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1.0

t.1

WARMWELI SERIES CONDENSING BOITLERS

PERMANEST PILOT OR FULLY AUTOMATIC TO BS 5678

INTRODUCTION

DESCRIPTION

The Hamworthy Varmwell Series Condensing boilers are manufactured from
horizontal cast iran sections nippled at alternate ends to give the unique

series water flow through each boiler. The sections are positioned on an

lnsulated basket framework which contains the atmospheric multi-gas,
stainless steel, burmer bars. The front plate of this framework also acts
as the assembly point for the burner bars and burner system, which can be

removed as one item. An insulated floor reflector is located between the
basket sides beneath the burner bars.

A flue gas baffle is located on the top waterway section to retard the
‘gases before passing into the collector adaptor. This adaptor contains

the condense tray to enable condensate to drain via the outlet tube at the
rear, to a suitable disposal point. Remaovable insulated side panels are
provided to allow easy access for cleaning. '

On top of this adaptor is mounted the secondary condensing section af the
boiler, manufactured entirely of high quality aluminium. The assembly
consists of finned tubing welded to header plates with dividers to permit
a series water flow through the unit, before entering the inlet tapping at
the lower rear of the cast iron boiler assembly. Removable side plates
are provided to gain access to the finned tubes for cleaning as required.

- Between this heat exchanger and the collector hood is positioned a

distribution plate through which all products of combustion mst pass
before entering the fan/exhaust assembly.

"The fan/exhaust assembly is mounted at the right-band side of the

collector hood ta assist in overcoming boiler gas-side resistance.
Dilution air is permitted to enter the hood from the oppasite side.

An insﬁlating blanket is wrapped around the entire heat exchanger assembly

befores being enclosed by a flush steel casing supplied for assembly around
the boiler. This casing can be fitted after the boiler bhas been
connected, but the gas supply pipework, water pipework and electrical

¢onduit must be positioned carrectly. See section 3.2.10, 3.3.6 & 3.4.2.



1.2

TECHEICAL DATA

VARMVELL MODEL X0

75/80 PERK PILOT | 106/114 106/114
75/80 AUTOMATIC | PERW/PILOT | AUTOMATIC

IFPUT XV 83.77 124.75 124,75

Btu/h 302, 900 425, 650 425,650
omur.u 'y
40°C RETURN v 80.3 114 114

LER

65°C RETURN KV 74.6 106.0 | 106. 0
VBIGH‘I; <'1>§Y) '] kg | 316 411 411
VATER CONTENT | 1 41.8 53.6 53.6
NAX VATER pmzss bar 6.8 6.8 - 6.8
YOMINAL GaS abar 17.5 17.5 s
IILET PRESSURE in wg 7.0 7.0 | 70
IAI‘GASII.LBT> - mbar | 49 49  49_
PRESSURE in wg 19.7 19.7 19.'_7'
GAS BURIBR nbar 13.3 9.6 8.3
SETTING PRESSURE | in wg 5.3 3.85 3.3
INJECTOR DIA e .3.20 4.20 4.40

in 0.1260 0.1654 0.1732
INJECTOR MARKIFG 320 420 44*0-'
¥O OFF BURNERS 5 g S

VATER FLOV REQUIREXENTS SER SECT 3.2




()
PR

©
[

2.3

2.4

N
(8]

DELIVERY AND ASSEMBLY

DELIYERT

The Hamworthy Condensing Boiler is factory assembled into manageable sub-
assemblies, tested and delivered, each sub-assembly individually packed

and labelled as follaws.

PACKAGING

a) The cast iron UR boiler assembly complete with burner assembly an@
gas train, on wooden pallet and shrink wrapped.

b) Base to condenser pipework with flexible coupling and union plus

drain tube and condense trap packed in heavy duty polythene bags.

<) Secondary heat exchanger assembly including fan assisted flue box,
heat exchanger connecting piece and pressure sensing assembly. On
wooden pallet with heavy duty cardboard caver.

,:di “Control bracket assembly including salencid coil leads in 2 heavy

duty cardboard box.
e) Casing assembly in a cardboard carton.

£ Insulation jacket in polythene bag.

Before unpacking the boiler the size can be checked from the data plate
which is attached to. the fan assisted flue box of the secgndary heat
exchanger, packed on the wooden pallet with the cardboard cover.

{:Unpacking mst be done with care, preserving the packing material in case

a return has to be made. This installers'guidg should be read ;hrbugh ta

-‘section 3.1 befare starting. ;

Uﬁpack the UR cast iron boiler section assembly (which is shrink wrapped

onto a wooden pallet) and locate in its final position. See section 2.4.
_Then unpack the remaining items as required. '

o |

’ - Té t floor or
The boilers should be positioned on 2 level fire resistan
plinth. Vhen removing from their pallets they should not be jarred or

:dropped. Check that the floor reflector is located correctly, the

insulation is in place on all four sides of the basket and th bottom

. - waterway section is sitting squarely and evenly on the_butner basket
' -casting assembly. The bollers chould be level, steady and square.

Allow adequate space (naot normally less than 18%) to permit access

‘around the boilers, with space at the rear for flaw and returg
. copnections, and at least 610 mm ¢24*) in front far servicing.u

- i . : ’ «

Vith the UR cast iron sections in pasition, fit the ceramic fibre rope
provided to the rope groove in the top section, check that the retarder
grid is correctly located on top of the section and that the fie bar nuts
and washers which will clamp the condenser unit in place are cotrectly

‘positioned, see fig 1.

7
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féz:::;77' and washers
: Spccears

!
Thermostat pocket lO(:‘;/HL\]r

et g &

i

fig. 1

. Lift the secondary heat exchanger assembly (50 kg) onto the cast iron

sections, locating the securing brackets over the tie bars and ensuring
the ceramic fibre rope seal is making a gas tight joint between the
assemblies. HNOTE: the drain tube and flow and return connections are to
be at the rear of the assembly. '

Run the support nuts and washers (ref fig 1) up to within 2-3 mm of the

- Securing brackets and assemble and tighten down the clamping nuts and
~washers.

zliﬁ’ﬂhke' the water connection, base section to'éecqndéry heat exchanger, see
fig 2. ' :

- .Fit the lower pipe first, making the union connection hand t;ght,‘fi? the
. .flexible caupling allawing it to slide down the pipe. Fit the tap pipe,
“also hand tight. Line up the ends of the two pipes and position the

fiexible coupling to bridge the gap and tighten. Tighten the unions to

complete the assembly. Finally, with the retaining clamp provided, attac

the condensate drain tube and via the trap, pipe to a suitable drain. See
clause 5.85. - -

It is advisable at this stage to connect the boiler to the water supply

and check for soundness. See section 3.2.10. Then praceed as follaws.

The insulation jéckét*should now be fitted to the boiler; it is supplied

- in two pieces and held in Place by velcro strips sewn into the edges of

the two halves. A strap passes aver the top of the flue box to support
the weight of the insulation and care must be taken during unpacking and
fitting to avoid dam2ge to the aluminium fail facing.

- HOTE: Check that the ceramic fibre board insulation pieces are fitted to

both inspection deors before fitting insulation jacket.

The tap edge of the insulation jacket should be level with the battom edge
of the flue box, and the bottom of the jacket should terminate at the top

, df the burner basket.

' Take care not. to allow the insulation to obstruct the fan motor .coaling

grill and when fastening the velcro edging tuck the insulation neatly
around the water inlet and outlet connections, the.condensatewdrain pipe

and thermostat pocket head.
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. Unpack the casings set (1 or 2 cartons) and find the assembly instruction
- sheet. Starting with the bottom rear panel and bottom side panels build
up the assembly arcund the boiler, following the instruction sheet. .The
. white front top panel and the white door should be left in the cartons

.-until the contral panel has ‘been fitted and connected and gas pipework
installed.

1. Place R/H and L/H bottom panel each side of boiler and attach rear
: battom panel and R/H and L/H intermediate panels using no 8 x 3/3
pozi-pan head screws. Join the two intermediate panels with 3 off

¥4 x 10 pozi-pan head screws.

