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Fig.1.1 - General Data & Dimensions (all dimensions in mm)
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Table 1.1 - Boiler Dimensions
No of Sections 5 6 7 8 9 10 " 12 NQTE: Each boiler is
supplied with 2 x 2.25"
L (Length) mm/| 835 965 1095 | 1225 | 1355 | 1485 | 1615 | 1745 BSP screwed flanges
F (Diameter) mm | 180 180 180 180 | 225 225 | 226 | 225 complete with gaskets.
Fig.1.2 - Burner Mounting Fig.1.3 - Flue Spigot
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Tabl - jon Chamber D
No of Sections 5 6 7 8 9 10 11 12
*  The burner location is
Length mm | 565 | 615 | 825 | 955 | 1085 1215| 1345| 1475| ,ertral to the combustion
Diameter* mm 420 chamber.
Volume m? 008100901 (013|015 | 017 | 019 | 0.2 For burner details see
SurfaceArea m? | 57 | 6.28 | 6.67 | 7.45 | 8.04 | 862 | 9.21 | 9.79 :ﬁg;‘:p"ate bumer data
Pressure mbar | 0.05 | 01 [015 | 024 { 0.33 | 0.44 | 0.55 | 0.68 '
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T 1.3 - Technical

Number of Sections 5 6 4 8 9 10 11 12
Output kw 95 115 135 160 185 215 245 280
1 |Fuel GAS mihr | 10.8 | 13.1 15.3 | 18.2 21 245 | 279 | 31.9
Consumption OIL  fit/hr 10.7 | 129 | 15.2 18 20.8 | 242 | 276 | 31.6
input . GAS kw 1158 | 140.2 | 164.6 | 1951 | 2256 | 262.2 | 298.7 | 341.5
OoiL kw 113.1 1 136.9 | 160.7 | 190.4 | 220.2 | 255.9 | 291.7 | 333.3

Maximum Design

Pressure Bar 4 BAR ALL MODELS

2 |Minimum Operating
Pressure Bar 0.3 BAR ALL MODELS

3 |Nominal Flue Connection Size 180mm DIAMETER 225mm DIAMETER

4 |Fiue Gas Volume 142 173 203 | 240 278 | 323 368 | 421
Flue Draught Requirements 0 -4 mm ALL MODELS

5 |High Level Naturai
Ventilation to BS 6644 cm? 305 | 450 | 505 | 574 | 642 | 724 | 807 | 903

5 |Low Le\{el Natural
Ventilation to BS 6644 om’ 791 | 901 | 1010 | 1148 | 1285 | 1449 | 1614 | 1806

6 [Mechanical Inlet

to BS 6644 m¥/sec | 0.104 | 0.126 | 0.148 | 0.175 | 0.203 | 0.236 | 0.269 | 0.307
7 |Water Connection Size

(See Fig.1.1) BSP 2.5" 2.5" 2.5" 2.5" 2.5" 2.5" 2.5" 2.5"
8 |Minimum Water Fiow

at 25°C At lit/'sec 0.9 1.1 1.28 1.52 1.76 2.04 2.33 2.66
8 [Water Flow

at11°’C At lit/'sec 2.0 25 2.9 3.4 4.0 4.6 5.3 6.0
8 [Hydraulic Resistance

at11°C At kPa 1.56 2.28 3.12 4.12 5.25 6.85 8.67 | 10.71

8 {Cold Feed Size to BS 6644
Minimum Bore mm 25 25 32 32 32 32 32 38

9 |Open Vent Size to BS 6644
Minimum Bore mm 32 32 38 38 38 38 38 50

Safety Valve Size to BS 6644
Nominal Size mm 19 19 19 19 19 19 25 25
2 Maximum 90°C ALL MODELS
Flow Temperature °C (110°C can be supplied to special order)
10 iMinimum Retun
Temperature °C 35°C ALL MODELS
11 |Dry Weight kg 470 540 610 665 735 805 875 945
Water Content kg 73 88 103 118 133 148 163 178
Power Requirements Standard 240V 1Ph - See Bumner Card for Running Currents

For metric to imperial conversions see CONVERSION CHART inside back cover / 2
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10.

1.

FUEL CONSUMPTION

Gas fuel consumption is based on natural gas with a gross calorific value of 38.6 Mj/m®, minimum gas pressure 17.5
mbar, maximum 35 mbar. .

Qil fuel consumption is based on Class D (35 second) gas oil with a gross calonflc value of 45.5 Mj/kg,supply oil
pressure must be positive between 0.69 and 0 bar.

NOTE: The fuel and heat inputs are maximum values and may be reduced during commissioning to achieve the
stated heat output depending on operating efficiency measured.

MINIMUM OPERATING PRESSURE

This is the minimum operating pressure of the boiler with pumps operating (NOT static pressure). The requirements of
the Health & Safety Executive guidance note PM5 regarding maximum operating temperatures should be observed.
See section 3 for further details.

BOILER FLUE CONNECTION

This is the nominal flue size of the flue connection spigot, for dimensional details of the flue connection spigot see
Table 1.1, page 1.1. Actual flue size required to achieve correct draught and opseration under all running conditions
may need to be increased. See section 3.

FLUE GAS VOLUME

Flue gas volumes are given at STP (standard temperature and pressure [15°C and 1013.25 mbar]). Typlcal flue gas
temperatures are 220°C (gross) at CO, levels of 9% and 12% respectively on gas and oil.

NATURAL VENTILATION

The sizes indicated are free grille areas and are based on a single boiler installation. See Table 1.3, page 1.2, and
section 3 for further details on ventilation.

