These instructions are to be left with the User or adjacent to the Gas Meter
) ECONOMAIRE 31/INTEJAN c €

Johnson WARM AIR HEATER
INSTALLATION, COMMISSIONING & SERVICING INSTRUCTIONS
G.C. Numbers:
Air Heater 42-416-16 Publication No. ZZ 1122/6
Water Circulator 53-416-3b February 2008

ECONOMAIRE 31/INTEJAN hasbeen tested and certified by Advanticafor usewith NATURAL gas G20.

Note Theseinstructions have been written to service both the ECONOMAIRE 31 and the ECONOMAIRE 31/INTEJAN. If your
heater does not have the intgjan circulator fitted, smply ignore the relevant section/s.
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1. BRIEF DESCRIPTION

11 ECONOMAIRE 3VINTEJAN isafan assisted downflow ducted warm air heater, which isfan flued and room sealed. The
heater is supplied with digital temperature control (for maximum comfort) and awater circulator as standard. In addition, a
rear rising duct kit isavailable for both modelsaswell asan INTEJAN circulator kit for retro-fit to the ECONOMAIRE 31.

1



12

The air heater output can be adjusted between 7.3kW (26.4MJ/h, 25,000 Btu/h) and 8.8kW (31.7MJ/h, 30,000 Btu/h) “summer
air circulation” of unheated air is available by manual selection (see the user’s instructions). INTEJAN output is 3.5kW
(12.6MJ/h; 11,900Btu/h).

Installation shall bein accordancewith thecurrent editionsof:-

Building Standards (Scotland) (Consolidation) Regulations
Building Regulations

Gas Safety (Installation and Use) Regulations (as amended)

BS 7671 Institute of Electrical Engineers (I.E.E.) Wiring Regulations
BS 6891 Installation of Low Pressure Gas Pipework of up to 28mm (R1) in domestic premises (2nd family gases).
BS 5440 Pt. 1 (Flues for Gas Appliances)

BS 5440 Pt. 2 (Air Supply for Gas Appliances)

BS 5864 Installation of Gas Fired Ducted Air Heaters

British System Design Manual “Gas Fired Warm Air Heating”
Model and Local Authority Bye-laws

BS 5546 Installation of Domestic Hot Water Supplies.

IMPORTANT: ITISASTATUTORY REQUIREMENT THAT ALL GASAPPLIANCESARE INSTALLED BY COMPETENT
PERSONS, (i.e. CORGI REGISTERED INSTALLERS) INACCORDANCEWITH THE GASSAFETY (INSTALLATION
AND USE) REGULATIONS(CURRENT EDITION). FAILURETO COMPLY WITH THESE REGULATIONSMAY LEADTO

PROSECUTION.
13 TECHNICAL DATA
ECONOMAIRE 31 ECONOMAIRE 31 INTEJAN
Weight: 54kg 61kg
Air Heater Water Circulator

Gas G20

Gas Supply Pressure 20mbar

Gas Category I 2H

Countries of Installation GB & IE

Electrical Supply 230 ~ 50Hz fused 5A 250W

Nox Class 1

M ax Water Side Operating | N/A 3bar

pressure (PM S)

Open Vented System N/A Yes

Sealed System N/A Yes

AIR HEATER WATER CIRCULATOR
LOW RATE HIGH RATE
KW MJ/h Btu/h KW MJ/h Btu/h KW MJ/h Btu/h

INPUT (gross) 10.0 36.0 34,100 11.6 418 39,600 4.86 175 16,600
OUTPUT 7.3 26.4 25,000 8.8 31.7 30,000 35 12.6 11,900
foa;rgi/?t;’ 0.93mf/h (32.91t/h) 1.10m*h (38.2ft/h) 0.458m?/h (16.2ft/h)
E:g:seurrje(trtgg 9.7mbar (3.9 in wg) 12.6mbar (5.0 in wg) 15.0mbar (6.0 in wg)
Main Injector Polidoro AL 270 Amal 187/001/400
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HEATER COMPARTMENT AND CLEARANCES (SeeBS5364)

IMPORTANT: If the heater isto be fitted to an existing base duct (warm air plenum), ways ensure that installation is
carried out such that the rear left hand corner of the heater is aligned with the rear left hand corner of the base duct, so that
any overhang or blanking off will be at the front and/or right hand side. In any event, blanking plates must be mechanically
secured and all joints sealed.

When the heater isfitted into a compartment, a minimum clearance from the compartment walls of 6mm (1/4 in) at the sides
and rear and 75mm (3 in) at the front must be left. Consideration should also be given to the space required for the removal
and replacement of the filter tray and the entry of the gas, water and electrical supplies. If gas and /or water connections are
made from a side entry, aminimum clearance of 75mm (3in) isrequired at that side.

For service access, aminimum of 450mm (18ins) isrequired at the front of the heater. Space must also be allowed, ina
compartment installation, to permit the removal of the heater. The clearance between the appliance and the compartment
should be not less than 75mm (3 in). However, if clearances are less than 75mm, the internal surface of the compartment
must be lined with non-combustible material and the compartment must be of afixed rigid structure.

In airing cupboard installations, the part used as the air heater compartment must comply with the relevant section of BS
5864 and must be completely separated by either a non-combustible partition or a perforated metal partition with the
perforations not exceeding 13mm (1/2in). The secondary flue must be atight fit where it passes through the partition and
must be suitably protected (see BS 5440: Part 1).

In under-stairs installations, the compartment must comply with the relevant section of BS 5864, provided that in addition all
internal surfaces (including the base) are non-combustible or lined with non-combustible material. This requirement is
applicable only to dwellings of more than two storeys.

In free-standing installations, (see instructions packed with either: TC31M; TP31M; TS31M or TSG31M top closure kit),
only one or two wallswill bein close proximity to the air heater; these must be non-combustible.

Where the air heater is to be installed onto a combustible surface and under-floor ducting used, a suitable base tray (BT32)
MUST be used in order to provideinsulation. NB wher e a base plenum isused no basetray isrequired!

VENTILATION AIR

When installed in a compartment two permanent ventilation openings into the compartment are required, one at high level
and one at low level. The minimum effective areas specified in Table 1 are related to the rated heat input of the air heater and
assumethat an INTEJAN circulator is fitted.

