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BOILER FOR CENTRAL HEATING AND DOMESTIC HOT WATER

This new turbo-modulating wall mounted boiler is designed to meet the new needs of the modern home. It is ex-
tremely versatile and can even be installed in any room where the chimney is hard to get to or unusable.

The appliance is room sealed: there is no contact between combustion chamber and the inhabited space. This
guarantees maximum safety.

The coaxial duct for fan-powdered ventilation comes designed to exit from the right or left back side of the boiler,
Component parts are exceptionally reliable, making this a high quality product that is built to last.

The RSF 820/20 TURBO modulating boiler is rapid in response whether used for central heat or to produce
domestic hot water.

The boiler can be supplied with a programming clock on request. Sales technical information and commercial
service are available throughout the entire UNITED KINGDOM.

This product is guaranteed in the U.K. by RAVENHEAT - CHARTISTS WAY - MORLEY - LEEDS LS 27 9ET.
Tel. (0113) 252 7007.

BASIS COMPONENTS (See Fig. 1)

Guarantee is for a full 12 months from date of purchase, provided it has been fitted in accordance with these in-

structions and all relevant codes of practice.

- Honeywell gas valve with flame modulator on the central heating circuit, keeping water temperature constant
as flow rates vary. Also equipped with a slow ignition device on both central heating and domestic hot water
circuits.

- High variable head pump suitable for any type of central heating system.

- Ramp type main burner with stabilizer flame, designed to operate under widely varying thermal capacity condi-
tions.

- Double parallel heat exchanger which, for domestic hot water uses, the «countercurrent» system, offering high
thermal exchange and durability.

- Dry tvype combustion chamber, lined with ceramic insulation.

— High reliability diverter valve with ethylenepropylene diaphragm permitting primary fluid circulation in the boiler
during D.H.W. supply. This gives maximum heat exchange, improved efficiency and exceptionally silent opera-
tion.

- Safety thermostat.

- Precision high limit thermostat. Acts on the thermocouple to stop gas supply in case of failure by the normal

thermostats.

Printed circuit designed to connect to room thermostat and/or time clock.

Electronic pilot ignition.

Prepainted galvanized steel casing.

ON/OFF ball valves for shutting off gas, central heating and D.H.W. circuits.

Safety valve.

— Programmable 7 - Day Timer Module with Digital Display

The front panel carries the following controls: main switch ON-OFF - SWITCH s - /% (winter/summer) - switch
D.H.W: selector - central heating thermostatic control - water pressure gauge.
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secTion 1 INTRODUCTION

A mm /& only (winter/summer) selector
switch is fitted to the left hand side of control

1.1 The Ravenheat boiler is for use of central panel, % only (summer) position being
heating and domestic hot water combined in domestic hot water only, s = (winter) only
one unit. position being central heating with domestic
This boiler is designed for wall mounting and hot water priority. The boiler is equipped with
is for use on fully pumped sealed system a front cover which can be removed for the
only. servicing. The data badge with technical
It is range rated, output heating from 10.3 data is placed on the lower right hand side of
kW (35,200 btu/h) to 23.6 kW (80,500 btu) the frame.
maximum. It is fitted with an automatic
domestic hot water priority valve with the
same outputs as above. The appliance is fit- 1.2 Fig. 1 lllustrates the general layout of compo-
ted with a double, parallel, heat exchanger in nents. Fig. 2 lllustrates the operating princi-
copper keeping both domestic and central ples described in section 2.
heating completely independent.
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Fig. 1
34 78 12 105 15 16 23 30
KEY
1 - Heat exchanger 17 - High limit thermostat 34 - Summer/winter switch mme &=/
3 - Burner 18 - Overheat cut-off thermostat 36 - Fan

4 - Pilot burner
5 - Thermocouple
7 - Electronic ignition
9 - Ignition electrode
11 - Frame
12 - Modulating gas valve
15 - Heating control thermostat
16 - Hot water control thermostat