MECHANICAL VENTILATION

The volume given is for a single boiler installation. See Table 1.3, page 1.2, and section 3 for further details on
mechanical ventilation.

WATER CONNECTION SIZES

The boiler water connections are flanged with 2.5" BSP screwed counter flanges provided. For further details on water
connections see Fig.1.1, page 1.1.

WATER FLOW RATES

Water flow rates are given for boiler flow and return temperature differences of 11°C. See Table 1.3, page 1.2 for
further details of maximum/minimum flow rates and hydraulic resistances at aiternative flow rates.

COLD FEED/OPEN VENT/SAFETY VALVE SIZES
Sizes indicated are minimum sizes for single boiler installations. See Table 1.3, page 1.2 for further details.
MINIMUM RETURN TEMPERATURE

This is the minimum operating return temperature to prevent condensation within the boiler system. See Section 3 for
further details on back end protection.

WEIGHT

The dry weight is exclusive of the burner and gas train, see burner card for relevant burner weights.
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ig.1.4 - Boiler F il
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CLEARANCES

The minimurmn boiler room clearances for access, erection and maintenance are as follows:-

REAR - 750mm or sufficient to make flue and water connections.

SIDES - 300mm + bumer projection on one side, 500mm on the other
FRONT- The length of the boiler to allow for cleaning, 1100mm minimum.
BURNER INFORMATION

2 \‘ \
For general dimensions and specification see Potterton F200 bumer data sheets. These publications are enclosed G
with the bumers and also available from the Sales & Administration office (address on back page).

NB: There is a separate data sheet for each burner type, eg. NuWay, EOGB, etc.
The burner should be fitted in accordance with the instructions in section 4.
The burner unit should be commissioned in accordance with the manufacturers instructions supplied with the bumer

to obtain the combustion figures detailed in section 5. Bumer commissioning requires specialist knowledge and
equipment, we therefore strongly recommend that therservices of the Potterton Service Department should be used.

2
)
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@ SPARGE PIPE DETAIL
Table 1.4 - Sparge Pipe Dimensions
Sections 5 6 7 8 g 10 11 12
Total Length mm | 595 | 725 855 | 985 | 1115 | 1245 1375 | 1505
Length A mm - - 510 | 510 | 510 | 510 | 510 510
Length B mm - - 345 | 475 | 605 | 735 | 520 520
Eength c - mm - - - - - - 345 | 475
Piameter of Holes mm | 14.5 | 145 14 12 11 10.5 10 10
Fig.1.5 - Sparge Pipe Configuration

5 - 6 Section

7 - 10 Section

OO0 0O00O0O0

O 00000 000

| A —> | < B >

11 - 12 Section

OHONONCIIONONONCIIONCONONS

A > | < B »>| < c —>|

O O O
o f

Sparge Pipe Sparge Pipe

¢



Section 2 POTTERTON COMMERCIAL PRODUCTS DIVISION
Page 2.1 INSTALLATION, OPERATION & MAINTENANCE MANUAL

POTTERTON RAPIDO F200
GENERAL The panel is pre-wired to the burner with a flying lead

The Potterton Rapido F200 cast iron sectional boiler is
available in outputs from 95 kw (5 section model) to
280 kw (12 section model). Table 1.3 gives kw output
and technical data for each model.

The boilers are available for use with natural gas or
Class D (35 second) fuel oil as standard. Boilers are
also available for altemnative fuels, ie. LPG, Class C2
(28 second).

They are suitable for use on fully pumped open vented
or sealed systems with a maximum design pressure of
4 bar {60 p.s.i.) and up to a maximum operating
temperature of 90°C (110°C to special order). Refer to
section 3 for installation requirements and maximum
operating temperatures for Rapido F200 boilers on
open vented and sealed systems.

The boilers are of the overpressure type with three
pass, reverse flame design. The first two passes in
the combustion chamber, the third in the convection
passes achieving high heat transfer and efficiencies of
up to 84% gross CV (93% nett CV).

The cast iron boiler sections are constructed and
tested in accordance with BS 779 and are supplied
with package bumers constructed to BS 5885. The
boiler package meets the requirements of M&E3.

The waterway sections are joined with steel taper
nipples and secured with tie bars with the final sealing
of the combustion chamber being made during
assembly with ceramic fibre rope, see Fig.4.1.

The boilers are supplied unassembled and the largest
individual section is approximately 905mm x 613mm x
130mmm and weighs approximately 94 kg. For
assembled boiler weights see Table 4.1.

A 80mm thick insulating blanket encloses the
assembled waterway sections and the complete unit is
enclosed with pre-coated steel panels finished in
orange (paint code RAL 7022) and grey (paint code
RAL 2000).

The boilers are provided with a cleaning brush. See
Section 5.

An instrument panel is located on the top of the boiler
and accommodates a boiler on/off control thermostat
(30 - 90°C), limit thermostat (95 - 110 °C) and on/off
switch.

plug and socket connection.

All external electrical connections are made to the
instrument panel. An electrical isolator should be
provided for each boiler mounted close to the boiler for
isolating the incoming supply. See Section 6 for wiring
details.

The boiler is fired by a package bumer which fits into
the firing door which is supported by the front
waterway section to which it is attached by hinges on
one side and locking nuts on the other. Hinge points
are interchangeable allowing for left or right hand door
opening

INSTALLATION

The installation should comply with relevant British
Standard Specifications, Codes of Practice and current
Building Regulations, together with any special regional
requirements of the Local Authorities, Gas Undertaking
and Insurance Company. All electrical wiring must
comply with I.E.E. Regulations for the Electrical
Equipment of Buildings.