DUCT SYSTEM

(See British Design Manual - Gas fired Warm Air Hesting)

41

RETURNAIR

411 Room-seded appliances may be installed without return air ducting, provided that the path between the return air
grille and the appliance return air inlet is protected in such amanner that the required air-flow will be maintained at al
times. Thereturn air grille MUST have afree area of not less than 860cm? (137in?). It isrecommended that the return
air duct not be routed directly from the main living area, but from a convenient central area serving the remainder of
the dwelling.

412 Thereturn air system should be constructed of fire-resistant material. The flue shall not be run through an area
serving as areturn air plenum. It is extremely important that the correct size of return air grilles and ducting is used.
For heaters on maximum output the return air duct size should not be less than the equivaent of 250mm x 200mm
(10" x 8"). If flexible duct is used the duct diameter should not be less than 300mm (12") dia. Thereturn air grille
should have a free area of not less than 860cm? (137in?).

413 An adequate and unobstructed return air path is essential from areas not served by a directly ducted return and to
whichwarm air is delivered. All such rooms should be fitted with relief grilles which have afree area of 0.0088m#kW
(1in%250Btu/h) of heat supplied to the room. The only exceptions are kitchens, bathrooms and WC.'s.

414 Thereturn air duct should allow for ease of removal for access to the flue.

Low level grille 162e¢m? (251n?)
VENTILATED FROM INSIDE
BUILDING

High level grille 162cm? (251n)

Low level grille 81cm? (13in%)
VENTILATED FROM OUTSIDE
BUILDING

High level grille 81cm? (13in%)

Tablel:
Minimum EffectiveAreas
3
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All duct work in the room or internal space in which the heater is installed shall be mechanically secured and sealed
with ducting tape.

42  WARM DELIVEREDAIR

421

422

5.

All duct work, including riser ducts, should be fully insulated with 50mm (2in) fibreglass or similar. If short extended
duct runs are taken below floor level these should be similarly insulated and in addition wrapped with a sound
vapour proof barrier. They must also be protected from crushing.

The duct system should be carefully designed (as given in the guidelines in the British System Design Manual) to
suit the needs of specific heating requirements and building layout. The type of duct system (e.g. radial/extended
plenum/ stepped) should be installed using the least number of fittings to minimise airflow resistance. The base
duct, which equalises the air pressure to supply ducts, must be constructed to support the weight of the heater,
which must be sealed using self-adhesive foam strip, ducting tape or sealing compound. All ducting and blanking
plates must be mechanically secured and sealed.

INSTALLATION REQUIREMENTS

NOTE: THISAPPLIANCE MUST ONLY BEINSTALLEDWITH THE SUPPLIEDACCESSORIESAND TERMINAL.
51 FLUES The ECONOMAIRE 31/INTEJAN can be used with horizontal or vertical flue types C12 and C32. You should

511
512
513

514

515
516

5.17

518

519
5.1.10

5111
5111

also consult (or be familiar with) British Standards BS 5440 Pt. 1 Flues
All joints must be soundly sealed.
Sufficient support brackets must be used in order to support the total weight of the flue system.

The flue must conform with Building Regulations and British Gas Materials and Installations specification (3"
edition) regarding clearance and shielding from combustible materials.

The horizontal flue length MUST NOT be less than 300mm plus 90°bend and MUST NOT exceed 12m excluding
terminal.

The total vertical flue length MUST NOT be less than 1m and MUST NOT exceed 12m excluding terminal.

Total length refers to the equivalent worked flue length and therefore includes bends and NOT the distance from the
heater to the flue terminal.

When calculating total flue length, reference MUST be made to the following ‘equivalent lengths’:

A) 90°bend =2m B) 45°bend =1m
The maximum number of 90°bends that can be used is:
A) Horizontal = 4 B) Vertical =4

If a “‘short flue” is used, the factory fitted flue orifice MUST be left in place (see Fig.3).
‘short flue’ refers to a total flue length not exceeding:

A) Horizontal (plus 90° bend) =0.8m B) Vertical (including terminal) = 5m
Where the total flue length exceeds these lengths, the flue orifice MUST be removed.

The heater is supplied with either a horizontal or vertical flue, dependant upon your specification when ordering.
Reference should be made to Table 2 for extra flue/terminal components.

Orifice

Flue Adaptor

o

Fig. 3
FlueAdaptor and Orifice
4
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HORIZONTAL TERMINAL LOCATION:

521

522

523

524

525

525

526

527
528

The terminal must be positioned on the outside of the building and allow for the free passage of air across it
atALL times.

Avoid positions where the termind is adjacent to projections, particularly under a balcony or immediately
adjacent to a drain pipe.

The terminal position must ensure that combustion products cannot enter the building in which the heater is
installed (or any adjacent building) through windows, doors or by any other means.

Fig. 4 shows recommended terminal positions

It is recommended that the flue is fitted so that the outer part is flush with the wall. However, where thisis
not the case, the maximum protrusion of the outer part of the flue through the wall MUST NOT exeed 22mm
(seeFig.5)

If the heater isto beinstalled in atimber framed building you MUST consult British Gas publication “ Guide
for Gas Installations in Timber Framed Housing DM2” or your local gas region.

Where the lowest part of the flue terminal is located less than 2 metres above the ground, a bal cony, or
above aflat roof across which there is access, the terminal MUST be fitted with a Tower Flue Components
type K3 guard (or similar) such that the distance between the guard and the nearest part of the terminal is no
lessthan 50mm.

Reference should be made to Table 2 for required terminal components and guard.

NOTE: TOENSURE THAT RAINWATER CANNOT ENTER THEHEATER UNIT, THE FLUEMUST BE
INSTALLEDWITHASLIGHT FALL AWAY FROM THEHEATER.

@\
&

%)
R

%“/

Terminal Position Min Distance

A Directly below awindow or other opening 300mm
B Below gutters, soil pipes or drain pipes 7AmTm
C Below eaves 200mm
D Below balcony 200mm
E From vertical drain/soil pipes 150mm
F Frominternal or external corners 300mm
G Above ground or balcony level 300mm
H From a surface facing terminal 600mm

I Fromaterminal facing aterminal 1200mm
J Vertically from aterminal on the samewall 1500mm
K Horizontally from aterminal on the ssmewall 300mm

Fig.4

Recommended (Horizontal) Terminal Positions
5
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Max. Protrusion (22mm)
Outer Tube Flue Tube

Fig.5
Horizontal Flue Terminal (Showing M aximum Protrusion)

VERTICAL TERMINAL LOCATION:

531

532

533

534
535

536
537

The ECONOMAIRE 31/INTEJAN is designed to be used with a vertical flue where the installation of a horizontal
flue is either not possible or not desired.