2. Attach tie bar with no 8 x 3/8 pozi-pan hand screws and fit internal
- panel (hooks in place).
3. Attach R/H and L/H top panels to intermediate rear panels and fit
: rear top panel and front tie (at top) using no 8 x 3/8 pozi-pan head
screws.
4, ‘>Fit control panel to front of casing, behind side panel returns and

attach with no 8 x 3/8 pozi-pan head screws.
5. Place in position top panel set (interlocked).

JOTE; Front top panel (attachd by shAp-in pillars and clips) and front
door (hang on) to be unpacked and fitted after commissioning.

1



2.9

The secondary heat exchanger electrical conmections to the control panel can
now be made. There are fwg bulkhead spade connectors# in the back plate of the

_~control panel each taking two spade connectors each side, they are clearly
-marked fan motor and switch, live (L) and neutral (M as necessary tracing the

cables from their facilities. Plug in the appropriate connections and attach
the earths to the earth pillar on the left. '

% Note: on permanent Pilot models the air switch bulkhead spade
connection is replaced with 3 way unit and marked appropriately.

- Remove the twa grey plastic covers from either side of the Honeywell
VR4900 series gas.valve (located to the LH side of the gas train) tao
- expase the terminals, o '

Identify the twa 3-core cables each fitted with two fork crimps and ov
ring crimp. From the controller base, pass the longer of the two
cables through one of the removed grey covers and connect to the
relevant terminals of the LH solenoid operators.

Pass the other 3-core cable through the remaining grey cover and
connect to the terminals of the RE salenoid operator.

The "ring® connectors must be connected to the earth point. Replace
cavers and secure to valve operators. Position split “Heyco® bushes
onto the cables near the grey caver plates and after compressing anto
cables, gently ease into location cut-guts in covers.
Remove the grey caver fram the Honeywell VR4705 series pilot gas valve
(located centrally abave the burner manifald). Pass the 3-core cable,
ldentified with a blue sleeve through the gland plate, fitted in caver
and connect the "blye® crimps to the upper solenoid coil spaded
terminals and the “red" crimps to the lower salenoid coil terminals.

- 'The "ring" connection . should be secured to the earth screvw adjacent t
the lower coil on the valve bady. Replace the grey cover, ensuring

- that the gland plate is correctly located. Position the split “Heyco*®
bush onto the cable near the gland plate and:after compressing onto
cable, gently ease into location cut-out.

The remaining 3-core should be connected to the‘ig@ition unit mounted
- on the inner fromt casing panel. Ensure that the “ring" comnector is
connected tu one of the ignitor mounting screws. '

Connect the HT cap to the RH electrode.
Connect the "regd* probe wire to the LH electrode.

. 2.9.2 Virmwell  Permanant Pilgt Models 106/114 & 75/80;

Remove grey plastic cover from solenoid operator to expose the

terminals. Pass the 3 core cable through this cover, and after making

connections to terminals (fork crimps to screw terminals - “ring® crimp
- Yo earth point), refit caver and secure. Position split 'Heyco' bush

on to cable near caver plate, and after compressing onto cable, gently
ease into lacation cut gut in caver

- Remove black plastic cover from gas pressure switch and pass 4 core

cable through comprassion gland adjacent to terminal rail.



Connect the wires to the following terminals:-

-Brown wire to common contact (C)
Blue wire to normally open contact (HO)

Black wire to normally closed contact (HC)
Green/Yellow wire to earth point ( = )

Remove. the gfey froat cover of the thermostat after first pulling
off the circular engraved dial.

Unclip and remave the left hand lower light grey section of the
control stat to reveal the spade connectors. Pass the 2 core

cable through the compression gland and connect the wires - brawn
to "C" terminal and blue to terminal “1*. Refit the lower caver
and tighten the cable gland.

Replace front cover and circular dial.

3.0 INSTALLATION

3.1 GENERAL
Installation requirements for gas fired hot watar boilers are sp_ec‘ifie_d. in:
BS 6644: Installation of Gas Fired Hat Water Boiler; - 60 k¥ ta
CP 341, 300-307: tzle::ral Heating by low pressure hot water.
CP 342: Centralised hot water supply

Part 1: Individual dwellings
Part 2: Buildings ather than individual dwellings

- British Gas Publication IN/22 - Installation Guide for High Efficiency
Condeasing Boilers (Industrial and Commercial Applications). ’

The following notes are of particular impartance.

In a combined central heating and hot water system, the haot water storage
vessel must be of the {ndirect cylinder or calorifier type. The hot water

. Storage vessel should be lusulated preferably, with not less than 75 mm (3
"in). thick mineral fibre, or 1its thermal equivalent. :

- Circulating pipework not forming part of the useful heating surface should
be insulated to help prevent heat loss and possible freezing, particularly
where pipes are rua through roof spaces and ventilated cavities. Clisteras

Situated in areas which may be exposed to freezing conditloms, should alsa
be fnsulated. .

-Insulation exposed to the .weather should be rendered waterproof.

: Dralaing- taps must be located i{n accessible positions which perzmit the
draining of the whole system, {ncluding the bailer and hot water storage

. vessel. , _
CONNECTIONS =~ f ' '
VATER Vater flow Rc2 (2 in BSP Taper Internal Thread)
Vater Return R 2 (2 {n BSP Taper External Thread)
GAS Gas inlet RcX (% {n BSP Taper Internal Thread on Gas Cack)
ELECTRICAL | Blectrical Supply 240 V 50 Hz single phase fused at 5 amps
FLUB Nominal Flue Size: VARMYELL 75/8¢ - 200 mm (& in)
: VARMYELL 106/114 - 200 mm (8 1in) o
TABLE 2

13
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3.2.
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C

hi
FEED VATER QUALITY

[f the boiler feed water has a high degree of hardness, it is
recommended that the water be treated to prevent precipitation of
scale or sludge in the boiler water passageways. Details ot
additives can be obtained from any reliable manufacturer of water
treatment or the Local Water Authority.

[t should be noted hawever, that even if the boiler water is of
average hardness, not requiring treatment, subsaquent draining of
a system for repair or constant make-up water due to an undetected
leak will cause additional deposits and gradual build-up of scale.
[t is essential therefore, that leaks are attended to promptly and
draining is kept to an absaolute minimum. It is recommended that
the system be flushed out at least twice when hot before any water
treatment is added. If any doubt exists regarding the internal

" cleanliness of an ald system, consideration should be given to the
fitting of a coarse filter in the return pipework to tie boiler.

VATER FLOV AYD PERXITTED OPERATING TENPERATURES

The most cost 2ffective application of a caondensing boiler on
"traditional® heating systems is likely to be in combination with
one or more non condensing appliances. Although the Varmwell
106/114 boiler has an operating resistance marzinally higher and
the Varmwell 75/80 marginally lower than their non condensing UR
aquivalent, the two, subject to the following, may be aperatad ia
parallel without the need for balancing valves or shunt pumps.

- The criteria for normal operation is based on a boiler outflaw

temperature aof pat less thap 50°C and this is satisfied when the

" water flaw through a Varmwell boiler is between limits B and C

shown on figures 7a/7b. [t should be noted that at water flows af
20 1/min (106/114 model), 70 1l/min (75/80 model) and belaw, the
temperature rise acrass the bailers will not be less than 20°C and

--15°C respectively, and the heating system can be designed for

normal operating return flow temperatures of as low as 30/33°C.
Operating temperaturss for Warmwell boilers may therefore be
summarised as follows:~-

1. Vith water flows between the limits of S5 l/ain and 90
1/min, the 106/114 bailer may be continuously operatad with
return water flow temperature down ta 30°C.

Vith watar flows between the limits of 43 l/min and 70 1/min
the 75/80 boiler may beé continuously aperated with return
water flaw temperature down to 35°C.

2. Where water flows exceed 90 l/min (106/114) ar 70 l/min _
(75/80) the critaria for normal operation should be based on
an outflow temperature of not less than 50°C.