‘The installation of the boiler must be in accordance

with the relevant requirements of.-

Health & Safety at Work Act 1974.

CP331:3 Low Pressure installation Pipes.

BS 6644: 1991 Installation of Gas Fired Boilers.

BS 779: 1989 Cast Iron Boilers for Central Heating &
Indirect Hot Water Supply (Rated Output 44 kw and
above).

BS 7074. 1989 Part 2 Application, Selection &
Installation of Expansion Vessels & Ancillary
Equipment for Sealed Water Systems.

PM5 Health & Safety Executive Guidance Note for
Automatically Controlled Steam & Hot Water Boilers.

CP341:300-307 Central Heating by Low Pressure Hot
Water.

CP342:2 Centralised Hot Water Supply.

Also for gas fired appliances the following British Gas
publications:-

Gas Safety (Installation & Use) Regulations 1984.
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IM/11 Flues for Commercial and Industrial Gas Fired
Boilers and Air Heaters.

IM/2 Purging Procedure for Non-Domestic
Installations.

IM/S Soundness Testing for Non-Domestic
Installations.

In the event of a gas booster being necessary refer to
IM/16 'Guidance Notes on the Installation of Gas
Pipework, Boosters and Compressors in Customers
Premises' and the Gas Act 1972, Schedule 4,
Paragraph 18.

Manufacturers notes must not be taken in any way as
overriding statutory obligations.

In addition for oil fired appliances refer to the
following:-

BS 799 Oil Burning Equipment.

BOILER SITING AND BASE

The boiler should be sited in accordance with BS 6644:
1991 with respect to protecting the boiler from
damage, air for combustion and ventilation, discharge
of products of combustion, clearances for service and
access, temperatures, noise levels, the disposal of
boiler water and the effects of flooding of the boiler
house or seepage from a roof top boiler house. See
section 1 for required boiler clearances for service and
access.

A level non-combustible floor capable of supporting the
weight of the boiler filled with water, see Table 1.4,
together with any additional weight bearing down on
the base from connections,bumer, etc, must be
provided. This will typically be a 50mm concrete plinth
with an area equal to that of the plan of the boiler.

Consideration should be given to fitting steel strips
beneath the boiler feet for boiler base protection, see
Fig.1.2 for base details.

The boiler has a water cooled base and no special
insulation is required. @~ When preparing a site,
reference should be made to Local Authorities and
Building Regulations 1992.

It is not recommended to install commercial boilers in
kitchens or living areas.
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ELECTRICAL SUPPLY

A 240V 50Hz AC 3-wire single phase electrical supply
is required (three phase is available to special order).
The incoming mains supply should be terminated via a
double pole isolator to the instrument panel, see
Section 6 for wiring details.

Power Requirements

The electrical supply must be suitably fused by the
installer as these are not supplied and this should be
suitable for the burner start and run currents. Typical
values are given on relevant burner card.

The bumer is connected to the boiler instrument panel
via a pre-wired lead and 7-pin plug (plus a 4-pin plug
for high/low burners).

All on site wiring shall conform to |.E.E. Regulations.

FUEL SUPPLY
NATURAL GAS

Where there is an existing primary gas meter, the
appropriate gas supplier/undertaking must be
consulted to ensure that the service/meter supply
capacity is adequate for the proposed installation.

The burner gas connection sizes and minimum and
maximum inlet pressures are given on the relevant
bumer data card provided.

The gas supply pipe should be sized to allow the
minimum operating pressure to be available at the
burner inlet under full running conditions. The pipe
should be sized to prevent excessive pressure drops
under full running conditions.

Where gas boosters are required attention is drawn to
the Gas Act 1986, Schedule 5, Part Il, paragraph 8 (4).
Guidance is given in IM/16 "Guidance Notes on the
installation of Gas Pipework, Boosters and
Compressors in Customers Premises" published by
British Gas Plc. Any gas booster should be electrically
interlocked to the burner.

GAS Ol (CLASS "D")

- Each bumer is provided with an integral fuel pump.

Maximum and minimum recommended oil iniet
pressures are 0.69 bar and 0 bar respectively. Where
possible it is recommended that the oil fuel supply is
maintained under positive pressure to prevent air
separation from the oil.

Each bumner is provided with a fuel filter for installation
local to the bumer. Refer to burner manufacturers
information pack supplied with each burner for
connection details for 1 and 2 pipe operation.

Qil distribution pipes should be sized to maintain
positive pressure at the burner inlet where possible.

On oil distribution systems with long pipe runs or when
the oil tanks are mounted at a lower level than the
burmer, consideration should be given to the use of a
pressurised ring main. The individual boiler
connections to the ring main should incorporate
pressure regulating valves to maintain a constant
pressure to the bumer below the maximum iniet
pressure.

VENTILATION

Safe, efficient and trouble free operation. of
conventionally flued boilers is vitally dependent on the
provision of an adequate supply of fresh air to the
room in which the appliance is installed. Account must
also be taken of any other fuel burming appliance
existing or to be fitted when designing the ventilation
and combustion air systems.

The air supplied for boiler house ventilation shall be
such that the maximum temperatures within the boiler
house shall not exceed 25°C at fioor level, 32°C at mid
level (1.5m above floor level) and 40°C at ceiling level
{or 100mm below ceiling level). Refer to BS 6644
1991 for further details.

Air [ Natural Ventilation

Ventilation by grilles communicating directly with the
outside air is required at both high and iow levels.

A minimum free area of the grilles for a single boiler
are given in Table 1.3. Where plant is likely to used at
or near maximum capacity during the summer months,
additional ventilation may be required to prevent
excess temperatures.