Installation of a vertical flue can be achieved on either a flat or pitched roof with a pitch angle of between 25° and
50°.

The terminal MUST be positioned on the outside of the building and allow for the free passage of air across it at
ALL times.

Avoid positions where the terminal is adjacent to projections; particularly under a balcony.

The terminal position must ensure that combustion products cannot enter the building in which the heater is
installed (or any adjacent building) through windows, doors or by any other means.

Fig. 6 shows recommended terminal positions.

Reference should be made to Table 2 for the required terminal components.

Terminal Position Min Distance

A Directly below a window or other opening 300mm

B Above roof level (to base of terminal) 300mm

C From adjacent wall to flue 300mm

D From internal corner to flue 400mm

E From facing terminal 1200mm

F Between terminals 300mm

G Below eaves or balcony NOT RECOMMENDED

Fig. 6

Recommended (Vertical) Terminal Positions
6



NOTE:

54

541

542

PART No CONTENTS COLOUR
1000-0014840 1 X 90° Standard Flue Elbow White
1000-0014850 1 X 45° Flue Elbows White
1000-0014870 1 X 500mm Extension White
1000-0014860 1 X 1000mm Extension White
1 X Vertical Terminal )
1000-0014880 1 X Support Bracket Anthracite
1 X Vertical Terminal
1000-0014980 1 X Support Bracket Terracotta
1000-0014890 1 X Lead Pitched Roof Flashing Anthracite
1 X Collar
1000-0014990 1 X Lead Pitched Roof Flashing Terracotta
1 X Collar
1000-0014900 1 X Aluminium Flat Roof Flashing Aluminium
1000-0014910 1 X Horizontal Wall Terminal White
1000-0014920 2 X Wall Plates (for above) N/A
1 X Horizontal Wall Terminal
1000-0014930 > % Wall Plates N/A
1000-0014940 1 X Condensation Drain White
1000-0014950 1 X Syphon Kit (for above) N/A
1 X Condensation Drain
1000-0014960 1 X Syphon Kit N/A
1000-0014970 1 X Wall Bracket (100mm dia) N/A
1000-0015430 1 X Terminal Guard N/A
Table2.
Flueand Terminal Components
ELECTRICAL
WARNING: THISAPPLIANCE MUST BE EARTHED!
Mains.

a The heater is supplied with mains cable (PV C sheathed, heat resisting to 85°C), 3 core: Brown; Blue; Green/
Yellow, 6A, 0.75mm?), connected to atermina block and exiting through the heater at the right hand top. The
cableis suitable for a 230V 50Hz supply and requires connection to the fixed wiring using a double pole
switched, fused spur with a contact separation of at least 3mm in ALL poles. The fuse fitted must be rated 5A
to BS 1362. Connections must also be in accordance with the current edition of |.E.E Regulations BS 7671.

If, for any reason, the heater is re-wired, then 3 core cable that meets the above specification MUST be used. Under
NO circumstances, should 5 core cable be used for the combined purpose of supplying power to the heater and
connecting the thermista-stat!

b. Fan delay and overheat (limit controls) are not adjustable and are factory set so that the limit switch opens at
80°C and closes at 40°C.
o An electronic controller (thermista-stat) is supplied which acts like a room thermostat.

Ther mista-stat and itslocation.

a The thermista-stat should be located where thereisfree air circulation and positioned approx. 1.5m (5ft) from
the floor.

b. Avoid the following locations:

i. In aroom where temperature is greatly affected by the sun or any other heat source, e.g. radiant fire,
wall light fittingsor TV set.

ii. Near an outside door or windows, or on an outside wall.
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6.2

6.3

iii. Where it will be affected by warm air ducts, diffusers, waste pipes or the heater itself.
iv. Where it will be subjected to vibration.
C. Connect the thermista-stat wires to terminals ‘8” and ‘9’ on the terminal block (see Figs. 13 & 14).
GAS (See BS 5864 and BS 6891)

551 The local gas supply conditions MUST be adequate for the specified burner pressures as stated in the technical
specification (para. 1.3)

552 An independent gas supply pipe from the meter is to be preferred wherever possible. Where this is not possible, the
pipe must be capable of taking the complete input of the heater and all other gas appliances being served by the
same pipe. This supply should be suitably sized to conform to British Standards requirements of no more than 1.0
mbar (0.4in wg) pressure drop (See table of discharge in BS 6891).

553 The 1/2in union gas cock (supplied) MUST be fitted to the gas inlet of the heater for easy isolation during servicing.
The gas pipe should be fitted and installed so as to be durable, substantial and gas tight. To assist in determining
where a gas connection may not be tight, a leak detection fluid should be applied around the connection. Under no
circumstances should a flame be used to locate a gas leak. Gas entry to the air heater is through either side or the
base, to a Rc1/2 (1/2in BSP. external [taper] thread).

AIRHEATER COMMISS ONING

PREPARATION:

After installation of the appliance, you MUST do the following:

6.1.1 Test for gas leakage using proprietary detection fluid and seal any leaks found.
6.1.2  Carry out preliminary electrical system checks.

6.1.3  Ensure that:

a. filter, fan and fan compartments are free from obstructions.
b. all registers or grilles are open and conform to design specifications.
C. return, relief and ventilation air installations are adequate.

SYSTEM BALANCING:
6.2.1 Set the air heater electrical supply ON.
6.22  Set the thermista-stat to the “SUMMER AIRFLOW” position.

6.23 Balance the system to provide the required volume proportions at the warm air outlets.
Note: If the system includes ceiling diffusers, the air through these should be NOT LESS THAN 1.5m/s (300ft/min),
except for very small rooms, (i.e. bathrooms etc.). Outlet faces may require partial blanking in order to achieve this.