3. Underfloor heating, swimming pogl and gre enhouse systaems can
ocerate at much lower continuous flow femoeraturns than 50°C
and such systems may well raquire that all botlers are of
the condensing type and lncorporate shunt pumps and mixing
valves to meet the abaove criteria.

17
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3.2. 4

VATERSIDE PRESSURE DROP

The waterside pressure drop is shown in Figures Ta & 7b.

NOTE:

If boilers are run off time clock contreol, a pump overrun
(not HEL supply) should be fitted which must run for
minimum of 3 minutes on shut-down of the boiler.

TEMPERATURE CORTROLS

i

Autg Models

An adjustable control thermostat is supplied fitted to each
module, set to operate within the range 50-90°C as standard.
However, the thermostat scale is graduated from 50-110°C and
therefore if a higher water temperature is required (and
praoviding sufficient head on the water system is available)

the thermostat may be adjusted to operate within the range
50~110°C, :

For thermostat adjustment pracedure see Appendix 1.

An adjustable overheat cut-off device (hand reset limit
thermostat) is also fitted to the module and can be set at
from 95°C to 130°C depending upon the water temperature
requirement (screw driver slot adjustment). The thermostat
will be delivered preset to 95<C.

Pémnnt Pilot ¥odels

a) A twin anegwelihAquastat is supplied with these models
and limits cdntrol is factory set at 101°C.

b)  Insert.the—thermostat-bulbs into the pocket fitted to

the boiler and retain by tightening the screw onto the
bracket.

©)  Remove the light grey front cover of the thermostat
(control and limit) after first pulling off the circular
engraved dial to reveal spade connections. :

d)  Feed 2-core cable from control bracket assembly through
the compression gland in the bottom of the cantrol
stat (LH). Connect brown cable to terminal “C*and blue

.cable to terminal "1%, Finally tighten compression
gland lock nut.

e) Feed the twin ECO leads through gland grommet in the

' bottom of the limit stat (RH) and after removing the:
steel clamps to terminals "C* and “1" attach push-on
connectors to these points. :

f>  Replace light grey front cover.

8> Replace circular dial.

20
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3.2.6

eg 3. Required mixed flow temperature

MIRIXUM VATER SYSTEX PRESSURE

To comply with Guidance Note'PMS from the Health and Safety
Executive the minimum static water pressure at the highest paint in
the circulating system must be calculated as follows:-

If the boilers are to be installed as single units the minimum
pressure must be equal to the gauge pressure equivalent to the
saturated steam temperature obtained by adding 17°C to the required
boiler flow temperature but never less than 2 m (6.5 ftJ.

eg 1. Required Flow Temperature = 95°C
Safety Margin = 17°C
Equivalent Saturated Steam Temperature = 112°C
From Steam Tables - corresponding Gauge Pressure = 0.5 bar (7.3
' psi)

5 m (16.8 ft) VC

If the boilers are to be installed in a modular formation (see Fig

. 2) the minimum pressure must be equal to the gauge equivalent to

the saturated steam temperature gbtained by adding 17°C to the sum

of the required mixed flow temperature and the temperature rise

across the boilers.

eg 2. Required mixed flow temperature ‘ = 82°C
Temperature rise across bailers (see Table 2) = 11°C
Safety Margin : = 17°C
Equivalent Saturated Steam Temperature = 110°C

0.42 bar (6.1 -
psi?
4.3 m (14 ft) VC

From Steam Tables: corresponding Gauge Pressure

= 82°C
Temperature rise across boilers (see Table 2y = 22°C
Safety Margin = 17°C
Equivalent Saturated Steam Temperature = 121°C

From Steam Tables: corresponding Gauge Pressure = 1.03 bar (15
psi>
10.5 m (34.6
ft) vC

PRESSURE RELIEF VALVE

The most important single safety device fitted to a boiler is its
safety valve and each boiler, or in the case of modular

installations, each bank of boilers, must be fitted with a pressure
relief valve. » '

Clause 9 of BS 6644 provides comprehensive information for the
selection and location of safety valves and attention is drawn to
the higher capacity requirements of safety valves for pressurised
hot water systems (ref - clause 9.1.3).
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3.2.8

3.2.9

3.2.10

3.3 GAS
'3.3,1

OPEN VENT PIPE A¥D COLD FEED PIPE

Every boiler or group of boilers should have an open vent pipe and
cold feed pipe installed between the boiler and the first water
isolating valve. The sizes of these pipes per boiler is:

Open vent - 32 mm (1% in)
Cold vent - 25 mm (1 im)

For multiple boiler systems see BS 6644.

THERMOMETER

A thermometer complete with packet should be fitted in the pipewark
to indicate water flow temperature.

Drain valves - drain valves complying with BS 2879 should be fitted
to each boiler (or system) to facilitate drainage. Emptying time
should be not more than 30 minutes.

CIRCULATIAG PUMP

One or more circulating pumps will be required to circulate the

‘boilers and heating system. Fig 7 shows the hydraulic resistance

of the boiler. Pumps should be sited to facilitate servicing.

VATER CONNECTION
Each boiler has ane flow and one return tapping

The modules should be connected by flow and return headers but

 sufficient length of connecting pipe should be allowed to clear the

casing before connecting into’the headers. The headers should be

. connected to the system in a "reverse return" arrangement (the

water flow in each header is 1n the same direction) to ensure equal
flow in each module. -See Figs 6 and 8. :

Note: Header connections forced to "mate®” can cause nipple
leakage. FEach isolatable module or bank of modules should
be fitted with a drain cock to BS 2879 at the lowest point,
a pressure relief valve and an open vent.

An altitude gauge and a temperature gauge shauld be fitted to the

flow header beyond entry of the last module but before any take-
offs to different circuits. :

On filling, the system should be flushed out until satisfactory
conditions are attained. This is especially true on an old systen
when only the boilers are being changed. If any doubts exist
regarding the amount of matter in the system, a filter should be

fitted on the return header. When full, remove air from the system
and check for leaks and repair.

_ _RELATED DOCUNENTS. Gas Safety Installations and Use Regulations

1984

It 1s Law that all gas appliances are installed by competent
persans in accordance with the above regulations. Failure to
install appliances correctly could lead to prosecution. It is in
your own interest, and that of safety, to ensure that this law is

complied with. (This paragraph is brought to your notice at the
request of British Gas.> :
23



3.3.2

3.3.3

- 3.3.4

3.3.5

3.3.6

The installation of the boiler must be in accordance with the

relevant requirements of the Gas Safety Regulations, building

regulations, IEE Regulations and the Byelaws of the local water
undertaking.

It should also be in accordance with any relevant requirements af
the local gas region and local authority and the relevant
recommendations of the following documents:

 British Standard Cades of Practice

BS 6891: Installation of low pressure gas pipework

BS 6644: Installation of Gas Fired Hot Vater Boilers -
60 kV to 2 MW .

 GAS SUPPLY

SERVICE PIPES

The local gas region must be consulted at the installation planning

stage in order to establish the availability of an adequate supply
of gas. _ ,

An existing service pipe must not be used without prior
consultation with the local gas region.

METERS

A new gas meter will be connected to the service pipe by the laocal

gas region, aor a IOCQIHgas}regionrcontractor.

 An existing meter Should be checked, preferably by the gas regiom,
-to ensure that it is adequate to deal with the rate of gas supply

required.

' . GAS SUPPLY PIPES

Supply pipes must be fitted in accordance with BS6891. Pipework
from the meter to the boiler must be of adequate size. Do not use
pipes of a smaller size than the boiler gas connection. The

_complete installation must be tasted for soundness as described in

British Gas Publication IM/S.
BOOSTED SUPPLIES

Vhere it is necessary to employ a gas pressure booster, the
controls must include a low pressure cut-off switch at the booster

inlet. The local gas region must be consulted befare a gas
Pressure bogster is fitted.