9
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For boiler houses with multiple boiler instaliations the
minimum ventilation should be sized in accordance
with BS 6644 as follows:-

Low Level (inlet) - 540 cm? plus 4.5 cm? per kW in
excess of 60 kW total rated input.

High Level (outlet) - 270 cm? plus 2.25 cm? per kW in
excess of 60 kW total rated input.

The above calculated areas are "free” grille areas.
Grilles should be designed to minimise high velocity air
streams within the boiler house. Typical free area of a
standard louvre is approximately 50%.

For boilers installed in a basement boiler house or
similar, it is recommended that the inlet air be ducted

' to low level in ducting not less than equal to the free

grille area. Should the inlet duct length be excessive
then mechanical ventilation should be used.

Position ventilation griles to avoid accidental
obstruction by blockage or fiooding.

Further guidance on ventilation for gas appliances is
provided by BS 6644: 1991.

Air | Mechanical Ventilation

The supply of air to a space housing the boiler by
mechanical means should be by mechanical inlet with
natural or mechanical extraction. Mechanical
ventilation with natural inlet must not be used, see
Table 1.3 for mechanical inlet ventilation rates for
single boiler applications

For muitiple boiler installations the ventilation rate is
based on a 0.9 m%sec flow rate per 1000 kW total
rated input. The design extract rate should be based
on 0.6 m%sec flow rate per 1000 kW total rated input.

For mechanical ventilation systems, an automatic
control should be provided to cut off the supply of fuel
to the boiler(s) in the event of failure of air flow in
either inlet or extraction fans.

IMPORTANT: The use of an extractor fan in the
same room as the boiler {or in an adjacent room in
communication) can, in certain conditions,
adversely affect the safe operation of the boiler and
therefore must be avoided.

Tests for spillage of products from the flue system
when the extractor fan is running and all doors and
windows are shut should be carried out during
commissioning. If spillage is detected, the area of
permanent ventilation must be increased.
ntamin ion Air

It is essential that fresh and uncontaminated air is
introduced to the boiler for combustion.

Air contaminated with chiorine vapours and CFC
gases must not be allowed to enter boiler combustion
chambers or formation of chlorine gas and
hydrochloric acid will create severe and rapid boiler
corrosion There is also a danger that toxic chlorine
gas will be emitted from the boiler flue.

in areas where such products are used, and these
include degreasants, dry cleaning fluids, refrigerants
and aerosol propellants, steps must be taken to isofate
the boiler from the area by situating it in a separate
area where fresh air can be introduced. Care should
be taken in positioning extract ducts from
contaminated areas in relation to boiler house grilles to
ensure that cross contamination will not occur.

FLUE

To ensure safe and satisfactory operation the chimney
system, which may be individual or common in the
case of modular boiler installations, shall be capable of
the complete evacuation of combustion products at all
times. The effective height of the chimney terminal(s)
above the boiler(s) flue outlet(s) shall ensure sufficient
buoyancy to overcome the resistance of the bends,
tees and runs of the flue pipe involved and shall
terminate in a down draught free zone. The number of
bends used should be kept to a minimum and runs of
flue pipe less than 45° to the horizontal should be
avoided in order to comply with the recommendations
made in BS 6644: 1991 and British Gas publication
IM/11 "Flues for Commercial and Industrial Gas Fired -
Boilers and Air Heaters". The third edition of the 1956
Clean Air Act Memorandum and the Building
Regulations should be strictly observed and approval
obtained where applicable, combustion chamber
details are given in Section 1.

The chimney design should avoid the formation of
condensate which may be achieved by insulating the
flue.

in the case of flue systems which are exposed and
have an overall height of 12m or more then
consideration should be given to lining the flue.
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In the case of brick or similar structures a stainless
steel rigid or fiexible flue liner (Grade 304/316) may be
used backed up with a 50mm minimum thick layer of
vermiculite or perlite granules between the inner skin
and the chimney body. Cavities around the liner
should be sealed at both top and bottom.

A flue system should be no nearer than 50mm to
combustible materiai except where it passes through it
enclosed in a sleeve of non-combustible material with
an annular (air) space of 25mm.

Flues below 200 mm diameter should have effective
protection to prevent ingress of rain, snow, leaves,
birds, etc while having minimum resistance to the
egress of flue products. For flues 200 mm and above
no special flue terminal is required.

The flue termination should be at least 1m above the
roof surface and away from any wind pressure areas
where the flue products could re-enter the building, eg.
near an openable window, mechanical air inlet, etc.
Flues should not be terminated in areas where
downdraught may occur.

IMPORTANT: 90° square bends must not be used
on the flue system, including the boiler flue spigot, a
straight length followed by an "easy sweep" or
lobster back bend should be used.

On muiltiple boiler installations where a common flue
header is utilised, boiler connections to the flue header
and connection of the flue header to the chimney stack
should utilise 135° swept "T" connections.

Drainage points positioned at the bottom of all vertical
chimney sections should be provided. Drain pipes
should be no less than 25mm LD. and should be
manufactured from acid condensate resistant material
such as high temperature polypropelene or stainless
steel and positioned so that pipe runs and discharge
points are not subject to the effects of frost. Copper
pipe is not suitable due to the mildly acidic properties
of the condensate. These runs should fall with a
gradient of at least 3% and at no point must the drain
pipe rise above the level of the drainage point
connection.

A draught of 1-4mm.w.g. (0.04-0.16 in.w.g.) should be
provided at the flue socket under full load running
conditions. The flue system should be designed to
evacuate the products of combustion when all boilers
are fiing. The Local Authority should be consulted
with regard to Clean Air Act approval.