LIGHTINGIGNITION AND MAIN BURNER:

6.3.1  Turn on the gas supply to the heater.

6.32  Set both the “AIR HEATER” and “WATER HEATER” switches on the time control unit to the “OFF” position.
6.23  Set the thermista-stat to “9”.

6.34 Locate the status LED indicator which can be observed through the inspection hole in the bottom right hand corner
of the control module.

6.3.5 Turn on the mains power supply to the heater
6.3.6 Setthe “AIR HEATER” switch on the time control to “CONT.” and observe the LED status indicator.

6.3.7  Whilst the control module runs through its diagnostic cycle the decimal point (DP) in the bottom right hand corner
of the LED display will flash continuously.

6.3.8  The ignitor will spark for a maximum period of 60 seconds during which time the ignition and main burners SHOULD
ignite and the igniter will stop.

6.3.9 When the control module reaches stage 5, (indicated by “5” on the LED) power is fed to the gas valve and the green
LED “ON” light on the indicator panel will illuminate. After a period of approx. 5 seconds, the module will move on to
stage 6 (indicated by “6” on the LED). NOTE: regar dless of when the burner ignitesduring the 60 second period,
the L ED will continueto display stage®6.

6.3.10 If, after the 60 second period, the main burner has ignited the LED indicator will show “0” and the green LED “ON”
light on the indicator panel will remain steady.

6.3.11 If the main burner fails to ignite, the red LED marked “LOCKOUT” will illuminate on the display panel and the LED
status indicator will display an alphanumeric character relevant the the fault detected.

6.3.12 In the event of a lockout and the ignition and main burners failing to ignite, reference should be made to table 4 in
the fault finding section of these instructions in order to establish the fault condition.

8
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Fig. 7
Electrical Door Assembly
(showingtimecontrol, indicator panel and statusindicator)

6.313 Allow the air heater to operate for aminimum of 15 minutes to ensure stability.
6314 Reset the thermista-stat to the desired comfort level
6.315 Set the time control to the desired “on and “off” periods.
6316 Setthe“AIRHEATER” switch on thetime control to “TIMED”.
64 MAINBURNER PRESSURE TEST:

NOTE: AIRHEATER BURNERSARE FACTORY SET TO PROVIDEANOMINAL HIGH RATE OUTPUT ASDE-
TAILED IN SUB PARA 1.2

64.1 Loosen the screw on the outlet pressure test point and fit a pressure test gauge (see Fig. 8)

64.2 Check the gauge reading against the information at paragraph 1.3.

643 If necessary, use the burner pressure adjuster to obtain required gauge reading in accordance with paragraph 1.3.
644 Remove the pressure gauge and re-tighten screw on the outlet pressure test point.

65 AUTOMATIC CONTROLSCHECK
651 Light theignition and main burners as detailed in 6.3 above.
652 Allow the heater to operate for 15 minutes to ensure stability.
653 After ashort period, ensure that the fan increases to full speed.

654  When the temperature reaches the control setting, check that the main burner cycles ON and OFF at intervals of
approx. 75 to 120 seconds.

66  SAFETY CHECK:

In order to check the correct operation of the control module, run the heater for a short period and introduce a fault condition by
carrying out the following sequence:

66.1 Check for gas soundness within the appliance.
6.6.3 Turn on both the gas and electrical supplies to the heater.
664 Setthe“AIR HEATER” switch on thetime control unit to “CONT”.

6,65 Light theignition and main burners as described in section 6.3
9



1. Inlet Pressure Test Point.
2. Outlet Pressure Test Point.
3. Burner Pressure Adjuster.

Fig. 8
Multifunction Control
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6.6.6 Allow the heater to run for a period of 5 minutes to stabalise.

6.6.7 Turn off gas supply to heater at the heater Gas Cock. DO NOT TURN OFF AT GASMETER!

6.6.8 Having detected the fault condition, the module should cause the red LED on the indicator panel to flash and the
module will go through the ignition sequence. Having detected the fault condition a second time, the control module
should cause the heater to go into lockout, indicated by a constant red LED and the LED status indicator will show
" 6”

669 Reinstate gas supply and wait for a minimum period of 10 seconds.

6.6.10 Depressthe “RESET” button on the Indicator Panel.

6.6.11 The heater will go through itsignition procedure and the ignition and main burners SHOULD ignite.

66.12 Setthe“AIR HEATER” switch on the time control unit to “TIMED”

7 INTEJANCIRCULATOR

71  WATER CIRCULATION SY STEM .Detailed recommendationsfor thewater circulation system aregivenin BS6798,

BS5449 (for small bore and microbore central heating systems), and BS5446. The maximum water side operating pressure

(PMS)is3bar.

711 To ensure good circulation in gravity circuits, flow pipes should be designed to run vertically from the water heater
before running laterally. Any lateral run should be less than 2 x the previous vertical run. Pipework should be
installed with arise towards the vent point. In systems with poor circulation, a pump kit is also available.

7.12 Drain cocks must be located in accessible positions that permit the draining of the whole system, including the
appliance and hot water storage vessel. A drain cock should be fitted at the lowest point of the water heating circuit
and, in the case of an indirect system, another must be fitted at the lowest point of the cold feed. Drain cocks should
be at least Y/, in nominal size and be in accordance with BS2879.

7.13 Economy vaves can only be used in a DIRECT installation.

NOTE: Thecirculator thermostat isfactory set to provideatemper aturerangeof 50°C to 82°C. Thetemperatureis
increased by rotating thether omostat knob clockwiseand temperaturestop 2 MUST beleft in position (seefig. 9a)
if thecirculator isused on adirect system, ensuringamaximum temper atureof 60°C. For indirect applications,
removetemperaturestop 2.

Inorder toensurethat soundnessof the heater ismaintained, you MUST ensurethat flow and return pipesintothe
sealed compartment ar esealed with thesupplied grommets!
Feed
Tank @
e — 0T
Temp. stop 2 for direct
system. Remove for Spindle
i B Hot water indirect system
/R application. e A
(7
S \
Temp. stop 1
© Direct storage Fixing screw
cylinder /@
_____—Draincock - /
) Snap rivet
Circulator Fig.%9a

Typical INTEJAN direct system application.