GAS CONNECTION

=

Connect the incoming gas supply to the gas cock on each module.
The gas supply pipework should be run across the front of :the
boilers abave the gas cock approximately level with the top of the
boiler castings and connecting pipes dropped down to each cock.
The union of the gas cock should always be on the burner side of

-the cock and the connection to the supply should not be forced.

The gas supply pipework position is dictated by the knock-aut in

the side of the casing and this position should be checked as shawn
- in Fig 2a. The gas supply pipework should be purged to ensure it

is free fram cuwarf and: faraf{an motdam hafama £ -7 - - _L1__ __a2
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3.4.3

ELECTRICAL SUPPLY (See Clause 14.1 of BS 6644)
VARNING: THIS APPLIANCE MUST BE EARTHED.

Viring external to the boiler must be installed in accordance with
the IEE Regulations and any local regulations which apply. Viring

- must be completed in heat resistant 3 core cable. (Size 1.0 square

mm CSA). Boilers are normally supplied for 230/2%0 volts. 30 Hz

fuse rating of each module is 2 amp. External fuses should be 5°
amp for all single boiler/battery sizes.

A 5 amp fused isolator having a minimum contact separation of 3 mn
on each pole must be utilised and consideration given to an
additional thermostat for each module situated in the common flow
header, unless a step-controller is fitted when instructions
pertaining to the particular controller should be follawed.

All electrical conduit and cable-trays etc, should be run at high
level if possible and connection to each module following the same
path as the gas pipework. -This leaves the floor in front of the

modules clear, and allows for removal and replacement of a module.

MAINS CABLE éOHHECTIOH

The path of the mains cable is shown in Fig 10 for Auto models and
Fig 10a for permanent pilot models - use heat resistant 3 core
cable sizes 1.0 square mm CSA. '

BOILER VIRIEG DIAGRAX

The boiler wiring diagram is shown in Fig 9 for auto models and Fig

9a for permanent pilot models. This wiring diagram is also found
on each boiler caver, '

Air Pressvee Switey g7 AT 1.5 mbay.
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4.
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©

ATR SUPPLY
Detailed recommendations far air supply are given in BS 6644.

The following notes are intended to give general guidance. In all cases

there must be provision for an adequate supply of air for both combustion
and general ventilation. '

AIR SUPPLY BY WATURAL VENTILATION

The purpose provided space, housing the boiler must have, or be provided
with, permanent air vents communicating directly with the outside air, at
high level and at low level. Vhere communication with the cutside air is
ouly possible by means of high level air vents, ducting down to floor
level for the lower vents should be used. For an exposed boilerhouse, air
vents should be fitted preferably an all four sides, but at least on twa
sides. Air vents should have negligible resistance and must not be sited
in any position where they are likely to be easily blocked or floaded or
in any position adjacent to an extraction system which is carrying
flammable vapour. Grilles or louvres must be so designed that high
velocity air streams dg not occur within the space housing the boiler.

The air supply requirements stated below are equivalent to those specified
in BS 6644. For Natural or Mechanical Ventilation.

The opening shall be fitted with grilles ar negligible resistance and
shall be sited so that they cannot be easily blocked or flooded. The
grilles shall have a total minimum free area as follows:-

Low level (inlet) 540 cm® plus 4.5 cn® per Kilawatt in excess of 60 kV

total rated input.

High level (inlet) 270 cm? plus 2.25 cm® per Kilowatt in excess of 60 kV

total rated input.

4

The supply of air to a Space housing the boiler by mechanical means should
be by mechanical inlet with natural or mechanical extraction. Mechanical
extract ventilation with natural inlet must not be used. Vhere a
mechanical inlet and a mechanical extract system is applied, the design
extraction rate should not exceed one third of the design inlet rate.

¥OTE: For mechanical ventilation systems an automatic control should be
.- provided to cut off the gas supply to the boiler, in the event of
failure of air flow in either inlet or extract fans.

Type of boilar  Flow rate per 1000 kW
total rated heat input
Inlat air Exaacték
(combustion | (ventilation)
ventilation) .
= m¥/S m3/S
atural !
draught boilers 1.10 0.45
Forcad/induced
draught boilers 0.%0 0‘60_

Table 3 Mechanical ventilation flow rates



5.0

5.2

FLUES

Detailed recommendations for flue systems are given in the British Gas
Publication I il “Flues for Commercial and Induatrla1 gas fired boilers

and air heaters". Reference should also be made to BS 6644 where
applicable.

The following notes are intended to give general guidance only.
CONDENSING BOILER FLUES

Flue gas temperatures leaving a traditional atmospheric boiler will be
typically of the order of 200-250°C and their resultant buoyancy is used
to balance the resistance of gases through the boiler and flue systems.
Vith condensing boilers, the gases to be vented are at much lawer
temperatures which for all practical purposes can be assumed to be equal
to the return water flow temperature to the boiler. Additionally, exhaust

-gases will be leaving the boiler in a saturated or near saturated

condition and continuous condensation on the flue walls is to be expected.

: ELnE_QAS_tmem

Due to the sensitivity of a condensing boiler to the system return flow
temperature, its flue gas temperature, unlike a traditional atmospheric
appliance, will fluctuate widely. On start-up, gases may be only a few
degrees above ambient however, under inside/outside temperature
compensation control when the return flow temperature to the boilers cauld
be as high as 85°C, the exhaust gas temperature would be at least equal to

the return flow temperature and more practically, some 10 degrees higher.
. To counter this effect, the Varmwell boiler has been designed with spare
_ fan capacity to overcome flue resistance up to a maximum of 0.1" wg. It

ol

is therefore recommended that flue design discounts the buoyancy effect of
gas temperature but using the simple procedure shown below ensures that

"the cold air resistance of the flueways does not exceed 0.1 in wg (25

Pascals). On this basis of calculation any buayancy that the gases may
have, becomes a bonus.

29



5.3

YOLUME A¥D DUCT LOSSES
The CO:z levels of the flue-gases leaving the condensing section of the

boiler will be typically 9%. However this. is reduced to approximately 5%
CO= (106/114 model) and 3-4% COz (75/80 model) by the introduction.of

" dilution air after heat exchanger. For flue calculation purposes, the

volume of the flue gases leaving both boilers can be assumed to be 0.08
m®/sec at 15°C which, in a 200 mm diameter flue, will result in a cold
flue velacity of 2.5 m/sec and a velocity pressure (Pv) of 3.75 Pascals.
The total flue loss for a single 200 mm I/D flue per boiler may be
calculated from equation 1 and it is stressed that the sum of all losses
must not exceed 25 Pascals (0.1 in wg). K factors (pressure loss co-
efficients) for duct fittings are available in duct and flue system
references.

. Flue ga]gnlatjgn for 200 mp |[|2 ducts
TOTAL DUCT LOSSES = Pv__ K + 0.6 L (Pa)
where K = Pressure loss factor for duct fittings
Pv = Velocity pressure = 3.75 Pa
L = Total duct length in metres
0.5 = Pressure loss per metre of duct Pa/m

THE SUM OF ALL LOSSES MUST NOT EXCEED 25 Pa

"Example: -

Single flue duct with 2 Mitred elbows (K = 0.36), 2 metres horizontal, 5
metres vertical. Pressure .loss factor at exit (K = 1), duct inside dia.

200 mm.

5.4

‘5.8

 Total losses = 3.75 (2 x 0.36 + 1) + 0.5 x 7 Pa
= 9.95 Pa
DUCT  TESULATIOR

As the Varmwell flue system design has been based on cold air with no

allawances for flue gas buoyancy, insulated flues are not essential,
however it is stressed that continuous condensation must be assumed and
flueways should be designed accordingly. The recommendations and
requirements for Varmwell flues may therefore be summarised as follows:-

RECOMMENDATIONS AND REQUIRENENTS

a) It is recommended that each individual condensing boiler has its
awn flue, '

[ Exhaust gases will be leaving the condensing boiler in a saturated

or near saturated condition and condensation must be anticipated.

¢ Flueways should be designed with continuous falls to low points

where they must be trapped and drained and all joint sockets
should face upwards. :

L)) As the flueways will be under slight positive pressure (up to
possibly 25 Pascals (0.1 in wgl) escaping vapaurs will condense on

outer skins. All joints should therefore be suitably sealed.