FLUE SIZE CONSIDERATIONS

. Nominal flue connection sizes are given in Table 1.1,

these sizes refer to the boiler flue connection spigot,
detailed dimensions of the connection spigot are given
in Section 1.

The actual size of the flue system will depend on
individual site applications. Detailed below are general
considerations on sizing flue systems. These notes
are for guidance only and Potterton Commercial
Division cannot accept responsibility for any flue
system-designs.

Natural Draught Flue Systems
Buoyancy Force

Natural draught flue systems are designed so that the
buoyancy force due to the hot flue gases create a
draught (suction) that, after overcoming resistance
losses, is adequate for the flue draught requirements
at the boiler connection spigot given in Table 1.4.
Where the flue draught is inadequate to meet the
minimum boiler flue draught requirements or excessive
horizontal runs of flue have been utilised that may
prevent satisfactory start-up of the boiler and flue
system, then mechanical assistance should be
considered. The buoyancy force is directly
proportional to the flue gas temperature of the exhaust
gas. The flue system should be designed, and
insulated where necessary, to maintain a temperature
drop of less than 17°C between the flue gas entry and
flue gas exit.

For flue calculation purposes the mean flue gas
temperature is equated from flue gas temperature
(nett) + ambient temperature - 17°C/2 (this assumes a
maximum temperature drop of 17°C across the flue
system and represents the mean temperature). The
Rapido F200 has a typical nett flue gas temperature of
200°C on high fire. Assuming an ambient temperature
of 20°C, a typical mean flue gas temperature for the
Rapido F200 boiler would be:-

zoo+zo-% = 211.5°C

NOTE: Neft flue gas temperature = gross flue gas
temperature - ambient

The buoyancy force available due to the vertical height
of the flue can be calculated as follows:-

1 1
P=353xH -
A X [tu 273 £ 1 273

J
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where: A P = Bouyancy force in mm
H = Stack height in m
t, = Ambient temperature °C
t, = Mean flue gas temperature °C

For a Rapido F200 boiler AP is typically 0.47 mm per
metre stack height measured vertically from the flue
connection on the boiler to the chimney exit point.

Flue System Losses

Losses in flue systems are attributed to friction losses
owing to flue gas velocities, plus pressure losses
owing to fittings and the chimney exit point. Table 3.1
{page 3.5) gives the pressure loss for each metre of
flue pipe and the pressure drop for each flue fitting.
The flue system pressure drops should be totalled
including all horizontal flue runs and the chimney exit
loss.

Subtraction of the tofal loss from the buoyancy
available will give the flue draught available at the
boiler flue outlet spigot. The flue system shouid be
sized so that the draught available is within the
operating range of the boiler as given in Table 1.4.

Horizontal Flue Runs

Horizontal flue runs are not recommended particularly
over 2m in length, where these are unavoidable advice
should be sought from a flue system specialist.

I nsiderations

When the boiler starts up from cold no flue draught is
available due to buoyancy and therefore the bumer
has to overcome the total resistance loss resulting in a
positive pressure at the base of the flue equal to the
total resistance loss as calculated from Table 3.1.
Following start up of the boiler a flue draught, as
calculated above, is available at the boiler flue
connection spigot. This start up sequence results in
the burner operating with a flue draught that can vary
between P1 (positive flue pressure) and P2 (flue
draught), eg. for a system with a total resistance of
5mm and a hot flue draught of 3 mm (-3 mm
pressure), the bumer whould be subject to a variance
in flue draught on start up of 8 mm.

Flue Draught
3| mm (P2) T

Flue Resistance
5 mm (PJ1)

<4— 8 mm Total Variance—»

For reliable operation of boiler plant and in particular
on oil fired appliances, to prevent premature sooting of
the boiler the variance in resistance on boiler start up
should be kept to a minimum and is not recommended
to exceed 4 mm. For example on a long, thin, tall flue
system the cold start resistance is high but, due to the
height, the flue draught available under full running
conditions is also high resulting in an unacceptable
variance in flue gas conditions. To reduce the cold
start resistance consideration should be given to
increasing the flue sizes or soft starting of the boiler
plant and flue system by operating boilers on low fire
only for a pre-determined period.

To reduce the high flue draught to an acceptable
operating level, consideration should be given to the
use of a draught stabiliser.

Common Fiue Systems

Where multiple boilers are installed on a common flue
system then the flue system shouid be designed to
ensure the correct operation of the flue on varying load
conditions. In particular that the appliance flue draught
is within the operating parameter under full load and
partial load conditions. For safe and reliable operation
of the boiler plant it is recommended that the variance
in flue draught available at each appliance under full
and part load operation is designed to a minimum. (it
is recommended that the services of a specialist
flue system manufacturer are sought for the design

of common flue systems).

Mechanical Assi Fl m

Where mechanical assisted flue systems are being
considered it is recommended that the advice of a flue
system specialist is sought to ensure the duty and
suitability of the fan. On mechanically assisted flues
the boilers must be interlocked to prevent operation
unless the fan is operating and air flow is proved.

THE ABOVE RECOMMENDATIONS ARE FOR
GENERAL GUIDANCE ONLY. POTTERTON
COMMERCIAL DIVISION CANNOT ACCEPT
RESPONSIBILITY FOR FLUE SYSTEM DESIGNS
BASED ON THE ABOVE RECOMMENDATIONS.