23 - Safety relief systems

24 - Three way valve

26 - Auto air vent valve

28 - Pressure switch

29 - Circulating pump

30 - Water pressure gauge
30a - Air restriction ring

33 - Main switch

37 - Expansion tank

38 - Sealed chamber

45 - Combustion chamber

50 - Flue gas exhaust hood

78 - Ignition/extinguish knob

79 - Control box
104 - DHW flow rate adjustment (at rear)
105 - Timer



OPERATING SCHEME
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GAS INPUT

Fig. 2

KEY
1 - Heat exchanger
2 - Heat exchanger for tap water
3 - Burner
4 - Pilot burner
5 - Thermocouple
7 - Electronic ignition
9 - Ignition electrode
12 - Modulating gas valve
15 - Heating control thermostat
16 - Hot water control thermostat
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DOMESTIC HOT COLD WATER
WATER OUTLET FEED

17 - High limit thermostat

18 - Overheat cut-off thermostat

20 - Gas service cock

21 - Compression ball valves

23 - Safety relief systems

24 - Three way valve

25 - Flow regulator

26 - Auto air vent valve

27 - Pressure switch giving priority
to DHW

SUPPLY

@

HEATING SYSTEM HEATING SYSTEM

RETURN

28 - Air pressure switch
29 - Circulating pump

30 - Water pressure gauge
36 - Fan

37 - Expansion tank

38 - Sealed chamber

60 - Air intake duct

61 - Flue duct

62 - Terminal



secTion 2 DESIGN PRINCIPLES
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OPERATING SEQUENCE
Ignition and rest mode

When the main switch is on, the fan will func-
tion at the min. R.P.M. speed to maintain an
air flow in the combustion chamber.

By pushing the knob of the gas valve the fan
speed changes and functions at max. R.P.M.
speed to bleed the combustion chamber.
After few seconds, the electric ignition will
spark, which will ignite the gas to the pilot
burner.

The pilot buner is kept alight by the thermo-
couple safety device keeping the pressure
on the gas valve when the gas valve knob is
released, the fan returns to the min. R.PM.
speed until a demand for heat.

Central Heating mode

When the temperature drops below the set-
ting on the room thermostat the pump starts
up and the fan switches to max. RPM. The
fan generates a differential pressure and a
diaphragm pressure switch energizes a
microswitch. This microswitch acts on the
gas valve operator. The operator connected
with the factory-set overpressure regulator,
opens the gas valve for the ignition stage.
Opening is sufficient to permit only the quan-
tity of gas required for ignition. In this version
the pilot burner remains constantly alight. it
will ignite the main burner and the gas flow
rate will simultaneously increase until it
reaches its max. value.

A potentiometer installed on the electric cir-
cuit board makes it possible to regulate par-
tial heating requirements. This value can
vary between factory set min. and max.
capacities.

Combustion gas is drawn by the fan and
passes through a specially designed heat
exchanger (transferring heat into the system).

Then the same fan forces exhaust gas
through the flue to the outside, this creates a
vacuum in the sealed combustion chamber,
thus sucking in combustion supporting air,
through a duct that is coaxial to the exhaust
duct. This duct brings outside air into the
room sealed appliance which contains the
main burner, the pilot burner, the thermocou-
ple, the ignition electrode, the combustion
chamber, the heat exchanger, the fume
exhaust hood and the fan.

Boiler water temperature is automatically
controlled by a built-in thermostat. Setting
range varies from 45 to 85° C.

Interior space temperature is set by the room
thermostat to be installed in the heating sys-
tem. The boiler already carries connection
terminals for this thermostat, as well as for a

2.3.7
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time clock. The burner continues to operate
until it is stopped by one of the thermostats.

When the heating thermostat intervenes the
main burner shuts down. The fan drops to
min. RPM and the pump continues to operate.

When the room thermostat intervenes the
main burner shuts down. The fan drops to
min. RPM and the pump turns off.

DOMESTIC HOT WATER MODE

The heat exchanger in the D.H.W. circuit is
built into the main heat exchanger, and
domestic water is heated by converting the
water in the central heating circuit. The trans-
ferance of heat is very high because the two
fluids move in counter current flow to each
other.

Switch 34 in the @ " (winter) position.
When a hot water tap is turned on a
diaphragm diverter valve momentarily
excludes the central heating circuit and the
boiler operates with automatic flame modu-
lation to keep outgoing domestic hot water at
a constant temperature. Water temperature
can be regulated using the D.H.W. thermo-
stat located on the front control panel.

When domestic hot water is being drawn the
main burner, the fan and the pump perform
as they do during central heating except that
the burner is not commanded by the heating
thermostat and/or the room thermostat/time
clock, but commanded by the D.H.W. ther-
mostat.

When D.H.W. is no longer called for the boil-
er automatically returns to the central heat-
ing mode.

