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Fig.1.1 - General Data & Dimensions
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Table 1.1 - Boiler Dimensions
Model No of A B C D E F @G H J Pressure Drop
Sections] mm mm mm mm mm mm mm mm mm At 11°C
Pa
GA 40 5 780 390 93 110 104 104 167 485 176 166
GA 50 6 780 390 52 69 63 104 180 567 135 397
GA 60 7 950 475 96 113 107 105 200 649 179 529
GA 70 8 950 475 55 72 66 105 200 731 138 595
Fig.1.2 - Boiler Feet
GA40 and GA50 GA60 and GA70
Rear 25 Rear
a H H O
665 Plan View 615 Plan View 665
I & - g
Front 25 Front
180 410 180 180 580 18
770 940
Connections Clearances (minimum)

Water - Flow & Return: 1 1/4" BSP (male)

Drain:
Gas:

1/2" BSP *
3/4" BSP (male)

Safety: 1" BSP

Sides:

Rear:
Front:
Top:

Left - 100mm
Right - 250mm (access for water/gas connections)
200mm (from flue outlet)

600 mm
600 mm

* Drain connection is located inside boiler casing (drain cock provided).

PO 421 AO




Section 1 POTTERTON COMMERCIAL PRODUCTS DIVISION
Page 1.2 INSTALLATION, OPERATING & MAINTENANCE MANUAL
GA (ST VERSION)
TABLE 1.2 - Technical Data
Model GA 40 GA 50 GA 60 GA 70
CE Number - 0049 AQ 0 .. 798 799 780 781
Number of Sections 5 6 7 8
Output kw 41 50 60 70
Input (Natural Gas & LPG) kW 4465 53.8 64.8 76.4
Number of Burners 4 5 6 7
Natural | Pilot injector 2 Orifices - 2 0.29
Gas  I"Namber of Burner Injectors / Type 47280 | 5/280 | 6/280 | 7/280
1 Fuel Consumption (Nat Gas) m¥hr 4.62 557 6.7 79
Gas Pressure (injector) mbar 11.3 11.2 11 11
L.P.G. | Pilot Injector 1 Orifice - @ 0.24
Number of Burner Injectors / Type 4/175 5/175 6/175 71175
1 Fuel Consumption (L.P.G.) m’/hr 1.8 217 2.6 31
Gas Pressure (Injector) mbar 35
Maximum Design Pressure Bar 4
2 Minimum Operating Pressure Bar 0.5
3 Internal Diameter of Diverter Socket mm 167 180 200
Nominal Flue Size mm 180 200
4| Flue Gas Volume mé/hr 108 136 163 | 190
Flue Draught Requirements 1-4 mm ALL SIZES
5 High Level Natural Ventilation (BS 5440) | (BS 5440) | (BS 6644) | (BS 6644)
to BS 5440 & BS 6644 cm? 201 - 242 281 307
5 Low Level Naturat Ventilation (BS 5440) | (BS 5440) | (BS 6644) | (BS 6644)
to BS 5440 & BS 6644 cm? 402 484 562 614
6 Mechanical Inlet to BS 6644 m*/sec 0.066 0.066 0.072 0.084
7 Water Connection Size BSP 11/4"
8 Water Flow at 11°C At lit/sec 0.87 1.08 1.3 1.5
Min Water Flow at 25°C A t lit/sec 0.38 0.48 0.57 0.67
8 Hydraulic Resistance at 11°C A t Pa 166 397 529 595
9 Cold Feed Size to BS 6644 - Minimum Bore ~ mm 19 25
9 Open Vent Size to BS 6644 - Minimum Bore  mm 25 32
Safety Valve Size to BS 6644 - Nominal Size mm 19
2 Maximum Flow Temperature °C 90
10 Minimum Return Temperature °C 35°C
1 Dry Weight kg 235 265 295 325
Water Content lit 41 47 53 59
Power Requirements 230V 50Hz 1Ph - (1A Run Nominal)
{solator and 6.3A fuse required

For metric to imperial conversions refer to page 1.4
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10.

11.

FUEL CONSUMPTION

Gas fuel consumption is based on natural gas with a gross calorific value of 38.6 mj/m®, maximum and
minimum gas pressures for natural gas are 35 mbar and 17.5 mbar respectively. The gas rate should be
corrected for the meter supply pressure particularly on high pressure supplies to prevent overfiring. Supply
pressure for LPG is 35 mbar.

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
The boilers are provided with a socket with internal diameters as shown in Table 1.2.

FLUE GAS VOLUME

Flue gas volumes are given at STP (standard temperature and pressure [15°C and 1013.25 mbar]). Typical
flue gas temperatures for flue sizing are 130°C at 4% CO, with 1mm draught at the boiler flue connection.

NATURAL VENTILATION

The sizes indicated are free grille areas and are based on a single boiler installation. See section 3 for
further details on ventiiation.

MECHANICAL VENTILATION

The volume given is for a single boiler installation. See section 3 for further details on mechanical
ventitation.

CONNECTION SIZES

The boiler connections are: Flow and Return = 1 1/4" BSP, Drain = 1/2" BSP, Gas = 3/4" BSP, Safety = 1"
BSP.

WATER FLOW RATES

Water flow rates are given for boiler flow and return temperature differences of 11°C. See section 3 for
further details of maximum/minimum flow rates and hydraulic resistances at alternative flow rates.

COLD FEED/OPEN VENT/SAFETY VALVE SIZES
Sizes indicated are minimum sizes for single boiler installations. See section 3 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 inclusive of the casing and controls.
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CONVERSION TABLE
IMPERIAL TO METRIC METRIC TO IMPERIAL
HEAT 1 Therm = 100,000 Btu/hr
1Btu/hr = 0.2931W 1 kW = 3412 Btu/hr
1 Btu = 1055J 1J = 0.0009478 Btu
1Btu/hr = 0.252 kcal/hr 1 kcallhr = 3.968 Btu/hr
FUEL CONSUMPTION 1dm® =1 LITRE 1,000 dm® = 1m®
11t = 28.317 dm® (litre)
1 Imp. Gall = 4.546 litre 1m? = 353147 ft°
1Imp. Gall = 1.2 U.S. Gallon 1 litre = 0.2199 Imp. Gallon
PRESSURE 1 PSI=2307 FT 1kPa=1000Pa 1 bar =1000 mbar = 100 kPa
1 Ib/in? = 6895 Pa 1 bar = 33.45 ftw.g.
1 Ib/in? = 68.95 mbar 1 kPa = 0.3345 ftw.g.
1inw.g = 249.1Pa 1 bar = 14.5 Ib/in?
1in.w.g. = 2.491 mbar 1 Pa = 0.3858 in.w.g.
1in.w.g = 254 mm.w.g. 1mmw.g. = 0.0394 in.w.g.
1mmw.g. = 9.8Pa
LENGTH 1m = 1000mm
1 inch = 25.4mm 1 mm = 0.03937in
11t = 0.3048 m 1m = 3.281 ft
1 yard = 09144 m im = 1.094 yard
1 mile = 1.609 km 1 km = 0.6214 mile
VOLUME
1t = 0.02832m’ 1m? = 35.3147 ft°
113 = 28.32litre 1 litre = 0.03531ft
AREA
1in? =  645.2 mm? 1 mm? = 0.00155 in?
1in? =  6.452 cm? 1 cm? = 0.155in?
1t = 929cm? 1m? = 1550 in?
1 ft2 = 0.0929 m? 1 m? = 10.76 ft
FLOW RATE 1 kg/sec = 1 lit/'sec @ |0°C reference temperature
1 gal/min = 0.07577 lit/sec 1 lit/sec = 13.2 gall/min
1ft/min = 0.4719 lit/sec 1 lit/sec = 2.119 ft¥/min
1f%min = 0.00047 m%sec 1m¥sec = 2119 f*/min
TEMPERATURE
°F to °C = ("X"F - 32) x 0.5556 °Cto°F = ("X"°Cx1.8)+32
TEMPERATURE DIFFERENCE 1°C = 1°K
"X"F x 0.5556 = °C "X"°Cx1.8 = °F
WEIGHT
11b = 0.4536 kg 1 kg = 2.2051Ib
1 cwt = 50.8kg 1 tonne = 0.9842 ton
1 ton = 1016 kg 1 tonne = 220461b
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GENERAL CP342:2 Centralised Hot Water Supply.

The GA range of boilers are of cast iron sectional
construction fitted with atmospheric gas burners with
thermo-electric (permanent) pilot controls on the ST
version and electronic ignition on the LE version (see
LE manual for further details).

The GA boiler is fitted with a flue gas overspill safety
device (see page 4.2).

Sections are joined together using steel taper nipples.

The boilers are supplied fully assembled and cased
ready for final connections.

INSTALLATION

The instaliation 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 5440: 1990 Parts 1 & 2 Installation of Flues &
Ventilation for Gas Appliances (1st, 2nd & 3rd Family
Gases)

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.