FAN DILUTION SYSTEMS

Potterton Commercial gas fired boilers are suitable for
fan dilution systems for low level discharge of products
of combustion in accordance with BS 6644.
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The fan dilution system should be designed to reduce Boiler 250 mm L.D. Fi

the CO, concentration of the vented combustion Size [FusEetlas Bond Lo' " ue —

0, i . SS/M as
products to 1% (volumefric) of fess. . Losses Loss | Straight Flue| Velocity
The discharge velocity from the fan dilution ‘system mmwg | mmwg | mmwg | misec
should be a minimum of 7.5 m/sec and should be at 5/95kw | 0.0683 | 0.0137 | 0.0072 1.34
least 2m above ground level! for systems up to 1MW 6/115kw { 0.1001 0.02 0.0105 1.6221
input. 7135kw | 0.138 | 0.0276 | 0.0145 | 1.9042
The outlet grille should diffuse the products of 8/160 kw } 0.1938 | 0.0388 0.0203 2.2569
combustion upwards and be located so. that | ig/1g5kw | 0.2591 | 0.0518 | 0.0272 | 2.6095
recirculation of combustion products is avoided, in
particular the positioning of fan dilution systems in 10/215kw| 03498 | 0.07 0.0369 3.0326
totally enclosed wells or courtyards should be avoided. 11/245kw| 0.4544 | 0.0909 0.0477 3.4558
same face of the building. . .

TABLE 3.1 - L EXAMPLE 0
Bsqnler __180mm 1.D. Flue A Rapido F200 7 section boiler connected to a 200
iZ€ | Flue Exit | 45°Bend | Loss/m | Flue Gas mm diameter flue 6m high, from the Tables above the
Losses Loss | Straight Flue| Velocity flue loss is:-
mmw.g | mmw.g mmw.g m/sec
5/95 kw | 0.2794 | 0.0559 0.0456 2.719 Flue Exit Loss 0.3334
6/115kw | 04094 | 0.0819 | 0.0668 | 3.312 45° Bend Loss x 2 + 0.0667 x 2
Straight Flue Loss + 0.0489 x 6
7135kw | 0.5642 | 0.1128 | 0.0921 | 3.887 TOTALLOSS P4 = 0.7608 mm
8/160 kw | 0.7925 | 0.1585 0.1293 4.595
" The buoyancy available is 6 x 0.47 mm = 2.82mm
Boiler 200 mm L.D. Flue yaney
Size [Fiue Exit [45°Bend] Loss/m | Flue Gas Subtracting the loss from the buoyancy force;
Losses Loss | Straight Flue | Velocity
mmw.g | mmw.g mm.w.g m/sec P2 = AP -P1
5/95kw | 0.1651 | 0.033 | 0.0242 | 2.0826 = 2.82-0.7608
6/115kw | 0.2419 | 0.0484 | 0.0355 | 2.5211 = 20592 mm draught
7/135kw | 0.3334 | 0.0667 0.0489 | 2.9595 Thus P2 is an acceptable draught. O
8/160 kw | 0.4683 | 0.0937 | 0.0686 | 3.5076 NOTE: P2 0 0592 drauaht '
: = . mm dra :
9/185kw | 0.6261 | 0.1257 | 0.0918 | 4.0557 = -2.0592 mm presgsure at boiler fiue
Boiler 225 mm |.D. Flue exit
Size |FueExit|45°Bend| Loss/m |Flue Gas
Losses Loss | Straight Flue | Velocity
mmw.g | mmw.g | mmw.g m/sec < 200mm
5/95 kw | 0.1038 { 0.0208 | 0.0118 1.6542 6m Diameter
6/115 kw | 0.1521 | 0.0304 0.0173 2.0025
7/135 kw | 0.2096 | 0.0419 0.0238 2.3508
8/160 kw | 0.2945 | 0.0589 0.0334 2.7861 RAPIDO 2 x 45° bends
9/185 kw | 0.3937 | 0.0787 | 0.0447 | 3.2214 F200/7 -/ to form easy
135 kw sweep bend
10/215kw| 0.5317 | 0.1063 | 0.0604 | 3.7438
11/245kw| 0.6905 | 0.1381 0.0784 4.2662
12/280kw| 0.9019 | 0.1804 | 0.1024 | 4.8757 O
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Difference between cold and hot running; 1. The outlet grille shall not be less than 2 x 'U'm
from any fan assisted intake, where 'U' is the

0.7608 + 2.0592 mm = 2.82 mm ' . uncorrected chimney height in metres, as defined

: in the Clean Air Act and is calculated from:-
This is less than 4 mm and should give reliable cold

start operation. "U'=1.3Q%¢
— (where 'Q' is the heat input in MW)

Fan dilution systems must be interlocked to prevent

operation of the boilers unless adequate air flow is 2. The outlet shall not be within 2 x 'U' of an

proved. . openable window or 6 x 'U' from an adjacent
building.

In accordance with BS 6644: 1991 the position of the

outlet grille should comply with the following:- 3.  The fan dilution system should be designed to
provide a flue draught at each boiler of 1-2
mm.w.g.

Typical duct sizes, fan volumes and values of 'U' are
given in Table 3.2.