Switch 34 in the % only (summer) position.
The boiler functions like an automatic gas
hot water heater. As D.H.W. is drawn the fan
rises up to max. RPM, the pump starts up
and the burner automatically ignites.

When the D.H.W. is no longer required the
main burner immediately turns off, the fan
returns to min. RPM and the pump will turn off.
This takes place even when switch 34 is on
mw ~ (winter) if there is no demand for heat
to the central heating system until the room
thermostat/time clock demands for central
heating circuit.

SAFETY DEVICE

In both central heating and hot water modes
safe operating is ensured by:

- A differential pressure switch which shuts
off the main burner flame if the fan stops or
the flue or combustion air intake duct is
obstructed. A safety thermostat fitted inter-
venes in case of normal thermostat failure.
— A high limit thermostat set slighty higher
than the safety thermostat acts on the ther-
mocouple to turn off the pilot burner.

— A safety valve fitted on the central heating
circuit set at 43 psi (3 bar).



secrion 3 TECHNICAL DATA A

TABLE 1

HEAT INPUT max 26.1 kW (89,100 Btu/h)
mid 18.9 kW (64,500 Btu/h)
min 13.0 kW (44,400 Btu/h)

HEAT OUTPUT max 23.6 kW (80,500 Btu/h)
mid 16.6 kW (56,700 Btu/h)
min 10.3 kW (85,200 Btu/h)

GAS RATE max 2.6 m*h (91.8 ft*/h)
mid 2.1 m¥h (74.1 ft*/n)
min 1.3 m¥h (45.9 ft*/n)

INLET PRESSURE 20 mbar (8.0 inw.g.)

BURNER PRESSURE max 8.1 mbar (3.2inw.g.)
mid 4.1 mbar (1.6 inw.g.)
min 1.5 mbar (0.6 inw.g.)

GAS CONTROL VALVE HONEYWELL V 4600 N

MAIN BURNER POLIDORO MOD/NP

MAIN BURNER INJECTORS N. 13X1.35

PILOT BURNER POLIDORO PA525F

PILOT INJECTOR 0.27 (MARKING) 2 HOLES

ELECTRICAL SUPPLY 230V ~50 HZ

POWER CONSUMPTION 160 W

EXTERNAL FUSE RATING 3A )

INTERNAL FUSE RATING 500 mA - 3.15 A (20 mm to BS4265)

DRY WEIGHT 48 kg. (106 Lbs)

WATER CONTENT D.H.W. 05 Lts. (0.9 pints)

WATER GONTENT C.H. 30 Lts. (53 pints)

GAS SUPPLY CONNECTION RC 1/2"

FLOW CONNECTION C.H. 22 m/m compression isolating valve

RETURN CONNECTION C.H. 22 m/m compression isolating valve

INLET CONNECTION D.HW. 15 m/m compression isolating valve

OUTLET CONNECTION D.HW. 15 m/m copper pipe

MAXIMUM PERMISSIBLE COLD WATER CAPACITY WITHOUT ADDITIONAL EXPANSION VESSEL
110 LITRES

SAFETY DISCHARGE PIPE 15 m/m copper

SEALED WATER SYSTEM C.H. SYSTEM
MAX PRESSURE 3 bar (44 ps.i.)
MINIMUM WORKING PRESSURE 05 bar (7.35 p.s.i.)
8 LITRES EXPANSION VESSEL PRE-CHARGE PRESSURE 05 bar (7.35 p.s.i.)
CENTRAL HEATING OPERATING TEMPERATURE MAX 85°C
MIN 45°C
DESIGN FLOW RATE 1013 I/h (223 gals) 20°C RISE
MINIMUM FLOW RATE C.H. 650 Lts./h (143 gals/h)

D.H.W. FLOW RATE 30°C rise 11.3 I/min (2.49 gals/min)

D.H.W. FLOW RATE 35°C rise 9.7 I/min (2.1 gals/min)

D.H.W. FLOW RATE 40°C rise 8.5 l/min (1.9 Qalslmin) 10°C inlet temperature

D.HW. TEMPERATURE max 70°C -
min 35°C

D.HW. PRESSURE max 10 bar (147 p.s.i.)
min 0.8 bar (11.8 p.s.i.)