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

Gas Safety (Installation & Use) Regulations 1984.

IM/11 Flues for Commercial and Industrial Gas Fired
Boilers and Air Heaters.
Non-Domestic

IM/2  Purging Procedure for

Installations.

IM/5  Soundness Non-Domestic

Installations.

Testing for

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

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.

Minimum clearances are left hand side 100mm, right
hand side 250mm (access for water/gas connections),
rear 200mm (from flue outlet), top 600mm and front
600mm, see Fig.2.1.

Fig.2.1 - Clearances
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A level non-combustible floor capable of supporting the
weight of the boiler filled with water, see Table 1.2,
together with any additional weight bearing down on
the base from connections, etc, must be provided.
This will typically be a 50mm concrete plinth with an
area equal to that of the plan of the boiler.

The boiler has adjustable feet which can be used for
final levelling (see Fig.1.2 for feet details).

The boiler has an air cooled base and no special
insulation is required. When preparing a site,
reference should be made to Local Authorities and
Building Regulations 1992.
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ELECTRICAL SUPPLY LP.G.

A 230V, 50Hz, single phase supply is required fitted
with a fused isolator rated at 6.3A mounted adjacent to
the boiler. The boiler must be earthed and all on site
wiring must conform to IEE Regulations.

NOTE: The switch on the boiler does not replace the
need for the separate isolator.

Electrical Connections

Electrical connections should be made to terminal
block in the control panel, see page 4.1.

Pump Wiring

A pump overrun thermostat must be fitted, this is to
ensure that all residual heat in the boiler is utilised to
heat the building. It is also required to prevent
nuisance limit thermostat trips. See wiring diagram on
page 6.1.

If the current rating of the pump is greater than 3A an
electrical contactor should be used and the control coil
only connected to the common on the thermostat.

FUEL SUPPLY
NATURAL GAS

The GA boiler is supplied as standard for use with
natural gas (H-G20) at 20 mbar pressure.

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 are given in Section 1
and minimum and maximum inlet pressures are 17.5
mbar and 35 mbar respectively.

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. The gas booster should be electrically

" interlocked to the burner.

The GA boiler can be converted to LPG by using the
appropriate kit, see Section 4.

The supply into the building must be regulated to 35
mbar in accordance with the fuel suppliers
requirements.

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 burning 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 floor 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 Supply by Natural Ventilation

Ventilation by grilles communicating directly with the
outside air is required at both high and low levels. A
minimum free area of the grilles for a single boiler are
given in below. Where plant is likely to used at or near
maximum capacity during the summer months,
additional ventilation may be required to prevent
excess temperatures.

For boiler houses with multiple boiler installations the
minimum ventilation should be sized in accordance
with BS 6644 for total rated inputs 60 kW and above
and BS 5440 for total rated input below 60 kW as
follows.

Up To 60 kW Total Rated Input

Low Level (inlet) - 9 cm? per kW total rated input.
High Level (outlet) - 4.5 cm? per kW total rated input.
60 kW and Above Total Rated Input
- 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.

Low Level (inlet)
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Boiler GA 40 | GA50 | GA60 | GA 70 Contaminated Combustion Air

High Level cm? | 201 242 281 307 It is essential that fresh and uncontaminated air is

Low Level c¢m? 402 484 562 614 introduced to the boiler for combustion.

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 flooding.

Further guidance on ventilation for gas appliances
below 60 kW total rated input is provided by BS 5440:
Part 1: 1990. For gas appliances above 60 kw total
rated input guidance is provided in BS 6644: 1991.

Air Supply by Mechanical Ventilation

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

For multiple boiler installations the ventilation rate is
based on a 1.1 m%sec flow rate per 1000 kW total
rated input above 60 kW.

Boiler GA40 | GA50 | GAG0 | GA 70
Mechanical
Input m3/sec | 0.066 | 0.066 | 0.072 | 0.084

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.

Air contaminated with chlorine 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 isolate

the boiler from the area by situating it in a separate

area where fresh air can be introduced. Care shouid

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 terminak(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, 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.

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.

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.

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

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 down
draught may occur.

IMPORTANT: 90° square bends must not be used
on the flue system, 2 x 45° bends or easy sweep
pattern should be used. A minimum of 600mm
straight vertical flue should be taken off the boiler
, flue outlet prior to any fittings.

On multiple 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 1.D. 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 1-4 mm.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 firing. The Local Authority should be consuited
with regard to Clean Air Act approval.

FLUE SIZE CONSIDERATIONS

Nominal flue connection sizes are given in Table 1.2,
these sizes refer to the boiler flue connection socket.

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 Fi stem
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 socket given in Table 1.2.
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
GA has a typical nett flue gas temperature of 130°C.
Assuming an ambient temperature of 20°C, a typical
mean flue gas temperature for the GA boiler would be:-

130 + 20 - % = 141.5°C

NOTE: Nett 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 J
AP'353"H[t1+273 2 + 273

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

For a GA boiler AP is typically 0.35 mm per metre
stack height measured vertically from the flue
connection on the boiler to the chimney exit point.
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Flye System Losses For initial flue design a flue size equivalent to the total

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 3.2 (page
3.6) 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 total loss from the buoyancy
available will give the flue draught available at the
boiler flue outlet spigot. The flue system should be
sized so that the draught available is within the
operating range of the boiler as given on page 3.2.

Cold Start Consideyations

When the boiler starts up from cold no flue draught is
available and therefore the flue design should allow for
a continuous rise to the top of the stack to ensure that
adequate buoyancy is created as quickly as possible
after start up, to prevent spillage from the draught
diverter.

Horizontal flue runs only add to the flue resistance
without creating any buoyancy and must be avoided.
Sloping flue runs should not be less than 45" to the
horizontal. Flue resistance should be kept to a
minimum but flues should not be oversized as this may
lead to cold start spillage.

Where horizontal flue runs are unavoidable owing to
building constraints advice should be sought from a
flue specialist with a view to installing an induced
draught fan. Flue draught should be kept between 1
and 4 mm.w.g., draught conditions in excess of this
should be alleviated by the use of a draught stabiliser.

Common Flue Systems

Where muiltiple boilers are installed on a common flue
system then the flue system should 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).

free area of the boiler flue outlet should be used as a
minimum.

Mechanically Assisted Flue Systems

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.

{

EAN 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.

The fan dilution system should be designed to reduce
the CO, concentration of the vented combustion
products to 1% (volumetric) or less.

The discharge velocity from the fan dilution system
should be a minimum of 7.5 m/sec and should be at
least 2m above ground level for systems up to 1MW
input.

The outlet grille should diffuse the products of
combustion upwards and be located so that,
recirculation of combustion products is avoided, in
particular the positioning of fan dilution systems in
totally enclosed wells or courtyards should be avoided.
The inlet and outlet grilles must be located on the
same face of the building.

Fan dilution systems must be interlocked to prevent
operation of the boilers unless adequate air flow is
proved.

In accordance with BS 6644: 1991 the position of the
outlet grille should comply with the following:-

1. The outlet grille shall not be iess than 2 x ‘Um
from any fan assisted intake, where 'U' is the
uncorrected chimney height in metres, as defined
in the Clean Air Act and is calculated from:-

'U'=1.3Q% (where'Q is the heat input in MW) f\
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2. The outlet shall not be within 2 x 'U' of an

. buiding.
-

3. 'Fﬁ' fan- dilution system should be designed to
provide“a\ﬁygmdr'aught at each boiler of 1-2
mm.w.g. e

Typical duct sizes, fan volumes and vaiugg-. 'U' are
given in Table 3.1.