It is important that adequate ventilation is provided into
the boiler house especially as a proportion of the
dilution air is drawn through the draught diverters on
atmospheric appliances.  Ventilation requirements
must take this into account and may require larger

louvres.
Table 3.2 - Typical Duct Sizes & Fan Volumes
Boiler Size * Flue Volume Duct Size Velocity bl U
@ 1% CO, (Diameter)

Sections/kw m¥sec mm m¥sec m
5/95 0.3047 250 6.207 0.352
6/115 0.3688 250 7.514 0.394
7/135 0.433 300 6.125 0.434
8/160 0.5131 350 7.259 . 0.481
9/185 0.5933 350 6.167 0.524
10/215 0.6895 350 - 7.167 - 0.574
117245 0.7858 400 6.253 0.621
12/280 0.8980 400 7.146 0.672

*

Flue gas volume @ 1013.25 mbar and 15°C. Typical diluted flue gas temperature is
14°C above ambient.

ke

Uncorrected chimney height from "Clean Air Act".
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WATER CIRCULATION SYSTEMS

The water circulation systems should be indirect and
installed in accordance with the relevant parts of
British Standards Codes of Practice CP342 and BS
6644: 1991.

The maximum and minimum design temperature
differential across the boiler should be 20°C and 10°C
and the boiter should be prevented from operating with
flow rates giving a temperature difference across the
boiler greater than 25°C based on the full boiler output.
Boilers operating under constant flow conditions can
be more accurately controlled and are not subject to
excessive temperature stresses.

On systems with variable flow rates due to flow
reducing devices, ie. TRVs, zone valves, etc, or where
the minimum heat demand, ie. summer domestic hot
water load, does not achieve the minimum boiler flow
rate then consideration shall be given to incorporating
a primary loop system. For further information see
Potterton Publication Technical Bulletin No.1 Issue 2.

The flow rate and hydraulic resistance for an 11°C
boiler temperature rise are given in Table 1.3,
altemmatively, flow rates through boilers can be
calculated from:-

FLOW (iit/sec) = _____ kW (BoilerOutput)

4.2 x Boiler Temperature Rise °C

The minimum design flow rate relates to a 20°C boiter
temperature rise and should not be misinterpreted as
the system design temperature drop particularly where
systems have been designed with stand-by capacity.

The hydraulic resistance of the boiler is proportional for
flow rates equating to a boiler temperature of between
10°C and 20°C. The hydraulic resistance at 11°C is
given in Table 1.3, hydraulic resistance at altenative
flow rates can be calculated from:-

_ h)z
Rz = R1 X (Tz

where:- R, = Boiler Resistance at 11°C
R, = Boiler Resistance at T,°C
T, = 11°C
T, = Alternative Boiler Temperature Rise

The maximum and minimum design pressures are 4
bar (136 ft.w.g.) and 0.3 bar (10 ff.w.g.). Care is
needed in siting the pump relative to the cold feed and
open vent connections. (NOTE: The above are not
static pressures).

For further advice on water circulation systems see
Potterton publication Technical Bulletin No.1, Issue 2.

Boiler Condensation

If the system water content is large, and the start up
period before which the water returmn temperature
attains the minimum operating temperature exceeds
20 minutes then consideration should be given to the
fitting of a shunt pump or by-pass valve controlled by a
pipe thermostat to raise the return water temperature
to prevent formation of condensation within the boiler
and flue system. It should be noted that shunt pumps
should not be used to boost low water flow rates. See
Potterton Publicaton Technical Bulletin No.1 Issue 2
for further information.

BOILER PROTECTION

The provision of pump overrun by a time delay relay or
a thermostat situated in the flow pipe close to the
boiler is essential to remove residual heat from the
boiler, see Fig.6.2, Section 6.

The boiler and system should be protected by suitable
frost thermostats.

Unions and isolating valves should be fitted to the flow
and retum manifolds so that the boiler can be isolated
from the system if the need arises.

Strainers

Migrating siudge and debris will have a detrimental
effect on the life and operation of the boiler and this
must not occur. If all debris cannot be removed,
strainers and/or other devices should be fitted.
Consideration should be given to water treatment and
inhibitors to maintain water quality. Migration of
system debris or scaling of the waterways will impair
the life expectancy of the boiler sections.

System Filling

When filling the boiler system with water care should
be taken that the water does not backwash system
debris into the boiler via the flow connection
by-passing any strainers that may have been fitted.

It is essential that all systems are thoroughly flushed
through with a flushing agent to remove all debris and
scale prior to fitting the boilers. Cleaning systems with
acidic descaling agents is not generally recommended
as, if incorrectly used, the scale and deposits may
continue to break up after the system has been
flushed and the boiler installed.

0

b

¢
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Where the boiler is being installed as a replacement
for an existing boiler it is recommended that where
possible sections of the removed boiler are .cut open
and internally examined to determine the presence of
scale or system debris to foresee and rectify any
potential problems for the new boilers.

The fitting of strainers is strongly recommended.

The system should be checked to ensure that there is
no raw water make-up. It is strongly recommended
that a suitable water meter is fitted to the cold feed
supply of the boiler system to monitor for unregulated
water make-up.

The quality of the water in both the heating system and
the water supply should be checked to ensure that the
hardness (100 ppm) and salinity (TDS) are not
excessive. In the case of systems containing
aluminium components the pH should be monitored to
prevent corrosion.

On systems where unregulated raw water make-up or
system debris is known to exist but remedial action
cannot be implemented then consideration should be
given to installing a heat exchanger to isolate the boiler
from the water system to protect the boiler otherwise
premature failure may occur.

A specialist water treatment company should be
consulted if in doubt.

OPEN VENTED SYSTEMS

Maximum Operating Temperature

The maximum operating temperature of a system is
dependent on the operating pressure. The minimum
design operating pressure (not static) at any point of a
system should be sufficient to prevent boiling within
any part of the heating system and the boiler control
thermostat should be set to provide a 17°C safety
margin below the saturated steam absolute pressure
given in Table 3.3 corresponding to the minimum
design operating pressure.