D.HW. MINIMUM FLOW RATE 3 I/m (066 gals/min)

FLUE OUTLET NOM. DIA. 100 m/m specially supplied with boilers

MAX. EFFECTIVE LENGTH OF FLUE PIPE 35 metres in a straight length only
D'l

Fig. 3 lllustrates the dimensions of the boiler

Fig. 4 Shows the residual pump head available for the central heating system after allowing for the
pressure loss through the appliance.

Fig. 5 Shows the actual pressure loss through the appliance.
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secTion 4 GENERAL REQUIREMENTS

4.0
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SAFETY

Gas Safety (Installation and Use)
Regulations, 1994 and amended 2000

It is law that all gas appliances are installed
and serviced by a CORGI registered installer
in accordance with the above regulations
and these installation instructions. All
CORGI registered installers carry a CORGI
I.D. card and have a registration number.
Both should be recorded in your boiler log
book. You can check your installer by calling
CORGI direct on: 01256 732300. Failure to
install appliances correctly could lead to
prosecution. It is in your own interest, and
that of safety, to ensure the law is complied
with. Check the boiler and flue is the correct
type for installation.

The installation of the boiler MUST be in
accordance with the latest LE.E. (BS 7671)
Wiring Regulations, local building regula-
tions, bye-laws of the local water authority,
the building regulations and the Building
Standards (Scotland) and any relevant
requirements of the local authority.

GENERAL INFORMATION

Both the user and the manufacturer rely heav-
ily on the installer, whose job it is to install the
combination boiler and connect it to a correct-
ly designed heating system. Acquaint yourself
with the British Standards concerning installa-
tion requirements. If you need advice on any
points your Ravenheat Technical Services
Office would be pleased to help. It is recom-
mended that tools suitable for brass fittings
are used, and have a capability to accomo-
date hexagon sizes up to 50 mms.

CODES OF PRACTICE/Ref: Documents

CODES OF PRACTICE

Current |.E.E. Wiring Regulations

Model Water Bye Laws

Building Regulations/Building Standards
Scotland

BS 6891
BS 6798

Low pressure installation pipes

Boilers or rated input not

exceeding 60 kW

BS 5449.1 Forced circulation hot water

systems smallbore and micro-

bore domestic central heating

systems

Installation of gas hot water

supplies for domestic purposes

2nd family gases

BS 5440.1 Flues (for gas appliances of
rated input not exceeding 60
kW)

BS 5440.2 Air supply (for gas appliances

of rated input not exceeding 70

kW)

Guide for gas installation in tim-

ber framed buildings

BS 5546

BG DM2

4.2
4.2.1

43
4.3.1

4.4

4.41

NOTE: The Ravenheat RSF 820/20 (T) com-
bination boiler has been tested and exam-
ined by British Gas, and is certified to comply
with the relevant requirements of BS 5258
Part 1 1986 BS 6332 Part 1 1983 and the rel-
evant BG/S.B.G.1 agreements, also tests
based on BS 5386 Part 1. It is therefore
important that no external control devices
e.g. flue dampers, economisers etc. are
directly connected to this appliance unless
covered by these installation and service
instructions or otherwise recommended by
Ravenheat Manufacturing Ltd in writing. If in
doubt please enquire.

Any direct connection of a control device not
recommended by Ravenheat Manufacturing
Ltd could invalidate the B.G. certificate and
the normal appliance warranty and could
also infringe the Gas Safety Regulations.
Manufacturers instructions must NOT be
taken in any way as over — riding statutory
obligations.

If in doubt on any point please consult
Ravenheat Manufacturing Ltd.

LOCATION OF BOILER

Siting of Ravenheat Combination RSF
820/20 (T) Boiler must be as follows. The
position of installation should be within the
building, unless otherwise protected by suit-
able enclosure. Adequate space for installa-
tion, servicing and air circulation around boil-
er must be allowed for.

The Ravenheat Combination RSF 820/20 (T)
Boiler must be fitted on a flat and vertical wall
capable of adequately supporting the weight
of the boiler and any ancillary equipment.
The appliance may be installed on a com-
bustible wall subject to the requirements of
the Local Authority and Building Regulations.

CLEARANCES AROUND THE APPLIANCE

The following minimum free spaces, required
for installation inspection and servicing, must
be left around the boiler

18 inches (450 mm) in front

8 inches (200 mm) above

6 inches (150 mm) below

3 inches (75 mm) on each side

1 inch (25 mm) in front when installed in a
cupboard

IMPORTANT NOTICE

If the combination boiler is to be fitted in a
timber framed building it should be fitted in
accordance with the British Gas Publication
Guide for Gas installations in Timber Frame
Housing Reference DM2. If in doubt advice
must be sought from the Local Gas Region
of British Gas.