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 3.1 - Typical Duct Sizes & Fan Volumes

Size | *Flue Volume | Duct Size | Velocity | ** "U"
@ 1% CO, |(Diameter)
m3/sec mm m3/sec m
GA40 0.151 200 4.82 0.211
GA50 0.189 200 6.01 0.241
GA60 0.226 250 4.61 0.269
GAT70 0.265 250 54 0.295

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

** Uncorrected chimney height from "Clean Air Act"
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Table 3.2 - Flue Losses

Boiler 150 mm I.D. Flue Boiler 180 mm I.D. Flue © Jf”
Size |Flue Exit|45° Bend| Loss/m | Flue Size [Fiue Exit|45° Bend| Loss/m |Flug Gas|
Losses | Loss | Straight | Gas _ Losses | Loss Stra/%.;ﬁ Velocity
Flue | Velocity T " Flue m/sec
mm.w.g | mm.w.g | mm.w.g | m/sec MM.W.o-"‘mm.w.g | mmw.g
GA40 | 0.249 0.05 0.042 2.32 GAﬁ'(}’A°6135 0.027 0.02 1.71
1 5A50 | 0211 | 0.042 | 0029 | 2.13

Boiler 200 mm 1.D. Flue Boiler 250 mm I.D. Flue
Size |Flue Exit|45° Bend| Loss/m Flue Size |Flue Exit|45° Bend| Loss/m |Flue Gas
Losses | Loss | Straight| Gas Losses | Loss | Straight | Velocity
A Flue | Velocity Flue | m/sec
mm.w.g | FW.g | mm.w.g | m/sec mm.w.g | mm.w.g | mmw.g
GAS | 0122 | 002470016 | 1.§ GA70 | 0.099 | 002 | 001 1.47
| Ge60 | 0.178 | 0.036 | O. 025 (95 |

| GA70 | 0.244 0.049 | 0.028 2.29

EXAMPLE

A GA 60 boiler connected to a 200 mm diameter flue —| A
6m high, from the Tables above the flue loss is:- ZD?grrr?erert] T
Flue Exit Loss 0.178
45° Bend Loss x 2 + 0.072 t20X o4r?n ggnds
Straight Flue Loss + 0.132 6m
TOTALLOSS P, = (0.382mm sweep bend T.
The buoyancy available is 6 x 0.35 mm = 2.1 mm v
. GA 60 ST
Subtracting the loss from the buoyancy force;
9 yaney 60 KW
P2 = AP - P1
= 2.1-0.382

1.718 mm draught

Thus P2 is an acceptable draught (between 1 and 4
mm.w.g.)
NOTE: P2 1.718 mm draught

-1.718 pressure at boiler flue exit
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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 boiler 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 1.2,
aiternatively, flow rates through boilers can be
calculated from:-
FLOW (lit/sec) = kW (Boiler Qutput)

4.2 x Boiler Temperature Rise °C

The minimum design flow rate relates to a 20°C boiler
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 1.2, hydraulic resistance at alternative
flow rates can be calculated from:-

7.\ 2
Rz = R1 X (?1
2
where:- R, = Boiler Resistance at 11°C
. = 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 ftw.g.). Care is
needed in siting the pump relative to the cold feed and
open vent connections. (NOTE: The above are not
static pressures).

The boiler flow and return connection sizes are given
in Table 1.2.

It is recommended that the system is designed to give
a constant boiler flow rate. For further information 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 return 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 Publication 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.6.3, Section 6.

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

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

Strainers

Migrating sludge 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 andfor 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.
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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.

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 rating Temperatur

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. 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. It shall not be
smaller than as specified in Table 1.2 and shall be
connected to the boiler or boiler side of any valve on
the return pipe.

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 ocour.

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

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

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

Saturated Steam 1.43] 1.98] 2.7 |3.61|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.



POTTERTON COMMERCIAL PRODUCTS DIVISION
INSTALLATION, OPERATION & MAINTENANCE MANUAL

GA (ST Version)

Section 3
Page 3.9

For systems with a maximum operating temperatures
of up to 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. In this instance the cistem 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.

TABLE 3.4
Open Vent Pipe Sizes from BS 6644: 1991

Rated Output | Minimum Bore | Nominal Size
(DN')
kw mm mm
45- 60 25 25
61- 150 32 32
151 - 300 38 40
301 - 600 50 50

' Steel pipe sizes complying with medium or
heavy quality of BS 1387

For rated outputs above 600 kW the minimum
cross sectional area of the venting pipe A (in
mm?) shall be determined as:- 3.5 x QR where
QR is the rated output in kW

Multiple or modular boiler installations shall have an
open vent pipe or pipes of the size stated in Tabie 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 1.2 for individual boiler open vent sizes). The
open vent pipe shall rise continuously by the shortest
practical route to the venting point.

The open vent pipe shall discharge into the feed and
expansion cistern above the overflow level 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 nominal 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

For further details see BS 6644: 1991.

Boiler Safety Valves

Each boiler, whether in single or multiple installations,
shall be fitted with an individual safety valve complying
with BS 6759 Part 1.

In the case of modular boiler installations each bank of
boilers shall be provided with a common safety valve
sized in accordance Table 3.6 to suit the total rated
output of the boiler bank. Any boiler in a modular
installation that can be isolated from the water supply
shall be fitted with an individual safety valve.

The safety valve shall be sized to suit the total rated
output of the boiler and shall be located between the
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.
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TABLE 3.6 SEALED SYSTEMS
Safety Valve sizes to BS 6644 1991
General

(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:-

MAXIMUM VALVE = 0.1 + MAX BOILER DESIGN
SETTING (IN BAR) PRESSURE (IN BAR)

NB: 1 Bar = 33.5 ft head or 14.5 Ib/in?

On systems containing components with lower
maximum operating pressures than the boiler, the
rating of the safety valve should be reduced
accordingly or additional safety valves provided to
protect these items.

Spring loaded valves are recommended where the
static head exceeds 2.5 bar and/or where the boiler
may be affected by external vibrations.

The size of the connecting pipe from the safety valve
shall terminate in a visible position where discharge
will not result in hazard to the user or plant. The size
of the discharge pipe shall be not less than the
nominal size of the valve outlet.

For further guidance on safety valve sizes see BS
6644: 1991.

Potterton Commercial boilers are suitable for use on
sealed systems designed in accordance with BS 6644:
1991 and BS 6880 Part 2. In addition, reference
should be made to the Health & Safety Executive
guidance note PM5 "Automatically Controlled Steam &
Hot Water Boilers".

Expansion Vessels

The sealed system should incorporate an expansion
vessel complying with BS 4814 sized to accommodate
the volumetric hydraulic expansion of the heating
system between 0°C and the temperature setting of
the overheat thermostat without exceeding the
maximum design pressure of the boiler. The position
of the expansion vessel(s) should be such that the
manufacturers maximum operating temperature is not
exceeded and the provision of an anti gravity tank may
be required for systems operating above 100°C. In
addition, the position of the expansion vessel(s) should
prevent inadvertant isolation of the boiler system from
the expansion vessel, where isolating devices, ie,
valves, etc, are incorporated between the boiler(s) and
the expansion vessel these should be capable of being
locked in the open position during normal operation.
See BS 6880 Part 2 for further details.

System Filling & Water Make-Up

The sealed system should incorporate suitable means
for initial filling, ie. pressure boost pump, which shall
comply with the local water authority bye laws and the
cold feed supply to the system should incorporate a
non-retum valve and an isolating valve with the
capability of being locked in the open position during
normal operation. An automatic air vent should be
provided between the isolating valve and the
non-return valve and provision should be made within
the sealed system to allow automatic replacement of
water lost from the system. This may include a
pressure boost pump and associated controls or an
independent primary feed cistern. However, it is
recommended that a suitable device such as a water
meter is installed to detect unregulated raw water
make-up. See BS 6644: 1991 for further details on
provision for filling and make-up on sealed systems.
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Maximum Operating Temperature

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

The boiler overheat thermostat should provide a safety
margin of at least 6°C below the absolute saturated
steam pressure.

Minimum Operating Pressure

The minimum operating pressure (not static) or cold fill
pressure should be sufficient to maintain a positive
pressure within the heating system to prevent boiling
as detailed above. Care should be taken in positioning
of the circulating pump(s) relative to the expansion
vessel (zero or null point) particularly on systems
where a high hydraulic resistance is present to ensure
that operation of the pump does not cause a reduction
in operating pressure at any point in the system below
the minimum operating pressure.

A low water pressure cut off device shall be
incorporated to prevent operation of the boiler plant on
low water pressure. The pressure cut off device
should be set at a pressure to prevent boiling in any
part of the heating system while operating at the
design working temperature.

Consideration should be given to the positioning of
safety valves, low level cut off devices and automatic
air vents relative to the minimum operating pressure to
ensure that the influence of pump operation does not
cause or prevent operation of these devices.

Maximum Operating Pr re

The boiler plant should be prevented from operating
when the system pressure rises to within 0.35 bar of
the safety valve setting.

Safety Valves

The safety valve on a sealed system should be sized
in accordance with the following equation.

A= R
2.5 x Kdr

where R =  Boiler output in KW
Kdr = the derated coefficient of discharge
available from the safety valve
manufacturer.
A = flow areain mm

NOISE LEVEL

GA atmospheric boilers are regarded as being
commercially quiet, ie. < NR60, under typical operating
conditions. Caution should be exercised in siting the
boiler in kitchen or living areas.
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nnecting the G I A low water pressure switch should be provided on the

Gas connection is made by means of the threaded
3/4" male union located on the rear right hand side of
the boiler. A union and isolating valve should be fitted
close to the boiler to allow disconnection of the boiler
controls for maintenance and repair.

The gas supply should be made through a suitable
meter and the Local Gas Undertaking should be
consulted to determine the suitability of the meter and
gas supply to meet existing and additional demands
for gas.

The installation should be made in accordance with the
requirements of the Gas Safety (Installation & Use)
regulations and all other Regulations and Codes of
Practice given on page 2.1.

In particular a manual valve for isolation of the boiler
house shall be fitted in an accessible position and
readily identifiable.