30
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6.0

-

e) Flues must be constructed in non-corrodible materials eg, acid
resistant stainless steels, aluminiums etc, and attention should

be given to the avoidance of accumulations of condensate in
crevices and joints.

) - Flues should be as short as practically possible, and short radius
bends avo1ded

) T Horizontal flue sections make no contfibution to buoyancy however,
where they are essential to the design, it is important that they
should have a continuous slope towards the boiler.

Terminals accentuate the formation of plumes which are to be expected from
condensing flues however, provided the flue has been designed for good
drainage, a flue terminal is not essential. WNevertheless it may be
necessary to fit a wire screen to prevent the ingress of debris.

DISCONNECTION

Facilities should be made for disconnecting the flue pipe from the boiler

_for inspection and servicing purposes. Bends with removable covers should
be fitted for inspection and cleaning as appropriate.

»bDTE: The flue system must be self supporting.

ELUE DILUTION SYSTENS

.-
Flue dilution systems are ideally suited to the flueing of combined
condensing and non condensing appliances. The very high excess air levels

"of some 10 times that of a traditional flue, reduces the flue gas dew

point'to almost that of air thus reducing the level of condensation in the
duct to little more than a traditional non condensing installation. Far
further information on flue dilution systems see British Gas Publication
IM/11 - Flues for Commercial and Industrial Gas Fired Boilers and IM/22 -
Installation Guide for High Efficiency Conden51ng Boilers. (Industrial

- and Commercial Applications.)

C:C)l(II]ZESES]ZC)IW]:ITC}

Before attempting to commission any boiler or module ensure that personnel

involved are aware of what action is about to be taken and begin by making
the following checks:-

a) flueway passages to the chimney are clear

b) flueway passages in the boiler are all clear and clean

<) adequate ventilation, as per Table:Sr exists in the boiler house

4> the system is'fully charged with water, ready to receive heat, all

' ~ necessary valves are open and the pump is rumning and circulating
water

e) the pipework and valve arrangements are to Hamworthy

: recommendations

b9 the gas supply pipework is clear of any loose matter, tested for

‘soundness and purged to CP 331/3.

31



6.

1

MODULE CHECKS
On each module, before attempting to light, check:-
al Gas supply is conmnected but turned off, cock is clbsed; unions are

tightened, test point caps are secure, burners are correctly
positioned and the injectars are tight.

X " Sensing lines from the flue hood are secure at their sampling

points and are connected, without twists or kinks to the air
pressure switch.

c) Electricity is connected but apsure supply i{s switched qff. The
cables from the controller are connected to the relevant valves,
fan motor and pressure switch, and the thermostat bulbs are
inserted into the pocket with the securing clip in place.

d The spark generator is mounted securely to the inside front casing
panel, the spark electrode is fitted correctly and undamaged, the
H.T. cable is undamaged and fitted securely and correctly to the
2lectrode and spark generator. -

ey The flame probe is fitted correctly and undamaged and the cable is
: sound between the probe and the controller basa. e
£ The fan motor is secure to its mounting, the capacitor is .-Fie%S
correctly held by the clip provided and the air pressure switch is
securely mounted and undamaged. fﬁf
P The relays are secure in. their bases and the ECO leads are secure

~ ‘at the valve and %hermostat. (Permanent pilot models anly).

D Adjust thermostats to desired settings (ref saction 3.2.4) and
check time-clock circuits (if fitted) are closed.

i ?ress resat button on control box and depress button on overheat

cut~off device (high limit thermostat) - then "switch on" mains
@lectrical supply to the appliance. If a "lockout" condition
Occurs in the control box when the appliance is first "switched
on" (indicated by the control box reset button illuminating
orange), this will clear if the reset button {s pressed.

. YARNING: If a “lockout” condition occurs during the commissioning and
running of the boiler, a “reset" should pot be attempted

without investigating the cause of the “lockout".

- Providing the air switch contacts are in the "nag air® position the control

box will then initiate the start-up sequence which commences with the
tunning of the fan/exhaust unit. During this pre-purge period (lasting
10-15 seconds) the air proving switch contacts will close allowing the
igaition jevice and pilot valvesto be anergised at the and of the purge

period, '

Providing the start gas (pilot) flame is established and detected by the
flame probe {safaty %ime up %o 5 seconds) the spark generator will be de-
2nergised and the main gas valveswill open.

2



(&)

i)

1)

iii)

iv)

)

vi)"

vii)

viii)

ix)

Parmapent Pilot Yadels

Switch the mains electrical supply to the boiler off

Turn all thermostats to minimum setting (boiler thermostat has off
position marked by symbal T 3.

Easure that the main gas cock has been turned off far at least 5
ainutes bafore attempting %o light boiler - then open cock.

Light pilot burner by repeatedly pressing the button on the piezo
unit whilst holding the WHITE start button on the cantrol valve
(see Fig 12b), fully depressed. Hald white button in for 20
saconds after the pilot is lit before releasing. The pilot burmer
should remain alight but Lf it is extinguished, push in %the RED
stop botton, wait 3 wminutes, then rapeat. '

'1f the pilot does not light after several saconds of repeatedly
‘operating the plazo unit, re-vent the gas linme to the outside of

the building and check whether both spark and gas are present at
the pilot (the WHITE button must be depressed fully).

The pilot can also be ignited by applying a lighted taper to the
piiot burner utilising the swall hole in the front of the plate
{see TFig 13a).

‘Having established the pilot, release the start button and remove

the pilot adjustment cover screw on the control valve (see Fig

-12b). Adjust the screw beneath anti-clockwise %o obtain optimum
flame. The pilot flame should be predominantly blue with little
-or no yellow tipping. (Replace cover screw.) .

Aftar pilot adjustment,. check time clock circuits (1f f{itted) are
closed and switch on power supply ta the appliance. Adjust
thermostats to the required temperature and providing that the air
switch contacts are in the “"no air* position and the pilot gas

-prassure switch contact is made, the fan will commence its purge.

After approx. 10-15 seconds, the air proving switch contacts will

have closed and the main gas valve will open %o ignite the main

burner.

Relay Rz ls paoweraed to the lock-cut condition when the contacts of
the gas switch are “broken® and volt free change aver contacts are
avallable for =2xternal alarms..

GAS PRESSURE CHECXS

4fter the boliler has operated for approximately 10 minutes switch off the
mains e2lectrical supply, remove the gas pressure htest point screw cap on
the burner manifold and slacken the test point screw on the downgtream
boss af the iow flame start gas valve, (pilot) connect to suitable

manameter and switch the module back on, and measure the gas settlog
nrassuras.
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Check reading against pressurs required by raferring to table 1 “Technical
Data" or appliance data badge (positioned on front of exhauster unit near
pressure switch) and adjust if necessary as follows.

i.) + tic ¥odeils

a) Low Flame Start Gas (Pilot) Yalve Remove governor cap from
the valve assembly, and turn adjusting screw beneath,
clackwise to locrease and anticlockwise to decrease the
pressure (see Fig 12A}. Replace screw cap.

b) Main Gas Valve - Burper Adiustment Remove the small metal
screw of the step-opening regulatar (see fig 12a) and turn
the adjusting screw beneath, clockwise to increase and anti-
clockwise to decrease the prassure. Replace screw cap.

i1} Permanent Pilot Models
Remove cap from governor (see fig 12b) and turn nylon screw

beneath, clockwise to increase and anti-clockwise to decrease the
. pressure. - Replace governor cap.

Remove the manometersand ensure that the test poiat screw caps are

replaced and tightened.

aliow system to warm up and check operation of all thermostats and other
controls.

NOTE: It is advisable to make a combustion check during initial

commissioning. A flue'gas sampling point is not provided but it is
sSuggested that a hole of sufficient size, to allow entry of the sampling

~probe, 1is drilled in the flue outlet approximately 225-300 mm (9-12

inches) above the collector hood.