The combination boiler may be installed in
any room or internal space, although partic-
ular attention is drawn to the requirements of
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4.5.1

4.6
4.6.1

the current |.E.E. Wiring Regulations, and in
Scotland the electrical provisions of the
Building Regulations applicable in Scotland,
with respect to the installation of the combi-
nation boiler in a room or internal space con-
taining a bath or shower.

Where a room sealed appliance is installed
in a room containing a bath or shower, any
electrical switch or appliance control, utilis-
ing mains electricity should be so situated
that it cannot be touched by a person using a
bath or shower.

A compartment used to enclose the combina-
tion boiler MUST be designed and construct-
ed specifically for this purpose. An exhisting
cupboard, or compartment, may be used pro-
vided it is modified accordingly. Where instal-
lation will be in an unusual location, special
procedures may be necessary. BS 6798 gives
detailed guidance on this aspect.

GAS SUPPLY

A gas meter is connected to the service pipe
by the Local Gas Region or a Local Gas
Region contractor. An existing meter should
be checked preferably by the gas Region to
ensure that the meter is adequate to deal with
the rate of gas supply required for all appli-
ances it serves. Installation pipes should be
fitted in accordance with BS 6891. Pipework
from the meter to the boiler must be of ade-
quate size (22 mm) min. To within at least 3
metres of the boiler. Pipework of 15 mm min.
can then be used for remaining pipe work to
the appliance. A smaller size than the boiler
inlet gas connection should not be used. The
complete installation must be tested for
soundness as described in the above Code.
N.B. if the gas supply for the boiler serves
other appliances, ensure an adequate sup-
ply is available both to the boiler and the
other appliances when they are in use at the
same time.

FLUE SYSTEM

The terminal should be located where
dispersal of combustion products is not
impeded and with due regard for the
damage or discoloration that might occur to
building products in the vicinity (see fig. 6).
The terminal must not be located in a place
where it is likely to cause a nuisance.

In cold and/or humid weather water vapour
may condense on leaving the flue terminal.
The effect of such “steaming” must be
considered.

The terminal must not be closer than 25 mm
(1 in) to any combustible material. For
protection of combustibles, refer to BS 5440.1.
Where a flue terminal is installed less than
850 mm from a plastic, or painted gutter; or
450 mm from painted eaves, an aluminium
shield 750 mm long, should be fitted to the
underside of the gutter or painted surface.

\

IMPORTANT NOTICE: If a left or right side
flue is required, then a 90 Degree Bend will
be needed. (Not supplied as standard).
Available on order. If the flue terminates less
than 2 M. above a balcony, above the
ground, or above a flat roof to which people
have access, then a suitable terminal guard

must be fitted.

Fit only recommended flue terminal guard
by securing concentrically around terminal

with screws.

Available on request from:
RAVENHEAT

Chartists Way

Morley, Leeds, West Yorkshire
ENGLAND LS27 9ET - UK.
Tel. (0113) 252 7007

IMPORTANT: It is absolutely ESSENTIAL to
ensure that products of combustion discharg-
ing from the terminal cannot re-enter the build-
ing, or any other adjacent building through
ventilators, windows, doors, natural air infiltra-
tion, or forced ventilation/air conditioning.

If products of combustion are found to be re-
entering any building, the appliance MUST
be turned OFF IMMEDIATELY, and the local

Gas Region consulted.

Terminal position for fan assisted boiler
(minimum distance)

A Directly below an open window or other
opening (e.g. air brick)

Below gutters, soil pipes or drain pipes
Beloweaves

Below balconies or car port roof

From vertical drain pipes and soil pipes
From internal or external corners
Above ground or below balcony level
From a surface facing a terminal

From a terminal facing a terminal

window) into dwelling
Vertically from a terminal on the same
walll

wall
Horizontally from a vertical terminal to a
wall

= r X & rITommgogom

From an opening in the car port (e.g. door

Horizontally from a terminal on the same

mm

300
25
25
25
25
25

300

600

1200

1200
1500
300
300

NOTE: The flue must terminate in a place not likely

to cause a nuisance.