The gas supply should be supported adequately.

For large single and muiltiple boiler installations
consideration should be given to the installation of
additional gas meters to assist in the monitoring of
boiler performance.

Attention is drawn fo the need for adequately sized
pipework according to the maximum gas demand for
multiple boiler installations and each boiler shall be
provided with an isolating valve so that it is possible to
isolate the boiler from a common gas supply for
maintenance purposes.

Boosters will not be necessary if a minimum inlet
pressure of 7 in.w.g. (17.5 mbar) can be provided at
the inlet to each gas train and maintained during full
load conditions. If a booster is required the Local Gas
Undertaking must be consulted and the booster shall
be fitted with a low pressure cut off switch upstream of
the booster in the event of reduced pressure and to
prevent automatic restart on pressure restoration. The
cut off pressure shall be decided by the Local Gas
Undertaking.

nnecting the Water m

The flow and return connections should be made to
the appropriate connections.

The water system should be in accordance with the
notes given on page 3.7.

flow side of the installation.

Connecting the Electrical Supply

The electrical supply shouid be 230V 1Ph 50Hz. A
6.3A fuse and a suitable two pole isolator having a
contact separation of at least 3mm in all poles has to
be provided by the installer for isolation of the boiler.

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

The supply should be made to the left or right hand
side of the boiler control panel by flexible conduit
brought from the rear of the boiler.

The live, neutral and earth connections should be
made to the control panel terminal block. The length
of the conductors between the cord anchorage and the
terminals must be such that the current carrying
conductors become taut before the earth conductor if
the cable or cord slips out of the cord anchorage. The
wiring diagram is included in this manual on page 6.1
and also on the front inner panel of the boiler.

For multiple boiler installations each boiler shall have
an isolator and fuse as detailed above to protect the
boiler and allow for maintenance.

Boiler Controls

The operation of the boiler is under the control of it's
own multi-functional control valve, boiler thermostat
and high limit thermostat.

In addition, the boiler should be controlled by a time
switch, frost thermostat, pump overrun facility and, for
multiple boiler installations, a boiler sequence
controller. The boiler can be controlled by removing
links D-G and E-M and providing volt free contacts
across these terminals to switch the boiler.

Connecting the Fiue System

The flue system should be made in accordance with
the notes given on page 3.2. The flue pipe should be
supported so that no weight is transferred to the boiler
draught diverter. Facilities for disconnecting the flue
system from the boiler should be provided.

Fl fety Device

The GA boiler is supplied with a flue gas overspill
safety device consisting of an automatic reset
thermostat located in the draught diverter which cuts
the burner in the event of the flue failing to operate .
correctly.
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For installation of the flue gas safety device refer to
the installation instructions provided.

INSTALLATION OF OPTIONAL CONTROLS

The optional control devices are supplied ready
mounted on a printed circuit board for installation in the
boiler control panel.. The installation procedure is as

follows (see Fig.4.1 and 4.2).

1. Insert a coin into the catch on the connection
cover to open and remove it.

LA T Section 4
INSTALLATIOSN  OPERATION & MAINTENANCE MANUAL Page 4.2
GA (ST «ersnon)
¥ ﬂ qis does happen the temperature_of the burnt gas 2. Undo the two connecting screws and remove
/Mll trip the thermostat and will sv itch off the burner for the control panel being careful not to damage
/ a period of up to 10 minutes. .zor the wires.
.
The device is designed to operate under pre-defined 3. Remove the regulator cover panel.
conditions and undgr no circumstances should it be
. 4, unpack the five self tapping screws and

unscrew and remove the five spacers from the
printed circuit board.

5. Attach the printed circuit board by using the
five self tapping screws and position and
secure the regulator.

6. Remove the end of connector A and connect
to the printed circuit.

7. Connect cable C.

8. For installation and electrical connection of the

regulator refer to the instructions packed with
it.

Fig.4.1 - Removal of Cover Panels

Extension Piece

Catch =

Connection Cover

@@u

4 Box

Fixing Screws/g

Reguiator Cover Panel

Cut Out for
Regulator Cable

/
Connector A
Fig.4.2 - Connections Regulator
g @Y Connector A
Printed Circuit = Connector C
.’

Fixing Screw
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CHANGING TO ANOTHER GAS

THIS PROCEDURE MUST BE CARRIED OUT BY A
CORGI REGISTERED ENGINEER.

1. Check that the gas cock upstream of the boiler
is closed (valve not supplied by Potterton) and
that the boiler is switched off.

2. Open the front door panel to access the
burner.

3. Change the burner to the desired gas type by
performing the operations indicated in the
following table.

EQUIPPED FOR USE
WITH

LP.G.

Natural Gas

TOBE
CHANGED
TO

Key to Operations

A - Change Burner Injectors

B - Change Pilot Burner Injector
Cc - Change Regulator

D - Set Regulator

E

- Set Low Gas Pressure Switch
The following conversion kits are available:-

a) Natural gas conversion kit
b) L.P.G. conversion kit

Installation of Injectors

1. Unscrew the burner injectors (12mm spanner)
and replace with those corresponding to the
gas type to be used (see Table 1.2 for type)
without forgetting to replace the seals.

¢

Installation of Pilot Injector TR
' . \“"V\ “";\

1. On the pilot lo...*n the union retention nut and
free the pilot sup. - bipe.

2. Remove the pilot injector and replace with the

type corresponding to the {ype of gas. to be

used (see Table 1.2 for type).

3. Replace the pilot supply pipe and tighten the
union retention nut.

Pilot injector

Cone Union

Thermocouple %

Pilot Supply Pipe

Cone Union
Retention Nut
Ignition

Injector Seal

Burner
Injector

Injector Support

Gas Supply Pipe

Fig.4.3 - Burner Injector Replacement

Fig.4.4 - Pilot Burner Injector Replacement

With regard to the regulator refer to the instruction
sheet supplied with the regulator.

CHECK FOR GAS SOUNDNESS OF ALL GAS
JOINTS  AFTER  CARRYING out ANY
CONVERSION WORK.
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BOILER MAINTENANCE To clean the boiler it will be necessary to remove the

It is essential for efficient and trouble free operation
that the boiler plant is regularly maintained. This must
be carried out by qualified and experienced engineers
and in the case of gas fired appliances attention is
drawn to the mandatory requirement of CORGI
(Confederation of Registered Gas Installers)
. registration of personnel undertaking work on these
“spgliances. This facility is available from Potterton
%mial Division, details are available from
regiona, offices Iistep on the back page back of this
manual. \ N -
\\ \

Boilers should bé seivitad and re-commissioned as a
minimum on an annual basis but frequency may
depend on usage and application of the boiler.

It is strongly advised that a maintenance contract be
entered into with Potterton Commercial Division to
ensure that the boiler/burner unit is correctly and
properly maintained.

WARNING Isolate the electrical and fuel supplies
before attempting any maintenance work.

Foliowing completion of maintenance on the boiler the
boiler should be re-commissioned as detailed on page
5.2 of this section.

BOILER CLEANING

At every service visit the boiler should be cleaned as
detailed below and the soundness of the gas control
assembly must be checked. The boiler should be fully
recommissioned as described on page 5.2 with
attention also paid to:-

1. The effectiveness of natural and mechanical
ventilation and in particular the safe operation
of an air flow switch on a mechanical
ventilation system.

2. That the chimney system is sound and
adequately evacuating the products of
combustion and that there is no spillage of flue
products.

3. That the burner gas pressure is correct and
that the boiler is still on rate.

4, That the low pressure switch on the boiler, if
fitted, is operating correctly.

5. That the water flow switch, if fitted, is
operating correctly.

boiler flue hood cover and burner assembly as detailed
below.

1. Turn off gas supply to boiler.

2. Open the small front door and locate the
locking clip for the main door. Turn the locking
clip one quarter turn using a suitable tool to
release it.

3. Pull the main door forward to release from the
clips and remove.

4. Disconnect wiring plug to gas valve.

5. Disconnect wires from high limit device.

6. Disconnect wire to ignition electrode.

7. Disconnect the gas valve from the supply (top

flange) - 4 x M6 screws.

8. Release the 4 x M8 screws securing the
burner assembly. DO NOT ALLOW BURNER
TO DROP. Remove burner (keeping it
horizontal) by pulling the assembly towards
you.

9. Remove the boiler top panel (2 x M6 screws at
rear and clips at front), see Fig.5.1.

Top Casing Panel Flue Hood

Insulation

Locking Screw
Fiue Hood

Fig.5.1 - Removal of Boiler Top Panel

10. Undo the clips on the boiler insulation and
carefully expose the top flue hood cover plate.
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1. Undo the 4 x M6 screws securing the cover Following completion of cleaning check for soundness

plate and remove this and the plate located
underneath. See Fig.5.1.