For Watural Gas:

JOTE: THESE READINGS VILL BE FOR DILUTED PRODUCTS

Jormal Carbon Dioxide (CO=) = 5-5% by Volume (106/114 model) or 3-4% by
Volume (75/80 model)

~ Normal Carbon Monoxide (CO) should not exceed 200 ppm or 0.02% by Volume.

SYSTEM LEAKS CHECK

dlthough the boiler receives a gas leak check prior to leaving the '
factory, tranmsport and inmstallation may cause disturbance to unions and

-fittings and during commissioning a further test for soundness should be

carried out on the boiler gas pipework taking great care not to allow
S0apy water on or near any electrical parts or connections.

'Upon’satisfactofy completion of the initial lighting and adjustment all
. Subsequent operations involving light-up and shut down should follow the
Praocedure set out on the lighting-up instructions located on the laower

lnner front casing panel of the boiler and on the users card which should
ba left with the user or purchaser. Explain to the ‘users' the method of
#concmic and a2fficient operation =f the system, and ensure that they are

fully conversant with lighting, shutdown and general operation procedures.

-
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FAUL.T FINDING
SUMMARY OF SAFETY FEATURES
futo Models

1. Flame failure during a run, resuits in burner shut-down and lockout within 1 second.

2. Failure to establish and detect flame during the light-up sequence, results in burner shut-
down and lockout within 2 -5 seconds from the initial release of fuel.

3. Air supply failure at any time, results in burner shut-down and immediate lockout.

4. The air pressure proving switch, is checked in both the ‘‘no air’* and ‘‘air supply proved”’
positions.
From the initial start up of the burner fan motor, a period of 5 seconds is allowed by the
control box for the pressure switch to detect a combustion air supply.

5. Restoration of the power supply after an interruption, results in a full Iightjup-sgque“lc.e
to safely restart the burner. Power failure after a lockout, will not interfere with this condi-
tion when the supply has been restored.

6. False flame signals at the start pomt and during pre-purge result in burner shut-down and
lockout.

7. The light-up sequence can only commence providing the cam switches apd relay contacts
within the control box are at their correct relative positions, and continuity of the lockout -
refay circuit is proved.

a) Failure to establish or detect pilot flame results in tripping of

the safety latch of the thermocouple relay within the valve body -
‘preventing any gas from passing through the main valve. '

b)  Failure of pilot at any time results in loss of pressure at the
" .gas. pressure switch and subsequent changing of contacts ta
energise the lock out relay. This relay is wired in parallel to a
lock out lamp which will be illuminated if power supply to the
boiler remains on. The relay contacts can be used to operate any
.remote alarms/lamps etc via clean contacts.

¢) .  The air proving device is checked in both its *no air" and “air
proved" conditions. Failure to satisfy these checks results
either in prevention of start-up or safety shutdown

1. Burner will not start. )
Coloured programme indicator stopped on blue line in white sectar.
a) Check electrical supply is switched on.

b)> Check that thermostat circuit is “calling for heat" and timeswitch
© clrocuit (f fitted) is made.

A supply on terminal 9 will determine this
¢) Check that the start circuit loop across terminals 9 and 1 is made.

2. Burner will not start.

Synchronous motor runs, coloured programme indicator rotates but burner
does not start.

ﬁgeck air pressure proving switch is in correct state ie. "no air®
bgftion



Burner starts but goes to lockout.

Programme indicator stopped on red line in blue sector.

a) Check air pressure proving switch. Connections at terminals 5 & 7.
b) Check that a load, eg. start gas valve is conmected to terminal 4&.
- ¢) Check continuity of start gas coil winding.

d) Check for flame simulation or false flame signal.

Burner starts but goes to lackout.

Coloured programme indicator stopped in blue sector.

a) Check for combustion air supply failure.

b) Check for flame simulation, if necessary, change control box.
¢) Check for continuity of start gas valve coil circuit.

Burner starts, flame established but control box goes to lockaut.

Coloured programme indicator stopped at end of yellow sector/start of

red sectar.

a) Check polarity of wiring for Live and neutral to control box base.
Live to terminal 9, Neutral onto terminal 8.

'b) Check that flame detection probe is in contact with flame.

¢) Check that burmer is effectively earthed and bonded to the incoming
earth wire from the mains supply.

d) Check that flame probe insulator is not cracked. A cracked
. insulator will be sufficient to give rise to an a.c. leakage
current.

e) Check that flame probe is not in contact with other metallic parts
of the burner. _
f) Check for interference to the flame signal from the ignition spark.
This can be determined by measuring the flame signal current with a
dc micro-amme::ter. The meter must be connected between tarminal 2
and the wiring to the flame probe. Correct paolarity of the meter
connections must be obsarved, with the positive side of the meter
' connected onto terminal 2 at the control box wiring base. If flame
 is established and the meter tends to move im a reverse directiom,
‘this can be an indication ‘that the ignition is causing interference
‘to the flame signal. It may also be an indication that there is
" losufficient earth contact with the flame.
For reference the pilat signal current should be 8 to 10 A and
- -the main gas sigal current 15-20 . A. '
g8) Change the control box if necessary.

Burner starts, flame established but control box goes to lockout.
Coloured programme lndicator stopped in red sector.

Check that when wain gas valve has been switched on, the change in

- combustion or flame characteristics has not cauased the flame to “1ift

of £ the combustion head and hence allow the flame probe to lose
contact w~ith the flame.

Burner starts, runs but subsequently goes to lockout.

Coloured programme indicator stopped at =nd of green/start of white
saechar.

a) Check for interruption in gas supply.

b)  Check for failure of combustion air supply failure.

¢) Check flame probe position for proper contact with flame. -

4} Check flame probe insulator for soundness.

.2)  if necessary, chaage control hox.



Burnér starts but goes to lockout. _

Programme indicator stoppéd on rad liné in blué sector. - L
a) Check dir préssure proving switch. Conndctiong at terminals 5 & 7.
b) Chdck that a load, eg. start gas valve is connectéad to terminal 4.
c) Chéck continuity of start gds coil winding. - ‘ ‘
d) Check for flame simulation or falsa flams signal.

Burner starts but goés to lackout.

Colaurdd programmé indicator stopped in blué sactor.
a) Check for combustion air supply failurs.

_ b) Chdck fof flAm4 simulation, if ndcdssary, changa coftrol box.

c) Chéck for continuity of &tart gas vdlvé coll circuit.
Burner skarts, fiama establishdd but control box goés ta lockeut.

Colourdd programmé iidicator stoppad at end of yallow sactor/start of -
red sactor. ‘

4) Chack pdldrity of wiring for Live and heutral td control box base.

Live to terminal 9, Ndutral onto térmisal 8 -~
b) Chéck that flamd ddtdction probeé is in contact with flame. -
¢) Chack that burner is effactivaly darthad dnd bondéd td thé ihcoming
garth wire from thé maing supply.

'd) Check that flame probe idsilator 16 fat cracked. A cracked

ifigiilator Will ba sufficidnt ta éiVé 188 5 ad 4.é. lﬁﬁkégé '
curreént. :

-, @ Chdck that flamé probe is ndt i1 contact with othér matallic p&fﬁé

of thd burnér.

) Chéck for intarference to ths flamé signkl from the igatkion dpark.

Thig¢ can bé datérmined by msasuring thé flams $ignal current with 4
de mlcro-asmé:tar. Thé metder mudt bé cdonhactad batwéan ﬁé:ﬁi#ﬁl 2 _
4nd thé wifing to the fldme probé. Corréct polarity &f tha mater--
‘éonnéctions must bé absarved, with thé positive sidé of the matér
conndctad 8nto terminAl 2 At thé contidl box wirifig bdss: REJEIT I
1% astablished &hd thé meter tends to #ova 14 4 révérsé directiom,
. this can b8 Af LndicHtion that the {gfiltieh {4 causing intérferdnca
td thé flaisd aignal. It #Ay dldo bé an iidication that therd 1is
{nsifficiant darth cofitdct with thé flamé: '

For rafarahics tha pilot &ignAl currdat should bs 8 to 10 A and
thé #4in ga& 8igal currént 15-20 s A
g) Changd thsé control box 1f ndcdssdary:

Burner starts, flamd 85Edblished buf contrdl bok §6éd td lockaut.
Caloursd programme lidicdtor stoppéd in rdd sechor. o
Check that whén mAln gas vdlvd has bédn suwltéhéd on, thé change in

combistion or €l4mé characteristics ba5 not cduadad the flams to *1ift
off* the combustlon hdad and hancd 4llow the fldmd prabé to losé
sottdct with the flamd. .