Fig.9 ..
¢ Position of temper aturestops
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7.2

WATER CONNECTIONS

Note:  Both flow and return connections are Rp¥/, (*/, in BSP female) connections.

IMPORTANT: Usecompression fittingsat theapplianceflow and retur n connectionsand at theair heater casing exit, tofacilitate
easy accesstothecirculator body.

721
722
723

724
A)
B)

NOTE:

Remove the fixing screws holding the sealing panel in place.
Carefully remove the sealing panel, such that access can be gained to the circulator compartment.

Side Exit: Knockouts/holes are provided in both sides of the heater cabinet for external pipe routing. Horizontal pipe
runs are to be kept to an absolute minimum.

Top Exit:

Remove the plastic plugs from the air heater top panel and the fan chamber floor.

Pass the flow and return pipes (flow pipe to the rear) from below and then locate the pipes with the circulator body
connections. Fully tighten the connections to the main body before completing the connections to the top ends of

the Flow and Return pipes, ensuring that the pipework does not restrict access to the circulator thermostat phial
pocket or the air heater heat exchanger access panel.

In order to maintain an air tight seal, the supplied grommets MUST be used where the flow and return pipes pass
through the upper sealing plate and diaphragm.

IMPORTANT: Ensurethat thefittingson thecir culator body arewell supported when making flow and r etur n connections.

725

8.1
811
8.12

Using good quality duct tape, seal around the Flow and Return pipes where they pass through the air heater top
panel and fan chamber floor.

INTEJAN CIRCULATOR COMMISS ONING

PREPARATION:

Ensure that the gas and electrical supplies are OFF.
Fill the water circulation system, clear any air locks and check for water soundness, sealing any leaks detected.

Cold water

() storage

Hot water

] tﬂJ—ln:g%"\Drain

— |9 cock
Indirect storage
cylinder
| A -
L ~—__Drain
Circulator cock
Fig. 10

Typical INTEJAN indirect system application.
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82

83

84

8.13

Refit the sealing panel and secure using the fixing screws.

NOTE: Whilst the sealing panel needs to be fixed in such a manner so as to ensure an air tight seal, care MUST be taken not

to over tighten the fixing screws.

LIGHTING IGNITIONAND MAIN BURNERS:

821
822
823
824

825

826
827
828

829

8210

8211

8212

8213

8214

8215
8216
8217
8218

Turn on the gas supply to the heater.
Set both the “AIR HEATER” and “WATER HEATER” switches on the time control unit to the “OFF" position.
Set the thermostat so that it reaches the maximum stop.

Unless you have aready done so, loosen the top and bottom screws on the electrical cover plate. DO NOT
COMPLETELY REMOVETHE SCREWS.

If not already removed, remove by dliding the plate upwards, such that the LED status indicator can be observed
through the inspection hole at the bottom right hand corner of the control module.

Turn on the mains power supply to the heater
Set the “WATER HEATER” switch on the time control to “CONT.” and observe the LED status indicator.

Whilst the control module runs through its diagnostic cycle the decimal point (DP) in the bottom right hand corner
of the LED display will flash continuously.

Theignitor will spark for amaximum period of 60 seconds during which time the ignition burner and main burner
SHOULD ignite and theigniter will stop.

When the control module reaches stage 8, (indicated by “8” on the LED) power is fed to the gas valve and the green
LED “ON” light on theindicator panel will illuminate. After aperiod of approx. 5 seconds, the module will move on to
stage 9 (indicated by “9” onthe LED). NOTE: regar dless of when the burner ignitesduring the 60 second period,
theLED will continuetodisplay stage9.

If, after the 60 second period, the main burner hasignited the LED indicator will show “0” and the green LED “ON”
light on the indicator panel will remain steady.

If themain burner failsto ignite, the red LED marked “LOCKOUT” will illuminate on the display panel and the LED
status indicator will display an aphanumeric character relevant the the fault detected.

In the event of alockout and the ignition and main burners failing to ignite, reference should be made to table 4 in
the fault finding section of these instructions in order to establish the fault condition.

Test for gas leakage at the supply, multifunctional control, ignition burner and main burner using proprietary
detection fluid, sealing any lesks found.

Allow the circulator to operate for aminimum of 15 minutes to ensure stability.
Reset the thermostat to the desired water temperature.

Set the time control to the desired “on” and “off” periods.

Set the “WATER HEATER” switch on the time control to “TIMED”.

WATER BURNER PRESSURE TEST:
NOTE: THE WATER CIRCULATOR BURNERSARE PRE-SET AND SHOULD NOT REQUIRE ADJUSTING.

831 Loosen the screw on the outlet pressure test point and fit a pressure test gauge (see Fig. 8)

832 Check the gauge reading against the information at paragraph 1.3.

833 If necessary, use the burner pressure adjuster to obtain the required gauge reading as shown at paragraph 1.3
834 Remove the pressure gauge and re-tighten the screw on the outlet pressure test point.

SAFETY CHECKS:

84.1 Check for gas soundness within the appliance.

84.2 Check for water soudness around circulator and ALL joints.

843 Turn on both the gas and electrical supplies to the heater.

844  Setthe“WATER HEATER” switch on the time control unit to “CONT".

845 Light theignition and main burners as described in section 8.2

846 Allow thecirculator to operate for aperiod of 5 minutes to stabilise.

84.7 Turn off gas supply to heater at the heater gas cock. DO NOT TURN OFF AT GAS METER!

848 Thecirculator SHOULD automatically go into “LOCKOUT"” indicated by the red LED on the indicator panel and the

LED statusindicator will show “H”
13



849

84.10
84.11
84.12

Reinstate gas supply and wait for a minimum period of 10 seconds.

Depress the “RESET” button on the indicator panel.

The heater will go through its ignition procedure and the ignition and main burners SHOULD ignite.
Set the “WATER HEATER” switch on the time control unit to “TIMED”

INSTRUCTIONSFOR USERS

9.1  If the building is unoccupied, ensure that the user instructions are left taped to the air heater for the the user’s reference and
that the installation instructions are left at or near the air heater for use on future service calls.

92  If the building is occupied, hand the user instructions over and ensure that the user understands:

921
922
923
924
9.25
9.26
9.2.7
928
929
9210

9211
9212
9213

10.

How to light both the air heater and water circulator.