12. Remove the two vent grilles from the boiler
base.

13. With the flue brush provided clean the
flueways by brushing diagonally through the
fluways from both top and bottom of the cast
iron heat exchanger. See Fig.5.2.

Cleaning Brush
\
Flue Hood
.

Base Vent
Grilles

Fig.5.2 - Flueway Cleaning

14. Following completion remove all debris from

‘the bottom of the boiler and air ducts ensuring
that the air ducts and front and rear grilles are

clean.
15. Clean the bottom vent grilles and replace.
16. The burner bars should be cleaned using a

soft brush and vacuum cleaner.

17. Following completion check the integrity of
gaskets, insulation and the condition of the
burner bars and pilot assembly. Replace as
necessary prior to re-assembly.

18. Re-assembly is the reverse of the above
procedure.

of all gaskets and test for gas soundness, as detailed
under Commissioning.

All gas joints should be checked for gas soundness.
COMMISSIONING

IMPORTANT: The boiler must be commissiored
following completion of installation.  Operationgf
an uncommissioned appliance may cause inj
personnel and damage to the boiler/burner
could invalidate the manufacturers warrafities.
e
Commissioning should only "-be-"‘carried out by
personnel approved and competent to do so. This
facility is available from Potterton Commercial Service
Offices at the addresses as listed on the back page of
this manual.

Before commencing to commission ensure that any
cling film is removed from the casing panels and then
check the following.

1. Electrical supply is switched off. All electrical
connections are sound and correctly made.

2. Electrical system and the boiler are correctly
earthed.

3. Gas supply is tested for soundness and purged of
air.

4. Appliance gas cocks are all turned off.
5. Gas supply is turned on at the meter.
6. Boiler and system are filled with water.
7. Flow and return valves are open.

8. Any external controls and the on/off switch are in
the "ON" position.

9. The circulating pumps are operational. Check
that the pump is scheduled to run and not on
pump overrun if the boiler has previously been
fired.

10. Check that the high limit thermostat is not in the
tripped position position by pressing the green
button on the stat located on the boiler front panel
under the main control panel. See Fig.5.3.

11. The boiler is suitable for your gas supply, ie.

natural gas or LPG. This will be clearly shownon -~

“the boiler data plate.
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Pilot Indicator Light

High Limit Thermostat
Re-Set Button

Fig.5.3 - High Limit Re-Set Button

12. Ventilation is adequate and, in the case of
mechanical ventilation systems, operation of the
boiler is inhibited unless the ventilation fan is
proved.

13. On mechanically assisted flue systems the
operation of the boiler plant should be inhibited
unless the mechanical flue system is operational
and flow proved.

14. The safety valve should be checked to ensure
that it is of the correct size and pressure. See
Section 3 for further details.

15. The cold feed and open vent sizes should be
checked. See Section 3 for further details.

Following completion of the above checks the burner
should be commissioned. Typical combustion figures
are detailed below. The combustion figures, etc.
should be completed on the commissioning form
provided at the back of this manual and returned to
Potterton Commercial at the address on the back

page.

Commissioning figures should be taken at a boiler flow
temperature of 80°C. The combustion measurements
should be taken in the secondary flue at a minimum of
600mm above the draught diverter.

GAS

CO, - 4-5%

CO - 0- 50 ppm
Flue Gas Temp - 110 - 160°C

IMPORTANT: The boiler/burner units are supplied
in accordance with Potterton Commercial Quality
Assurance plan registered to meet the requirements
of BS 5750 Part 2. A condition of the supply of the
appliance for compliance with this Quality
Assurance plan is the return of the appliance
commissioning report.

Following/during commissioning of the burner unit the
following additional checks should be carried out.

1. Operation of the control, high/low and high limit
thermostats should be checked for . correct
operation.

2. The flue draught available at the appliance flue
outlet should be checked under all operating
conditions (hot and cold) and should be within the
boiler operating parameters, see Table 1.2.

3. The fuel supply to the appliance shouild be
isolated and the burner operated to ensure safety
shut down and lockout of the burner on flame
failure.

4.  Shut down of the boiler plant by external controls
does not cause a hazardous condition and pump
overrun is provided to remove residual heat from
the boiler.

5. Following commissioning the boiler overheat and
control thermostats should be set to the required
operating setting. See Section 3 for maximum
operating temperature

6. Following completion of commissioning the
soundness of all automatic fuel valves should be
checked for leakage.

Additional Checks

Where possible the system should be checked to
ensure that following purging of air there is no raw
water make-up. In particular, when the system is
operated in the hot condition, there should be no
discharge of water from the safety valve, open vent or
cold feed tank overflow that would otherwise lead to
unregulated raw water make-up when the system
cools down.

INITIAL LIGHTING

1.  Open the door and check that the boiler is
equipped to operate on the gas supply available.
If not see Changing to Another Gas in section 4.
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2. The GA boiler is equipped with a flue draught If difficulty arises in establishing the pilot check that the

safety switch designed to switch off the boiler if a
downdraught in the flue is detected.

3. Switch on the electrical supply to the boiler and
the orange boiler mains light will illuminate.
4.  Switch the boiler and pump switches to " O "
(off).
Boiler switch (5) at" | " &(— = Boiler ON
Boiler switch (5) at " O " [&_ = Boiler OFF
Central Heating : . .
Pump Switch Mains Indicator Light
Thermometer
Pilot Flame

Indicator Light

Heating Switch

Control Thermostat

Fig.5.4 - Boiler Indicator Panel

5.

6.

Turn on gas supply.
Press the button on the gas control valve and
turn anti-clockwise to the position, this

will release the gas to the pilot burner and start
the ignition circuit. Once the pilot flame is
established hold the button down for a further
10-15 seconds until the pilot flame indicator light
on the indicator panel is steady. Release the
button and the pilot should remain established.

If the pilot extinguishes wait for 3 minutes and try
again.

high limit thermostat has not tripped and that the wiring
connectors are secure.

Switch the pump to " | " (on) and ensure that water is
circulating through the boiler. Set the control
thermostat to 80°C and ensure that all external contro
interlocks are made.

8. Once pilot is established press down the control
knob and turn fully anti-clockwise. Turn the
heating switch to " | " (on) and the main burner
will light.

Press knob and turn full clockwise to the
position and the pilot and main burners will
extinguish.

9. Wait at least 30 seconds then re-light pilot and
main burners.

Check for spillage from the draught diverter (there is a
heat detector in the base of the diverter which will shut
the boiler down in the event of spillage. It is essential
therefore to ensure that the flue system is capable of
evacuating the products of combustion under all
conditions otherwise frequent nuisance shut downs
and a potentially dangerous situation can occur.

GAS VALVES

- Thermocouple Connection

- Pilot Adjuster

Pilot Connection

Function Control Knob

Gas Pressure Regulator (Preset)

DT WLWN =
1

Fig.5.5 - Valve Type 1A - Honeywell Thermo-Electric
Valve N
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Thermocouple Connection

Pilot Adjuster

Pilot Connection

Function Control Knob

Gas Pressure Regulator (Preset)

DO WN -
1

Fig.5.6 - Valve Type 2A - SIT Thermo-Electric Valve

The gas pressure regulator is pre-set to the correct
pressure with the specified inlet pressure however, the
burner manifold pressure and inlet pressure should be
checked as part of the commissioning against the
values given in Table 1.2.

Under normal circumstances the regulator should not
need to be re-adjusted however, if there has been a
change to another gas or the valve has been changed
during service the mainfold pressure has to be set.

1.  Remove screw cover (breaking paint seal) and
retain.

2.  With a small screwdriver screw the adjuster
anti-clockwise to decrease pressure and
clockwise 1o increase pressure.

3.  Following final adjustment replace screw cover.

FINAL CHECKS

With the boiler hot and cold check for spillage of
combustion products with a smoke bomb or smoke
wand. Check that air is moving onto the front of the
boiler and that combustion products are not spilling out
of the draught diverter at the back. The flue draught
should be checked with a draught gauge and a
draught of 1 mm.w.g. (0.04 in.w.g.) is required and
should be measured at a suitable test point in the flue
- above the flue adaptor socket.

For boiler houses with natural ventilation, the area of
the grilles should be checked against the notes given
on Ventilation in Section 3.

For boiler houses with mechanical ventilation, the
suitability of the ventilation and extract system should
be checked against the notes given on Mechanical
Ventilation in Section 3.

In addition, the installer must check that it is not
possible for the boiler to operate if either the ventilation
or extract fans are not running.

OPERATION OF ANCILLARY CONTROLS

After lighting the boiler the operaton of the above
mentioned controls, eg. clock and thermostats, should
be checked.

TO LIGHT BOILER - NORMAL OPERATION

1. Turn on/off switch to OFF.

2. Check that both gas cocks on the gas train on
the side of the boiler are on and the service
gas cock at the meter.

3. Check pilot is alight.

4. Check that all anciliary controls, eg.time
clocks, are turned on.

5. Check that the electricity supply is turned on
and the mains indicator lamp is lit.

6. Switch on the on/off switch.

7. Check that the control box lockout lamp is not

lit and. if so, reset by pressing it.