COLD FEED SUPPLY

A cold feed pipe should be provided and taken directly
from a feed and expansion cistern which shall not
supply water for any other purpose.
smaller than as specified in Table 1.3 and shall be
connected to the boiler or boiler side of any valve on
the return pipe.

It shall not be

The cold feed pipe shall be situated within the building
and shall be insulated along those parts of it's length
where freezing conditions or condensation may be
expected to occur.

For multiple and modular boiler installations the cold
feed connection shall be either to the common retum
pipe upstream of the individual boiler isolating valves
or to each individual boiler retumn pipe downstream of
the isolating valve.

The cold feed to a muiltiple or modular boiler
installation shall be provided with a lockable isolating
valve and sized in accordance withTable 3.5.

TABLE 3.3 - Saturated Steam Pressures
Temperature °C | 110 | 120 | 130 | 140 | 160

Saturated Steam 1.43| 1.98| 2.7 13.61|6.18
Absolute Pressure *| Bar | Bar | Bar | Bar | Bar

* NOTE: These are absolute pressures not
gauge. For gauge pressure 1 bar
must be subtracted.

EXAMPLE: A boiler system with a maximum
operating temperature of 93°C and allowing for a
safety margin of 17°C the temperature would be
93°C + 17°C = 110°C. From above the minimum
gauge pressure within the system should be 1.43
bar - 1 bar = 0.43 bar.

CISTERN SIZING

The cistern should be sized to accommodate the water
expansion in the system from 0°C to the maximum
operating temperature. Where the volume of the
system is not known then it can be estimated at 12
litres per kw of design load.

For systems with a maximum operating temperatures
of upto 100°C the water can expand by 4% (for
systems up to 140°C the expansion is 8%). Therefore
assuming a system loading of 1000 kw, the
approximate system volume is 1000 x 12 litres =
12000 litres and the expansion of water in a system
with a maximum design temperature of 100°C is 4% X
12000 = 480 litres. [n this instance the cistern should
have an expansion capacity between the cold fill level
and the overflow pipe of 480 litres (minimum),
(overflow should be 80mm above the highest
expansion level).

IMPORTANT: The water level in the cistern or
expansion tank should be minimal on cold charge to
allow expansion without discharge from the overflow
between cold and hot operating conditions.
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TABLE 3.4 For further details see BS 6644: 1991.
Open Vent Pipe Sizes from BS 6644: 1991
Rated Qutput | Minimum Bore | Nominal Size Boiler
1
(DN) Each boiler, whether in single or multiple installations,
kw mm mm shall be fitted with an individual safety valve complying
45- 60 25 25 with BS 6759 Part 1.
61- 150 32 32 )
151 - 300 38 40 In the case of modular boiler installations each bank of
301- 600 50 50 boilers shall be provided with a common safety valve
; — - - - sized in accordance Table 3.6 to suit the total rated
Steel pipe sizes complying with medium or output of the boiler bank. Any boiler in a modular
heavy quality of BS 1387 installation that can be isolated from the water supply
cross sectional area of the venting pipe A (in ] ]
mm?) shall be determined as:- 3.5 x QR where The safety valve shall be sized to suit the total rated
QR is the rated output in kW output of the boiler and shall be located between the

Multiple or modular boiler installations shall have an
open vent pipe or pipes of the size stated in Table 3.4
as appropriate. Individual open vent pipes shall be
either routed independently to the venting point or be
connected to a common open vent pipe of appropriate
size for the total rated heat input of the installation (see
Table 1.3 for individual boiler open vent sizes). The
open vent pipe shall rise continuously by the shortest
practical route fo the venting point. The open vent
pipe shall discharge into the feed and expansion
cistern above the overflow leve! and for a single boiler
installation the pipe shall not be fitted with valves
(apart from a 3-way type such that when closed the
boiler is open to atmosphere through the third port and
shall incorporate means of indicating the position of
the open port. The nominat bore of the valve shall be
not less than that of the open vent pipe in which it is
fitted). Nor shall there be any obstruction which could
prevent safe venting of the boiler. The vent pipe shall
be insulated along those parts of it's length where
freezing may be expected and shall be situated as far
as is practicable inside the building to reduce freezing
problems.

TABLE 3.5
Cold Feed Pipe Sizes from BS 6644: 1991
Rated Output | Minimum Bore | Nominal Size
(DN')
kw mm mm
Below 60 19 20
60- 150 25 25
150 - 300 32 32
300 - 600 38 40
Over 600 50 50
! Steel pipe sizes complying with medium or
heavy quality of BS 1387

boiler and the water isolating valve. See Table 3.6 for
safety valve sizes on open vented systems. Refer to
notes on sealed systems for safety valve sizes on
sealed systems.

TABLE 3.6

Safety Valve sizes to BS 6644 1991
(Open Vented Systems Only)

Rated Output Nominal Size Minimum Area (A)
kw mm mm?
45- 264 19 284
265 - 352 25 491
353 - 440 32 802
441 - 528 40 1135
529 - 732 50 2050
733-1142 65 3210
1142 - 1640 80 4540
Alternatively:-
'A' can be calculated from:- A= R

0.659 x P1 x Kdr
where R = Boiler Output in kW
P1=76
Kdr = The derated coefficient of discharge
available from the safety valve
manufacturer.
A= Flow Area in mm?

The safety valves shall be fitted in the flow pipework
between the boiler and the next valve in line and the
safety valves shall not be more than 1m from the boiler
measured along the flow pipe.

Boiler safety valves shall be of the direct spring loaded
type or dead weight type and the maximum setting
shall not exceed the following equation:-