How to re-set the air heater or water circulator if “LOCKOUT” occurs.

How to operate the time control, thermista-stat and the SUMMER AIRFLOW switch.

That the time control must be reset following a power failure.

How to use the circulator thermostat to set the water temperature.

How to turn off the heater and switch off the electrical supply to the heater.

How to remove, clean and refit the air filter and at what intervals, (i.e. fortnightly, or weekly for new houses).
How to control the heating system by opening and closing warm air outlets.

How to obtain summer air circulation.

That the air grilles on the heater or heater compartment; grilles and ventilators in the walls, windows or doors of the
buildingM UST NOT BE OBSTRUCTED.

That the heater must be serviced at least once a year by a competent person to ensure efficient and safe operation.
That the red instructions for safe use have been pointed out and understood.
That expert help must be obtained if persistent “LOCKOUT” occurs.

MAINTENANCE

NOTE: It isrecommended that thisappliancebeserviced at intervalsof nolessthan 12 months.

IMPORTANT: Ensurethat thegasand electricity suppliesar eisolated beforecommencing any maintenanceor replacement of
components. Becausetheapplianceisroom sealed, it isalsoimper ativethat if at any stage of repair sthe gasket on the sealing
plateisdamaged it MUST ber eplaced! After completion of any maintenance, alwaystest for gassoundnessand carry out a
completefunctional test of theappliancein accor dancewith the Commissioning I nstructionsat paragraphs 6.1to6.6inclusive.

101 ROUTINEMAINTENANCE:

1011
10.1.2
10.1.3
10.14

1015

10.1.6
10.1.7
10.1.8

10.1.9

10.1.10
10.1.11

Operate the appliance and check for the correct function of the burner and controls.
Turn OFF the gas and electrical supplies to the appliance.
Remove the air heater front panel.

Remove and check the return air filter/cleaner for cleanliness, remove and clean the air circulation fan as detailed in
para 10.6.

Remove the burner and controls assembly as detailed in para 10.2, inspect and clean the main burner and injector as
necessary. Examine the main burner for cracks, including hairline cracks, exchanging the burner as necessary.

Inspect and clear the ignition burner orifice.
Clean the heat exchanger flueways by thoroughly brushing from above and below.

By viewing through the fan aperture, and using a torch or similar, examine the heat exchanger externally for signs of
cracks or holes, particularly around welded joints.

Using a torch or similar, introduce a light source into the heat exchanger burner aperture and upper access port, and
again examine the heat exchanger for signs of cracks or holes, particularly around welded joints, whilst again
viewing through the fan aperture.

Refit the air circulation fan, burner and controls assembly, and air filter/air cleaner.

Allow the air heater to operate for approximately 15 minutes to ensure stability and, with the main burner lit, ensure
that the operation of the air circulation fan does not affect the main burner flame profile.
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10.1.12 Locate the flue gas test point (see fig.1) and attach a flue gas analyser to the test point in accordance with the

manufacturer’singtructions. NOTE: the CO/CO, ratio should be no greater than 0.008

10.1.13 Fully commission the appliance in accordance with paragraphs 6 and 8.
NOTE: The flue gas test MUST NOT be used as an dternative to servicing the heater!

102 MULTIFUNCTION CONTROL ANDAIRHEATER/WATER CIRCULATOR BURNERASSEMBLY REMOVAL:

NOTE: Both the air heater and water circulator burner assemblies, as well as their respective ignition burner assemblies,
MUST be removed as a complete unit together with their respective multifunction control.

PROCEDURE:

1021
1022
1023
1024

1025

1026
1027
1028
1029

Ensure that the gas and electrical supplies are switched OFF.
Remove the front door from the heater.
Remove the fixing screws that hold the sealing panel in place and carefully remove the panel.

Disconnect the electronic module from the relevant multifunction control by removing the securing bolt and diding
it forwards off the multifunction control, taking care not to cause damage!

Disconnect the gas supply to the water circulator multifunction control at the flared connection on the top of the
gas supply feed.

For removal of the air heater mutifunction control, remove the relevant burner assembly fixing screws.
Break the gas supply at the gas union and remove the gas feed pipe fixing screw.
Whilst supporting the assembly, carefully remove the fixing screws securing the multifunction control.

Carefully remove the complete assembly by diding the sealing grommet out of the bulkhead, taking care not to
cause damage to the grommet!

10210 Refitting the burner assembly is a reverse procedure of the above instructions.

103 BURNERASSEMBLY CLEANING:

1031
1032
1033

1034

1035

1036

Remove the burner assembly as detailed above.
Disconnect the ignition burner gas feed pipe from the ignition burner

Release the single screw, nut and washer securing the ignition burner to the main burner and remove the ignition
burner.

Release the 2 screws, nuts and washers securing the main burner to the mounting bracket and remove the main
burner.

Clean the burner thoroughly both inside and out with a soft brush. DO NOT ENLARGE, DISTORT OR
DAMAGE BURNER HOLES.

Reassemble in reverse order.

104. IGNITION BURNERAND ELECTRODE REMOVAL AND REPLACEMENT:

1041
104.2
104.3
1044

1045

104.6

104.7

1048

Remove the burner as detailed in 10.2 above.
Disconnect the igniter lead from electrode.
Break the gas feed at the burner end of the gas feed pipe.

Release the single screw, nut and washer securing the ignition burner to the main burner assembly and carefully
remove the ignition burner assembly.

Release the electrode securing nut from the ignition burner assembly and withdraw the electrode.

Release the ignition burner feed pipe securing nut from the ignition burner assembly and withdraw the feed pipe and
injector from the ignition burner assembly. Disconnect the ignition burner injector from the ignition burner feed pipe
hook.

Release the 2 x 5mm screws securing the ignition burner bracket to the ignition burner mounting bracket and remove
the ignition burner bracket.

Refitting or replacement isin reverse order.

NOTE: If, at any time, the gas supply feed pipe isremoved from the multifunction control, the ‘O’ ring MUST be replaced.
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106 AIRCIRCULATINGFAN,REMOVAL AND CLEANING:

10.7

10.6.1 Ensure that the electrical supply is isolated.

10.6..2 Remove the front door from the heater and remove the 3 x fixing screws on the electrical door assembly.