9. Turn the boiler thermostat to the required
setting.

10. The boiler will now light.
1. Replace the front casing panel.

WARNING: If the pilot burner fails to establish or
the boiler closed down after it has established, or, if
the boiler closes down after the main flame has
been established, no attempt should be made to
relight the boiler for a period of one minute.
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TO SHUT DOWN BOILER
1. Temporarily - Switch the on/off switch to

"OFF". Switch off the electrical supply so that

the mains indicator lamp is not lit.
2. Long Periods - As above but in addition turn

off both gas cocks on the gas train at the side

of the boiler.

Stop Screw

SETTING THE FLOW TEMPERATURE

Factory Adjustment of Control Thermostat

The temperature range is set in the factory at 35 -
85°C.

In order to adjust the temperature range proceed as
follows (see also Fig.5.7):-

1. Remove the control knob.
2. Undo the collar (item 3) and the two stop disks
(items 1 and 2) located inside the knob.

Adiustment of Minimum Temperature (Disk 1

3. Place disk item 1 in such as way so that the
slot in the tab aligns with the rib number inside
the knob (item 4) corresponding to the
minimum temperature value as shown in Table
5.1.

Adjustment of MaximumTemperature (Disk 2)

4, Place disk item 2 in such as way so that the
slot in the tab aligns with the rib number inside
the knob (item 4) corresponding to the
maximum femperature value as shown in

Table 5.1.
5. Replace the collar.
6. Replace the knob on the shaft in a position

where the stop screw found on the boiler is
situated between the two tabs.

CHECKING OF HIGH LIMIT THERMOSTAT

The test switch (see Fig.5.8) allows the control
thermostat to be short circuited to allow checking of
the high limit thermostat operation. THIS TEST MUST
BE CARRIED OUT BY A QUALIFIED ENGINEER.
The high limit thermostat is set at 110°C, It is likely
therefore that on open vented systems considerable
quantities of steam may be produced whilst carrying
out this test.

Fig.5.7 - Control Thermostat Temperature Adjustment

Table 5.1 - Minimum & Maximum Disk Settings

Minimum Temperature Maximum Temperature
Temp °C | Disk No. 1 Temp "C | Disk No. 2
30 1 - 1
35 2 30 2
40 3 35 3
45 4 40 4
50 5 45 5
55 6 50 6
60 7 55 7
65 8 60 8
70 9 65 9
75 10 70 10
80 11 75 11
85 12 80 12
90 13 85 13
- 14 90 14
Test Switch
Control Thermostat

Fig.5.8 - Test Switch Position
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Operation of the boiler overheat thermostat is
associated with a reduction in boiler water flow.
Where overheat operation is reported the following
should be checked.

a) The boiler/system pump has not tripped.

b) Pump overrun is operational to dissipate residual
heat from the boiler on system shut down.

c) System valves are open.

d) The boiler is operating at the correct rate and is
not overfired.

To reset the overheat thermostat allow the boiler to
cool down, remove the overheat thermostat knob and
press the reset button.

The use of a primary loop system is highly
recommended to provide a constant boiler flow rate
under all operating conditions. For further information
refer to Potterton Publication Technical Builetin No.1
Issue 2.

Fig.5.9 - Pilot Indicator Light & High Limit Re-Set
Button '

Pilot indicator Light

High Limit Thermostat Re-Set Button
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FAULT FINDING - ST Version (See Fig.5.9)

Fault Possible Cause

a) Airin gas line - ensure that the gas pipe has

1 Difficulty lighting the pilot and main burner. been properly purged and contains no residual
air.

b) Check that the pilot flame is heating the
thermocouple.

c) Check that the electrical connections on the
high limit thermostat and thermocouple are
correct.

a) Check that the valve is properly switched on.

2 Pilot is lit but the main burner will not light. |b) Check that the control thermostat is set to a
heating position.

¢) Check that the gas valve control knob is set to
ignition.

a) Ensure that the control thermostat is operating

3 The boiler cuts off and needs to be correctly.

completely re-ignited after cooling down. b) Check the water level in the boiler.

c) Check that the central heating pump is
working.

a) The high limit thermostat will trip and cut the

4 High limit thermostat tripped. burner in the event of an abnormal rise in boiler
water temperature. Before re-setting the
thermostat the cause of the temperature rise
should be investigated.

Re-set thermostat as follows:-
- open front door.
- re-set thermostat by pressing green button.

a) When OFF the pilot indicator light signals that
5 The pilot indicator light will not light or is the pilot has gone off due to:-
OFF.

i) The gas supply having been cut off at the
gas valve control knob.

i) An abnormal pressure drop in the gas
pressure.

iii) Blockage of the gas supply.

iv) A worn thermocouple.

v) Power failure (it automatically comes back
on when power is re-established).

a) Check operation and position of control

6 Reduced heating or domestic hot water thermostat.
service b) Ensure that the high limit thermostat has not
tripped.

If the fault persists check the following:-

iy  Whether or not there has been flue gas
overspill around the draught limiter (use a
small mirror to check for traces of
condensation).

i) If necessary, condition of flue.
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COMPONENT REPLACEMENT Thermometer:-

Before commencing any component replacement,
isolate the electrical and gas supplies to the boiler.
After every service visit the soundness of the gas
control assembly must be checked.

Main Burner Bgr

1. Remove the main burner assembly as described
under "Cleaning the Boiler" on page 5.1.

2. Release the three self tapping screws securing
the burner bar to the burner manifold and remove
burner.

3. Fitting new burners is the reverse of the above
procedure.

Control Thermostat & Thermometer Replacement

1.  Remove the boiler top casing panel.

2. Release the electrical connections cover locking
device by turning 1/4 turn using a suitable tool.

3. Undo the screw clamp holding the front of the
cover and remove the cover.

4. Undo the three fixing screws as indicated then
hinge the whole control panel backwards to
expose the underside of the controls.

Thermostat:-

5. Remove the thermostat phial from the pocket and
thread this through the aperture into the control
panel base.

6. Remove the electrical connections (push on
connectors) noting  their positions  for
re-connection.

7. Pull off the control knob.

8. Remove the two screws securing the thermostat
to the housing (NOTE THAT ONE OF THESE
SCREWS HAS A PIP - THIS IS THE CONTROL
KNOB STOP AND MUST BE RE-FITTED IN
THE SAME POSITION).

9. Fitting the new thermostat is the reversal of the
above procedure.

10. Remove the thermometer phial as in step 5
above.

11. The body of the thermometer is held in position
with in-built plastic clips. Press these inwards
whilst pushing the body through the control panel.

12. Fitting of the new thermometer is the reversal of
the above procedure.

Switches

1. Undo the controt panel as above.

2. Disconnect the electrical push on connectors
noting their positions.

3. Both switches are held in position with in-built
plastic clips. Press these inwards whilst pushing
the switch through the control pane!.

4. Fitting of the new switch(es) is the reversal of the

above procedure. Ensure that the switches are
fitted in the correct orientation.

Gas Valve Replacement (ST Model)

1.

2.

Disconnect electrical connections.

Disconnect spark generator connections.
Disconnect thermocouple.

Disconnect pilot tube.

The gas valve is mounted in the pipework between
two flanges. Undo the four screws in each flange
and remove valve.

Recover the sealing rings.

Replacement is a reversal of the above procedure.
Ensure that the restrictor is refitted and the joint

ring upstream of the valve.

Check for gas soundness and leaks using a weak
soap solution.
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THERMO-ELECTRIC PILOT OUT KIT

Where remote indication of boiler failure is required,
eg. BEMS systems, it is possibie to fit a pilot out kit to
give volt free contacts.

The GA ST boiler is fitted with a thermocoupie
interrupter which switches off the thermocouple current
in the event of the boiler tripping at high temperature.
This will extinguish the pilot and therefore if the
pressure in the pilot line is detected this will give an
indication of whether the boiler is available to run.

The pilot out kit contains a pressure switch with
changeover contacts which can be fed from the BEMS
system to give a signal in the event of pilot failure.

The kit is supplied loose for fitting on site by a
competent CORGI registered gas engineer.

The kit consists of the following components:-

Item Part No.
1 x Air Pressure Switch (Dungs GW10) 907901

1 x Pressure Switch Bracket 907909
2 x M5 Nuts 635404
2 x Screw - No.8 x 16mm self tapping 612831

1 x Locknut - HOBBS 907903
1 x Elbow - 1/4" BSP to 6mm HOBBS 907904
1 x Sealing Washer - HOBBS 907905
1 x Tee - 6mm Compression 907906
4 x Olive - 6mm 907907
4 x Tube Nut - 6mm (male) 907908
1 x Bundy - 6mm aluminium 700705
1 x Tee - 1/4" O/D compression 907910 *
2 x Tube Nuts - 1/4" O/D 907911 *
2 x Tube Sleeve - 1/4" O/D 907912~
1 x Adaptor - 6mm to 1/4" O/D 907913 *
2 x Set Screws - M5 x 25mm 633937

* Although included in the kit these items are not
required for the GA boiler.