Burndr starts; rund but subsequantly god$ to lockout.
Coloured programmé indicator stopped at énd of gradn/start of whité
sdctor. ' . c

-~ &) Chéck for laterruption la gas supply. = .-

" b)Y  Chéck for falluré of combustlod 4l Supply fdllirs.
¢) Chack flame probd podition for propdr codtdct With flame. -
d) Chéck flaimé probé insulator for soundrdss.

4)  f necessary, chagge control hox. .






PRE-PURGE STARTS BLUE LINE PROVING OF*NO -
APPROXIMATELY TIME 45 sec. /AIR'SW!TCH POSITION

AIR PRESSURE PROVING ¢

SWITCH MADE - RED uue\

/-BURNER RUN

~———_ MAIN GAS VALVES
OPEN:

\ IGNITION CIRCUIT OFF,PILOT
PROVING PERIQD STARTS

IGNITION CIRCUIT ON AND
START GAS VALVE_S OPEN

Soquon¢.CaaunthPnurunmnIndk:nntCouunidlﬁa;

S

Ii the control box goes tao lockout, it is generally performing the
‘fynction it is designed for.

Causes of lockout can be -~

al Yo ignitionm, ignition alectrade incorrsctly positioned or cracked.
iasulatar.

o) Yo gas supply.

) Paor combustion.

4 Flame prabe incorrectly pasitioned, cracked insulation, flame
prabe in contact with sarth, moisturs praseat on orabe affactiag
insulation. ‘

YIS Live. and Jeutral connections reversed.

f) Iﬁadequatg earth contact with flame.

'3); ~ Ignition interference ta flame signal.

) Start Gas valves nat properly closed in shutdown position.

1) Faulty control bax.
v) High temperaturs “lack cut" - (prass green shermastat resetf button).

a1
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.2.2 Permanent Pilat Models

Burner will not start.

al Check that pilot burner is alight and enveloping the tib of the
thermocouple. '
b Check for electrical supply to terminal '2' on 6-way terminal

block. (This will check that gas pressure switch has changed aver
and fuse is intact.)

<) Check for electrical supply to terminal '1' on time delay relay
base. (This will check that control stat is calling for heat.)

d) Check for electrical supply to terminals '2' and '3' on time delay

relay base (this will only be "live" if the air switch is in the
"no air" position.) '

e) If all of these checks prove satisfactory then the cépacitor,
motor aor assaciated wiring must be under suspicion.

Burner motor (fan) runs continuously.

a) Check that air switch contacts have changed to "“air proved”
position and that electrical supply is present at terminal *'8' of

the time delay relay base. (If not - suspect air switch or
sansing line.)

Burner will not 1light.

al Check electrical supply voltage is present at terminal '6' of the

time delay relay base (a delay of 10 seconds for the making of
contacts 1s in-bullt).

%) Check far supply voltage at gas valve aperatar - if prasent, valve

is suspect.

Cause of lock out

al Loss of gas pressure - pilat diminished ar lost.

b) Thermocguple suspeét - check all contacts including ECO leads. ‘
<) High temperature cut-out device tripped - relight pilot burmer. .
4 Gas switch contacts not changed over - check switch.

?) . Gas valve not totally closed - suspect seat fouling.
SERVICING |

~Raegular annual servicing is recommended. Although cleaning of flueways may

not be necessary every year it is important that all controls and safety
features are checked for correct operation._

<

- YARNING ISOLATE THE ELECTRICAL SUPPLY AND TURN OFF THE GAS SERVICE

COCK TO THE MODULE BEING SERVICED.

Lift off the laower white casing door to 2xpose the burner system. Pull

off the upper white casing door to gain access to the condensing section,

air switch and fan motor assenbly.

Vith the service cock off - disconneét the union below it.

-
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. 1 THERHMQCOUPLE 7L7L7986¢L
PILOT SIGHT H

HOLE N

. PILOT BURNER 371180139
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\ BAR BURNER
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PILOT BURNER ASSEMBLY (PERMANENT PILOT) figi3a

Installation of Energy Cut-off Connectors

1) Fit praformed plastic terminal A into the slot providad in the control valve sae Fig12b and insart
the thermacouple tip into the threaded cannection hale. Tighten the attachment nut with a wrench

anly % to ‘4 turn beyond fingar tight ensuring that the tharmacouple tip engagas with the expos_gd
cable in the plastic terminal of the E.C.O. lead. :

~ 2) insert the tip of tarminal B into the powsr unit connaction on the control valve see Fig12b. Tightan
the attachment nut with a wrench only % to %2 tumn beyond finger tight.

3) 'Connect spade terminals C and D to the tarminals of tha overhaeat cut-off davica (high limit ther-
mostat). See Fig.9a

- - , C
A :

1l

I

D

ENERGY CUT-OFF CONNECTORS ( PERMANENT PILOT ) fig.14



SERVICING CORNT:-

Autq Models

Vith the power supply off - disconnect the electrical cables to the valves
(inside grey covers on LH valve and start gas valve - over centre burner).

At the igniter assembly, disconnect the red cable to the flame probe by

pulling off the crimp comnector and pull off the HT cap from the RH electrode
(see fig 13).

Remave front lower casing tie bar (2 x No. 8 S/T screws).

. Slacken and remove the four M6 nuts and washers securing the burner fromt
plate (one either side and two beneath). Release "U" clamp retaining the gas
supply pipe to the burner manifold. The complete burner system can now be

.- carefully pulled forward and removed. Check and clean burners with a brush if
necessary and inspect ignitor assembly, spark electrode, flame probe and
injectors for soundness and cleanliness (see fig 13).

Remove the two sections of the casing top which encircle the flue outlet.

Check that the flue system abaove is self-supparting and remove the slip-
collar.

Remove clip securing the thermostat bulbs/capillaries and carefully withdraw

~~ bulbs from pocket ensuring that the "contact spring" is removed and retained

for later re-fitting. Lift up the inner-fromt casing panel and carefully
" remove from its locating slots in the side panels.

" Remove all screws securing upper casing assembly and remove entire casing from
around condensing section includng the control assembly which must be
disconnected from the secondary heat exchanger at the bulk head spades and
earth pillar. The appliance insulating jacket can now be removed by releasing
the velcro strips at front and back and also the support strap over the tap.

. Carefully unwrap the jacket and place to one side for safety. ‘ :

-Remove the 8 x M8 nuts and washers from the two covers at the sides of the
collector/adaptor, taking care not to damage the inset insulation panels, to

- gain access to the boller gas passages. Lift and remove the retarder baffle
grid located on top of the cast iron boiler sectiom. .

The boiler flueways are naw exposed and can be brushed through diagonally in

both directions, using a brush, to remove any deposits from the finned
surfaces.

Remove the 4 x 8 mm nuts and washers securing the flue hood to the top of the
~condensing section and carefully lift off from the studs. This now exposes
the distribution grid which should be inspected for cleanliness and cleared as

necessary (take care not to damage in any way the grid or seal strip around
the edge).

Remove the 16 x M6 pozi-head screws securing the condensing section side
panels and remove to gain access to the finned tube bank. . These tubes can now

45



be cleared by using a brush. Examine the joint seals and replace if ddmaged
or suspect (seal for side panels no. 331214083).

Disconnect and remove the condense discharge tube secured to the

collector/adaptor at the rear of the module. Ensure that tube and adaptor
pipe are free from abstruction and refit.