10.6.3 Open the door assembly outwards on its hinges (see fig. 7) such that access is gained to the rear of the assembly.
10.6.4 Disconnect the fan flying leads from the fan assembly.

10.6.5 Release the fan assembly securing screw and withdraw the fan assembly from the heater cabinet, avoiding damage
to the fan blades.

10.6.6 Remove all dust from both the impeller and motor, taking care to not disturb the balance of the fan.
10.6.7 Refitting or replacement is in reverse order.

CONTROL MODULE REMOVAL:

10.7.1 Ensure that the electrical supply is isolated.

10.7.2 Remove the front door from the heater.

10.7.3 Loosen the top and bottom screws holding the electrical cover plate in place on the electrical door assembly. (see
fig. 7) DONOT COMPLETELY REMOVE THE SCREWS AT THIS STAGE.

10.74 Remove the cover plate by sliding it upwards, such that it exposes the control module.
10.75 Carefully disconnect the module by lifting the connecting blocks off the circuit board (see fig. 11)

NOTE: Thereisnoneed toloosen any of the connection screwson theconnector blocks!

108

10.76 Completely remove the top and bottom cover plate screws and pull the control module free of the electrical door
assembly.

10.7.7 Fit the new control module in place and partially fit the cover plate fixing screws. DO NOT TIGHTEN SCREWS AT
THISSTAGE!

10.7.8 Re-connect the module by carefully pushing the connector blocks onto the circuit board.
10.7.9 Re-fit the electrical cover plate and tighten the cover plate screws.

10.7.10 Re-establish electrical supply.

10.7.11 Commission air heater and water circulator as decribed in the relevant sections above.

NOTE: [ Connector

Todisconnect themaodule,
LIFT theconnector blocks
off thecircuit board. DO
NOT removethewires
from the connector block!

Fig. 11
Control module, showing connector blocks.

TIME CONTROL, SWITCHAND LED INDICATOR (DAUGHTER BOARD) REMOVAL:

Preparation:

10.8.1 Ensure that the electrical supply is isolated.

10.8.2 Remove the appliance front door and release the 3 x securing screws on the electrical door assembly.

10.8.3 Open the door assembly outwards on its hinges (see fig. 7) such that access is gained to the rear of the assembly.
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109

1010

1011

NOTE:

TimeControl removal:
1083 Disconnect spade terminal connectors “C1”, “C2”, “C3” and “C5” from the time control.

1084 Release the 3 x fixing screws securing the clock mounting plate to the electrical door and withdraw the total assem-
bly from the door.

1085 Removethe 3 X M3 boltsthat secure the time clock mechanism and remove from the mounting plate.
1086 Refitting or replacement isin reverse order.

LED Indicator (Daughter Boar d)

10.8.7 Disconnect the daughter board by unplugging the flylead from the control module board.

1088 Releasethe 3 x fixing screws securing the clock mounting plate to the electrical door and withdraw the total assem-
bly from the door.

1089 Removethe 2 X M3 nuts holding the board onto the bolts and remove.

10.8.10 Replacement isin reverse order, ensuring to refit the spacers.

Switch/sremoval:

10.8.11 Disconnect the spade termina connectors “S1”, “S2” and “S3” or “S4”, “S5” and “S6” from the switch terminals.
10.8.12 Release the switch/s by pressing out from the back of the electrical door assembly.

10.8.13 Fit new switch/s and lock into position by pressing home until the locking tabs locate on the top and bottom of the
switch.

10.8.14 Re-connect the spade connectors.

10815 Re-fitting of the electrical door assembly isin reverse order.

10.816 Closethe eectrical door assembly and secure using the 3 x fixing screws.

10817 Set the time control to correct time.

10.818 Set the time control to the required “ON” and “OFF’ periods.

FANDELAY CONTROL/LIMIT SWITCHREMOVAL:

109.1 Ensure that the electrical supply is isolated.

109.2 Remove the appliance front door.

1093 Removethe 2 x fixing screws holding the FDC/limit switch assembly in place and withdraw from the appliance.
1094 Disconnect the wires from the terminal block and release the clamping bush, in order to remove the wiring harness.
1095 Réfitting or replacement isin reverse order.

WATER CIRCULATOR THERMOSTAT REMOVAL.:

10.10.1 Remove the appliance front door.

10.10.2 Disconnect the spade terminals on the overheat limit switch and withdraw the harness through the grommet.
10.10.3 Disconnect the two spade terminals from the back of the thermostat.

10.104 Carefully loosen the control knob from the shaft of the thermostat using a large flat head screwdriver and remove.

10.105 Remove the retaining plug and withdraw the thermostat phial from the dry pocket on the water flow pipe, taking care
not to cause damage to the capillary tube!

10.10.6 Loosen and remove the 2 X screws securing the thermostat and remove the thermostat from its mounting bracket.
1010.7 Refitting or replacement isin reverse order.

HEAT EXCHANGER ACCESS:

10.11.1 Ensure that the gas and elctrical supplies are isolated.

10.11.2 Remove the appliance front door.

10.11.3 Remove the fixing screws holding the sealing panel in place and carefully remove the panel.

10.11.4 Remove the burner assembly as detailed at 10.2

10115 Removethe multifunctional control for the water circulator (IF FITTED)

10.11.6 Release the 4 x screws securing the combustion chamber heat shield and withdraw the heat shield.

10.11.7 Reassembly isin reverse order.

When reassembling ensurethat gasketsar e soundly sealed and replaced wher e necessary (See cautionary note at
paragraph 10) Prior touse, you MUST fully commission theheater in accor dancewith theseinstructions.
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10.11. FLUE FAN,REMOVAL AND CLEANING
10.11.1 Remove the air circulation fan as detailed at 10.6
10.11.2 Disconnect the power supply to the pressure swich.
10.11.3 Carefully remove the feed pipes to the pressure switch TAKING CARE TO NOTE THEIR POSITION.
10.11.4 Unscrew the 2 x fixing screws holding the pressure switch in place and remove the switch.

10.115 Carefully open the plastic insulators on the fan fly-lead and break the electrical connections such that the spade
connectors can be fed through the grommet on the sealing plate..