Installation

The installation of this kit should comply with relevant
British Standard specifications, Codes of Practice and
current Building Regulations together with any special
regional requirements of the local authority, gas region
and insurance company. All electrical wiring must
comply with IEE Regulations for the Electrical
Equipment in Buildings. The installation should only
be undertaken by an approved and competent gas
engineer.

Fit the 1/4" BSP to 6mm O/D elbow to the rear
connection on the air pressure switch using the
HOBBS locknut and sealing washer as shown in
Fig.5.10. The elbow should be positioned in such
a manner to keep the gas pipe connection to a
minimum and the connection sealed using the
lock nut and sealing washer. The locknut should
be tightened adequately to compress the plastic
sealing washer to form a gas seal. It is important
that the locknut is fitted with the chamfer on it's
sealing face, the sealing washer should fit in the
chamfered edge, (see Fig.5.10).

HOBBS
SEALING HOBBS
WASHER ELBOW

H\C

GW10 AIR HOBBS LOCKNUT
PRESSURE (CHAMFER TOWARDS
SWITCH WASHER)

Fig.5.10 - Locknut Sealing

2.

Fit the two pressure switch brackets the the air
pressure switch with the fixing screws provided
(see Fig.5.11).

E ?ounting Bracket
HOBBS .
Locknut & Sygggugr
Sealin -
6mm O/D ; Pressure Test
Bundy —>» Point

Fig.5.11 - Mounting Bracket

3.

Mount the air pressure switch on the appliance
using the four No.8 x 16mm self tapping screws.
The air pressure switch should be mounted close
to the pilot line to keep the gas pipe length to a
minimum. Care should be taken on the location
of this pressure switch to ensure it is not placed in
a position where it is likely to be damaged either
mechanically or thermally.
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4. Fit the 6mm compression tee into the pilot line
between the thermo-electric valve and the pilot
burner. This will require a 10mm piece of pipe to
be removed from the pilot line and the
compression tee will fit directly without alternation
to the pipework (see Fig.5.12).

IMPORTANT: The pilot pipe should be removed
before any cutting takes place and thoroughly cleaned
internally before replacing to ensure ingress of swarf
and debris is avoided.

6mm O/D Bundy

6mm O/D Bundy 6mm O/D Bundy

1 s

6mm Compression T’

Fig.5.12 - 6émm Compression 'T' Fitting

5. Using the aluminium bundy provided connect
between the compression elbow and the air
pressure switch ensuring that the gas pipe run is
kept to a minimum.

6. Test the installation for gas leaks using an
approved method.

Electrical Connection

Connect the air pressure switch using terminals 'P'
(common) and '1' (NC). When the gas pressure falls
in the pilot line below the pre-set level (which should
be set at 2 bar) continuity will be made between
terminals 'P' and '1' and a suitable relay or indicator
can be powered through these terminals (see
Fig.5.13).

O 1 (NO)

—PO\
| 2 (NC)
——i |

Fig.5.13 - Switch Contacts

The air pressure switch is rated at 5A (3A inductive) at
240V.
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Fig.6.1 - Wiring Diagram - ST ThermoElectric Version

1 240V 1Ph Switched Fused Supply 11- {gnition Switch
2 Room Thermostat 12 Ignition Transformer
3 Heating Pump (3A maximum) 13 ignition Electrode
4 Central Heating Switch 14 Pilot
5 Mains Indicator Light 15 Flame Control
6 Boiler Control Thermostat 16 Optional Safety System
7 High Limit Thermostat 17 Test Button
8 Gas Valve 19 Flue Gas Overspill Safety Thermostat
9 Thermocouple 24 Central Heating Pump Switch
10 Low Gas Pressure Switch (except 40 kw) 25 Pipe Thermostat set at <55°C (supplied by others)
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1 240V 1Ph Switched Fused Supply 1" Ignition Switch

2 Room Thermostat 12 Ignition Transformer

3 Heating Pump (3A maximum) 13 Ignition Electrode

4 Central Heating Switch 14 Pilot

5 Mains Indicator Light 15 Flame Control

6 Boiler Control Thermostat 16 Optional Safety System

7 High Limit Thermostat 17 Test Button

8 Gas Valve 19 Flue Gas Overspill Safety Thermostat
9 Thermocouple 24 Central Heating Pump Switch

10 Low Gas Pressure Switch (except 40 kw)

1A - 12-way Connector
2A - 6-way Connector
3A - 12-way Connector
4A - 9-way Connector
5A - 3-way Connector

[12_] *- 'S P—

]
|
10 |
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Fig.6.3 - Pump Overrun Using Timer Relay as Alternative to Pipe Thermostat

»

Delay Off Timer
E o T Relay set to 3 minutes
Minimum Delay
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GA 40. 50. 60. 70

ltem Description Reference No Potterton Part No

BOILER BODY (See Fig.7.1

1 Assembled Waterway - GA40 ' -
Assembled Waterway - GA50 -
Assembled Waterway - GA60 -
Assembled Waterway - GA70 -

CoOoN~NOOA,WN

Thermostat Pocket -

Drain Cock -

Blanking Plug -

Capillary Retaining Clip -

Bulb Spring -

Base -

A Secondary Air Distribution PLate -
Waterway Fixing Studs -

Waterway Insulation -

10 Flue Hood -
11 Overspill Safety Thermostat -
12 Fiue Hood Insulation -
13 Control Panel Fixing Plate -
14 Flue Hood Gasket -
15 Seal for Blanking Plug -
16 Burner Gasket -
17 Cleaning Brush (Not lllustrated) -
18 Set of Fixings (Not lllustrated) -

BURNER (See Fig.7.2

OCONONPHWN-=

Gas Supply Pipe -
Gas Pipe Coupling -
Set of Gas Burner Seals -
3/4" Flat Jointed Unoin Bend -
Pressure Test Point -
Thermocouple Gas Valve -
Gas Feed Pipe -
Burner Bar Support -
Burner Bar Support Insulation -
10 Set of INjectors & Seals -
11 Burner Bar -
12 Pilot Assembly -
13 Thermocouple -
14 Ignition Electrode -
15 Pilot Tube -
16 Tube Compression Coupling -
17 Ignition Transformer & Display -
17A Transformer Protection Hood -
18 Mica -
19 Set of Gas Thermocouple Cables -
20 Thermocouple Safety Thermostat -
21 Low Gas Pressure Switch -
21A Pressure Switch Wiring -

22 Set of Burner Fixings -



Section 7 POTTERTON COMMERCIAL PRODUCTS DIVISION

Page 7.2 INSTALLATION, OPERATION & MAINTENANCE MANUAL
GA (ST Version)
Iltem Description Reference No Potterton Part No

CASING (See Fig.7.3)

Side Casing - Right Hand -
Side Casing - Left Hand -
Front Side Panel - Right (Grey) -
Front Side Panel - Left (Yellow) -
Door Panel -
Swinging Door Panel (Grey) -
Top Panel -
Rear Panel -
Control Unit Support Panel -
10 Gas Pipe Support -
11 Gas Pipe Collar -
12 Set of Casing Screws -

Co~NOOBWN -

CONTROL PANEL (See Fig.7.4)

1 Box -
2 Control Panel Fascia -
3 Control Panel Cover (Grey) -
4 Control Panel End Cover (Grey) -
5 End Cover Support -
6 Catch -
7 Control Panel Extension Piece -
8 4 x 16 Groove Dowel Pin -
9 4 x 30 Groove Dowel Pin -
10 Left Hand End (Grey) -
11 End Support -
12 Orange Lens -
13 Cover -
14 Test Button -
15 Central Heating Pump Switch -
16 Control Thermostat -
17 Control Thermostat Knob -
18 Adjustment Stop -
19 Knob Attachment -
23 Rectanguiar Thermometer -
25 LED Support -
26 LED Assembly Clip -
27 Spare Panel -
29 Indicator Bulb -
30 Company Name Plate -
31 Thermocouple Wiring -

32 Set of Fixings -
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INSTALLATION, OPERATION & MAINTENANCE MANUAL

GA (ST Version)

Fig.7.1 - Boiler Body




GA (ST Version)

POTTERTON COMMERCIAL PRODUCTS DIVISION
INSTALLATION, OPERATION & MAINTENANCE MANUAL

Section 7
Page 7.4

Burner Assembl

q.2 -
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Fig.7.3 - Casing Panels

