mm POWDER COATED 

PANELS - INSULATION 25 mm POLYURETHANE 

LIFTING - FORK LIFT CHANNELS ALL SIDES 

CONSTRUCTION 

LIFTING - HOISTS EACH CORNER 
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13. WIRING DIAGRAM 
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14. CONTROL PANEL 
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15.  HYDRAULIC CIRCUIT 
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16.  BOILER MANUAL 
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17.  BURNER MANUAL 
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18. REFERENCE INFORMATION 
 
Doc/Ref Title/Subject 
 
BS 5410 Part 1 ; 1977 and Part 2 ; 1978 Code of Practice for oil firing 
 
BS EN 292 Parts 1 and 2; 1992 Safety of Machinery 
 
BS EN 60204 Part 1; 1993 Safety of Machinery - Electrical 
 
BS EN 60335 Part 1; 1988 Safety of Electrical Appliances 
 
BS EN 55014 1993 Electromagnetic Compatibility 
 
BS EN 50165 1995 Safety of Electrical Equipment 
 
BS 5854 1980 Code of Practice - Flues/Flue Structures 
 
BS 799 Part 5 ; 1987 Oil Burning Equipment - oil tanks 
 
OFTEC OFS T-100 Polyethylene oil storage tanks 
 
BS 715 1993 Metal Flue Pipes and Fittings 
 
BS 5440 Part 1 ; 1990 Specification/Installation of Flues 
 
BS 5440 Part 2 ; 1989 Ventilation Requirements Gas Appliances 
 
BS 779 Part 2 ; 1991 Oil burning equipment - burners 
 
ISO 228/1 See also BS 2779 and BS 5380) Pipe Threads Seals and Couplings 