Inspect the flue hoad assembly and ensure that the fan volute (built in) and
impellor are clean and in good condition. Check air switch sensing lines are
clear and that the pressure pick up points are free from debris etc.

HOTE; JNew sealing braid should be fitted around collector/adaptor side plates
before assembly and any other damaged or suspect seals/jointsreplaced.

Lift and remove the floor_reflector ffom beneath the bailer and clean off
fallen deposits. Renew if damaged. '

Replace and re-assemble all components.

Re-1ight module in accordance with lighting up instructions.

With the power supply off discomnect electrical cable at milti-functional.
valve. Disconnect the enmergy cut-off umit by removing the thermocouple at the
valve end, and pulling out the cable complete with pre-formed plastic terminal

(see fig 14). Disconnect the second ECO cabie at the valve by unscrewing the
connection into the power unit.

Remove front lower casing tie bar (2 x No 8 S/T screws) .

Slacken and remove the four M6 nuts and washers securing the burner fromt
plate (one either side and two benmeath). Release *U® clamp retaining the gas
supply pipe to the burner manifold. . The complete burner system can naw be
carefully pulled forward and removed (take care not to damage the pilot burner
assembly during this movement). Check and clean burners with a brush if

Decessary and inspect pilot burnmer, spark electrode, flame probe and.injéctors
for soundness and cleanliness (see fig 13a). '

Remave the two sections of the casing top which encircle the flue outlet.

. Check that the flue system abaove is self-supparting and remove the slip-
collar.

Slacken the Screw securing the thermostat (located at side of packet) and
- carefully withdraw bulbs from pocket., Lift up the inner-front casing panel
and carefully remove from its locating slots in the side panels.

-Remove all screws securing upper casing assembly and remove entire casing from
around condensing section including the control assembly which must ‘be
disconnected fram the secondary heat exchanger at the bulk head spades and
earth pillar. The appliance insulating jacket can now be removed by releasing
the velcro strips at front and back and alsa the support strap over the taop.
Carefully unwrap the jacket and place to one side for safety.
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Remove the 8 x M8 nuts and washers from the two covers at the sides of the
collector/adaptor, taking care not to damage the inset insulation panels, ta

gain access to the boiler gas passages. Lift and remove the retarder baffle
grid located on tap of the cast iron boiler section.

The boiler flueways are now exposed and can be brushed through diagonally in

both directions, using a brush, to remove any deposits from the finned
surfaces.

Remove the 4 x 8 mm nuts and washers securing the flue hood to the top of the
condensing section and carefully lift off from the studs. This now expases
the distribution grid which should be inspected for cleanliness and cleared as

necessary (take care not to damage in any way the grid or seal strip around
"the edge). _ '

Remove the 16 x M6 pozi-head screws securing the condensing section side _
panels and remove- to gain access to the finned tube bank. These tubes can now
be cleared by using a brush. Examine the joint seals and replace if damaged
.or suspect (seal for side panels no. 331214083).

Disconnect and remove the condense discharge tube secured to the
collector/adaptor at the rear of the module. Ensure that tube and adaptor

- pipe are free from aobstruction and refit.

Inspect the flue hood assembly and ensure that the fan volute (built in) and
impellor are clean and in good condition. Check air switch sensing lines are
clear and that the pressure pick up points are free from debris etc. -

HOTE: New sealing braid should be fitted around-cbllector/adaptor side plates
before assembly and any other damaged or suspect seals./joints replaced.

"Lift and remove the floor reflector from beneath the boiler and clean off
fallen deposits. Renew if damaged.

Replace and re-assemble all components.

Re-light module in accordance with lightihg up instructions.
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RECOMMENDED SPARES

HAMWORTHY HEATING PART

NUMBER

339009345
339011044

- T4T246236
533901007 -

530805004
533805001
533805002
563901011
330512511
532002001
330512362
'333811100
331299233
333806407
333806217
333806266
333806258
339007612
339008347
747146550
747801253
747704317
330401384
331214075
331214083
331214067
331214091
332495723
332495699
339012661
339012513
331299233
333806662
531907001 -
747814025
747809942

Auto -~ All
Auto - Al}

Auto - A1l

Auto - All
Auto - All
Auto - All
Auto - All
Auto - All
106/114
106/114
75/80

All

ALl
ALl
All
All
ALl
A1l
ALl

A1l

All
All
All
All
All
All
All
All
All
All
All
All
All
Auto All
Auto All
PP - All

DESCRIPTION

Contr;l Thermostat - L & G

Overheat cut-off device (limit stat) L & G

Sequence Controller - Satronic Sl .‘glaﬁh
4 . Tl K575

Spark Generator Cras
Igniter Grounding Assy

Spark electrode

Flame probe

Flame probe lead

420 injector (PP)

440 injector (Auto)

320 injector (Auto & PP)

Main burner

Collector/adaptor joint to boiler (rope-braid)
Insulation slab - front

Insulation slab - rear

Insulation slab - side

Floor insulated reflector

Insulation hanger - pin and clip

Injector washer (capper/fibre)

Alr pressure switch - Dungs

Capacitor - fan motor

-Fan motor/impellor assembly
‘Air {nlet grille

Gasket/fan mounting plate

Gasket/seal - condenser side panel

Gasket/seal - exhauster unit

Gasket/seal - collector/adaptor to condenser
Sensing tube - exhauster to switch nounting plate
Sensing tube ~ switch mounting plate to air switch
Tube adaptor - plastic - straight

Tube adaptor - plastic angled

Sealing braid - side plate of collector/adaptor
Insulation slab - adaptor side covers

Pilot Valve - Honeywell VR47054

Control valve - Honeywell VR4900C

Contral valve - Honeywell V4400C



DESCRIPTION

Twin Aquastat - Honeywell
Spark Generator (impact type)
Pilot Burner (Honeywell) c/w bracket

Spark electrode c/w lead
Lockout relay (14 pin)

Energy cut—off connector c/w leads

Control valve “Q" ring

HAMVORTHY HEATING PART
NUMBER
TAT433891 PP - All
747701727 PP - All
363801609 PP - All
747439864 PP - All Thermocouple
333805342 PP - All

PP - All

PP - All Delay Relay (8 pind
74_7436241 PP. - All Laockout neon (red)
330006960  All Fuse - 5A
363913180 PP - All
742111245 PP --All
330000477 PP - All

Gas pressure switch - LDQ 023064

" Adjusting the lmitsdon of angle of rotaton
Only for thermastats with deum type setting knobs

1. Pull the setting knab off the thermostat spindle.

2. Remove tha spring cip (3) and limit stap discs {1} and (2)
from inside the setting knob.

3. Ins«tIinitstondlsc(ﬂhtothosctﬂngknobsomct-its
_ stop anm locks anto thet rib having the guide number (%)
whiehmespondlwd\osmnlu_oofmcdmdm

© range.

&, lnsertlimit stop disc (2) in the same manner, but this time
choosing the rib and guide number which corrasponds to
the end veiue of the desired setting range.

5. Repleca spring clip (3], thus securing the limit stop-discs.

" 8. Push the setting knob back on to the thermastat spindle
<0 that the stop screw {4} is located within the selected
- setting range.

7. Rotate the setting knob to the limit stops of both ends of
the scale to check the adjusted range sgainst the setting
scale,

A. Desired start veiue of the new setting range in °C.
Corresponding guide number for fiemit stop disc (1),

B. Uc_sited snd velue of the new satting range in *C.
Corresponding guide number for Himit stop disc (2).

§‘Cm“q ranee ::““ top dise G;"d. f;l'. !5; 7 9 11 13 15 17 19 21 23 25 27

50...110 1 A 50 55 60 65 70 75 80 gs 90 95 100 fos 110 -
2 8 -~ 50 55 60 85 70 78 go 85 90 95 100 108 110

80...130 1 A - 80 85 %0 95 100 108 110 115 120 128 130 - -
2 8 - - 80 8% 90 95 100 105 110 11§ 120 125 130 -

Appendix 1. Control Thermostat Saetting Procedurs
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