Fig.7.4 - Control Panel




PORTOBELLO WORKS, EMSCOTE ROAD
WARWICK CV34 5QU

Tel: 01926 493420 Fax: 01926 410523

REPORT SENT TO INSTALLER:
DAl oo e ST

SIGNATUTE. ..o

ATMOSPHERIC NAT.GAS/L.P.G. BOILER (INC CONDENSING VERSIONS) COMMISSIONING REPORT IN ACCORDANCE WITH BS 5750
REPORT NO: ..ottt s INSTALLER NAME & ADDRESS: .........c.c.ccoooieinnnnn, ettt
SITE ADDRESS: ...ttt ittt ttinte ettt sesinesennne | esesiamas s ie ittt e bbb bR SRR
................................................................................................................ DATE OF COMMISSIONING: ......ccoooiiiiiiiinen e
1.0 BOILER . 50 COMBUSTION Pilot | Low |High | Unit
1.1 TYPE oo Single/Two Stage |:| 51 Gas rate m3/hr
1.2 NO OF SECHONS ... e 5.2 Main burner pressure mmwg
1.3 Boiler No [:] Position: RH D LH D CentreD 53 Pilot burner pressure mmwg
14 Serial NO ......oocceieiiiiie e 5.3* lonisation probe/UV cell current. HA
15  NatGas D LP.G. D 5.4¢  Air shutter position. 3
20 BURNER 55 CO,orQ, %
21 Type: Standard l:] Modified Low NOXD Ultimate |:| 56 CcoO ppm
22 Flame Detection Probe D UV Cell l:‘ Thermocouple l:l 5.7 Gross flue gas temperature. 'C
2.3* Control BOX TYPE ..o et s 5.8 Ambient temperature. C
24 Electrical SUPPIY ... 59 Flue draught. mmwg
25 Main Gas Valve Type & Size ........cccoeoiiiiiiiiie e 5.10 Inlet gas pressure (main burner). If multi
26 Pilot Gas ValVe TYPe & SIZ€ ..........cccorrooereeorereeresesreroreresrreere boiler installation, inlet gas pressure all mmwg
2.7 Gas Train Serial NO ... boilers high fire.
3.0 BURNER SETTINGS
3.1 Main Burner Injector Size ... mm
3.2 Pilot Burner Injector Size .............cccccciiiiiiiiiis mm
NQOTE: 5.5 to 5.9 to be measured in secondary flue 600 mm up from
3.3  Are Burners & Injectors Clean? |:| flue socket or at the sampling point provided (condensing boilers only).
3.4 Kanthal Bars Fitted (Modified & Ultimate only)? D ghese measurements are intenfled as §§fety checks only. Levels are
ependent on flue draught and site conditions and hence cannot be used
3.5 Is the Probe of the Correct Type? D for combustion efficiency determination.
36  Electrode Settings as Manual? D
40 PRE-COMMISSIONING CHECKS (SEE NOTE)
41 Is boiler house ventilation as per manual? |:| * FULLY ELECTRIC BOILERS ONLY
4.2 Electric supply fused, isolated & earth wire connected? D 11 THERMOELECTRIC BOILERS ONLY
43 Check external controls allow operation. ¢ CONDENSING BOILERS ONLY
4.4 Check boiler/system flooded & pumps D § CONVENTIONAL ATMOSPHERIC BOILERS ONLY
operational and any isolation valves open.
4.5 Check gas available at burner.
4.6 Check condensate frap fitted, filled
and connected to drain with air break
46 Check gas meter sizing adequate. |:|
4.7 Check flue system clear. D

NOTE: it is the instaflers responsibility to ensure that the boiler is correctly commissioned by a competant engineer and that this report is
completed and kept as a record. A commissioning service is available from Potterton at the address listed on the back page of the boiler manual.
When a Potterton engineer commissions, this completed report will be sent to the installer. It is the installers responsibility to action any points
arising. Commisioning by Potterton engineers is restricted to equipment of our supply. No responsibility is accepted for the on site assembly or
installation of the equipment unless specifically carried out by Potterton. The installer must ensure that the boiler is installed in accordance with
the manufacturers instructions and all relevant BS Codes of Practice and Regulations (see manufacturers instructions for full details). Items 4.1
to 4.6 are related to the boiler installation and as such these pre-commissioning checks should be carried out in the presence of the installer.

Potterton is a Member of the Boiler & Radiator Manufacturers Association (BARMA), and the terms of this Commissioning Document follow the
generally agreed conditions of the Association. Potterton, in line with it's policy of continuous product development, reserves the right to alter and
amend this Document as is deemed necessary at any time.




6.0
6.1
6.2
6.31
6.41
6.5
6.6
6.7
6.8¢
6.9
6.10
7.0
7.1
7.2
7.3
7.4
75
7.6
7.7

7.8
79
7.10
M
712
7.13

7.14
7.15

7.16§
7.47¢
7.18
7.19
7.20
7.21

OPERATIONAL SAFETY CHECKS

Check control stat operation ||

Check limit stat operation E:]

Check thermocouple interrupter operation D

Check thermocouple operation [:,

Check for gas leaks [:_—_|

Gas for gas leakage past valve assembly |:]

Check boiler locks out on loss of flame signal E]

Check boiler locks out on air pressure switch operation |:|
Check boiler locks out on all other safety functions [:]

Check for spillage of flue gas products at draught diverter D
BOILER/SYSTEM CHECK LIST

Control statleft setat .........ccccovvviiiiiie
Limit stat left set at ........cccooveeeiici
Maximum flow temperature recorded ..............ccocoomnincccnna,
Maximum return temperature recorded ................ccoiiii
Boiler water pressure ......cc.ooovriiiiniecine e
Are pipework connections as per manual? [:]

Is safety valve fitted? [:]

80, SIZE ...coveieene PRESSURE RATING ........cccccceeee.
Are water isolating valves fitted? [:]

Are water flow switches fitted? |:|

Are return water shut off or diverter valves fitted? D

is shunt pump fitted? |:|

Is pump overrun fitted? I:]

Flue type and diameter of connection to boiler:-

TYPE DIAMETER ........cceceeees mm

Where appropriate and for multi boiler installations sketch details
of flue system showing length of runs and diameters.

Conventional I:]
Fan Assisted [:]
Flue Dilution [:‘
Is the fan interlocked with the boiler? |:|
Are flue dampers fitted? D

If so, interlocked? [:!

Fan assisted ventilation? I:]

If so, interlocked? D

Any evidence of condensate formation? |:|

Approximate overall height

Any evidence of condensate leakage? |:]
Any evidence of water leakage? |:|

Any evidence of flue gas leakage? [:|

Has boiler been built and cased correctly? {:}
Is gas service cock installed? l:]

If so, accessible? I:]

* FULLY ELECTRIC BOILERS ONLY

4| THERMOELECTRIC BOILERS ONLY

¢ CONDENSING BOILERS ONLY

§ CONVENTIONAL ATMOSPHERIC BOILERS ONLY

Document |ID Ref: PCF/028/1

8.0

9.0

COMMENTS ON ACCESSIBILITY FOR MAINTENANCE

NOTES & COMMENTS BY COMMISSIONING ENGINEER

ENGINEER DETAILS

NAME: ...ttt b st b e

COMPANY ..ot e s

SIGNATURE: ..ottt e

DA TE . et eee e e e s vae ettt




For further details on Potterton Commercial boiler products contact the following:-

COMMERCIAL SALES & TECHNICAL ENQUIRIES

Potterton Commercial Products Division

Portobello Works

Emscote Road

WARWICK Tel: (01926) 493420
CV34 5QU Fax: (01926) 410523

COMMERCIAL SERVICE OFFICES

Our service organisation covers the whole of the U.K. to look after your needs for all
Potterton Commercial Products. We are also able to offer our services for other
products.

Southern Region Northern Region

Potterton Commercial Service Dept Potterton Commercial Service Dept
Unit 5, Newtons Court, Unit 102, Batley Enterprise Centre,
Crossways Business Park, 513 Bradford Road,

DARTFORD : BATLEY

Kent DA2 6QL West Yorkshire WF17 8JY

Tel: (01322) 280388 Tel: (01924) 420035

Fax: (01322) 287575 Fax: (01924) 420276

Our service offices offer a wide range of specialised services including:-

Burner & Boiler Replacement
Oil/Gas Conversions

System Conditioning

Water Treatment & Descaling
Packaged Units

Boiler Site Assembly

Burner Commissioning for all Fuels

Boiler Maintenance & Maintenance Contracts
Breakdown & Repair Services

Boiler Dismantling & Rejointing

SPARES

Potterton Commercial spares are available nationwide through the Potterton Myson
interpart Division at:-

Potterton Myson Parts & Distribution Centre

Queensway

LEAMINGTON SPA

Warwickshire Tel: (01926) 880600
CV31 3RG Fax: (01926) 880680

"All descriptions and illustrations contained in this leaflet have been carefully prepared but we reserve the right to make changes
and improvements in our product which may affect the accuracy of the information contained in this leaflet”.

Publication Number: M/IGAST/0396