10.11.6 Remove the fixing screws holding the flue fan sealing plate in place and remove the plate.

NOTE: WHENREMOVINGTHE SEALINGPLATE,CAREFULLY FEED THE PRESSURE PIPESTHROUGH THE GROM-
METSINTHEPLATE, TAKING CARENOT TOPULL THE PIPESOFF THE FAN PRESSURE TAPPINGS!

10.11.6 Release the 4 x fixing screws holding the flue fan in place
10.11.7 Carefully withdraw the fan and its gasket from the collecter box, taking care not to damage the fan blades.
10.11.8 Remove all dust from both the impeller and motor, taking care not to disturb the balance of the fan.
10.11.9 Refitting/replacement is in reverse order.

11. DEFECT DIAGNOSIS

The following table shows the LED status indicator display and the corresponding fault condition, along with the lockout type. It
should be noted that under certain conditions the red LED relating to the air heater may flash. This is part of the control sequence
and the module should reset automatically. It is ONLY necessary to press the “RESET” button if the red LED is continually

illuminated !

IE_)IiEs[;Iay Cycle Fault Condition Lockout Type

0 Running None: all is well None

1 Air Proving Air switch closed Absolute

2 Air Proving Gas valve relay ON (either) Absolute

3 Air Proving Air switch closure failed Absolute

4 Prove Heater Relay Gas valve current, relay should be open | Air Heater

5 Prove Heater Valve None (wait for Ignition Burner) Air Heater

6 Prove Heater Valve Flame failure Air Heater

7 Prove Circulator Relay | Gas valve current, relay should be open | Circulator

8 Prove Circulator Valve | None (wait for Ignition Burner) Circulator

9 Prove Circulator Vale | Flame failure Circulator

A Running Excessive cabinet teperature Absolute

C Running Air flow sensor out of range Air Heater

E Running Problem with air circulator fan Air Heater

F Running Air heater limit stat Air Heater

H Running Circulator limit stat Circulator

L Running Open air flow sensor Air Heater

Table. 4
Control modulefault indications
NOTE: When theair heater and water circulator areused in combination, thestatusindicationsfor thewater circulator

will overridethosefor theair heater; thereforeLED displays“8” and “9” will override“5” and “ 6" . For this
reason, it isstrongly recommended that theair heater and water circulator becommissioned independently of each
other.
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Fig. 15
Schematic Diagram (showing connection of an exter nal controller)

24



17 228

1200

1287

300

i
Y

FRONT VIEW

500 R.H. SIDE ONLY
475 L.H. SIDE ONLY

Y

et

363 144

Y

KNOCKOUTS FOR
WATER CONNECTION
| (BOTH SIDES)

| _— KNOCKOUTS FOR

386

BASE VIEW

1} |
GAS CONNECTION
A .
I ]
~
®
R | KNOCKOUTS FOR
WATER CONNECTION
(BOTH SIDES)
il
<
[+¢}
A
| B B
3 430 _
- 475 -
546 NOM -
SIDE VIEW
WATER ENTRY/EXIT (RETURN)
WATER ENTRY/EXIT (FLOW)
ELECTRICAL ENTRY
(=]
Sy /
V- —
A
2
y
K
()]
20 - 430 -
- 466
PLAN VIEW
Fig. 16

ECONOMAIRE 31- Principal Dimensions
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12.

[ltem G.C.No
1 E69625
2 E80119
3

4 E80123
5

6

7

8 173096
9 E69631
10 E69632
1

12 E80141
13 E80159
14 E80143
15 245514
16

17

18 E80146
19 245509
20 245542
21

2 E76429
23 392935
24 E69653
25

26 E80151
27

28 E69656
2 E69658
0

31

R?

33 E69648
Water Circulator:
A 244-876
K3

36 E80155
37 E69670
3 E80143
39 384615
40 244880
4 398003
42 E80158
43 392935
44 397819
45

46 230328
47 E80141
48

49

50 E80151

LIST OF SPARES (SeeFig.17)

ECONOMAIRE 31 and ECONOMAIRE 3VINTEJAN

Part No

1000-0521020
1000-0521860
N310-0350005
N312-0350005
1000-0521820
N310-0145000
N312-0145000
N310-0702000
1000-0708260
BOS 02397/1
1000-0520860
1000-0520830
1000-0708600
1000-0708510
1000-0708990
1000-0708520
1000-0515620
N310-0504005
N310-0500000
N312-0500000
1000-0520850
1000-0513820
1000-0515970
N310-0167000
N312-0167000
1000-0500375
1000-0701260
1000-1507310
SO1159
1000-2501050
1000-0708570
1000-0505540
AO186x0309
1000-0708590
1000-0708620

1000-0520880

SO0284
N310-0700000
N312-0700000
1000-0521870
1000-0520920
1000-0708520
BOS 00562
BOS 02397/1
1000-0702040
1000-0708930
1000-0702090
1000-0701260
1000-0708990
1000-0708630
1000-2500070
1000-0708510
1000-0708640
1000-0708610
1000-2501050

Description

Wiring harness

Wiring harness (air heater)

Heat exchanger

Heat exchanger (from serial no. 59000501)
FDC & limit switch

Filter assembly

Filter assembly (from serial no. 59000501)
Burner & control assembly

Main burner injector (Polidoro ref: AL270)
Ignition burner assembly

Air pressure switch

Clock mechanism

Ignition burner feed pipe

Electric flame control device (Honeywell)
Igniter lead

Multifunction control

Thermista-stat

Combustion air fan (SIFAN)

Complete electrical panel

Complete electrical panel (from serial no. 59000501)
Control module

Fuse T3.15A (anti surge)

Capacitor 15uf

Cabinet door assembly

Cabinet door assembly (from serial no. 59000501)
Air circulation fan

Ignition burner injector (No 27)

Gasket

Air Pressure Tube Kit

Grommet

12mm Bulkhead Fitting

Electronics box (cleanflow)

Cleanflow filter medium (pad)

Gas feed pipe

Gas feed pipe

View port window (NOT AVAILABLE AS ASPARE)
Reset panel (Daughter board)

Main body assembly (inc. baffle & spring clip)
Complete burner assembly

Complete burner assembly (from serial no. 59000501)
Wiring harness

Overheat cut-off switch

Multifunction control

Burnerarm

Ignition burner assembly

Thermostat

Thermostat assembly (from serial No: 59000501)
Main injector nozzle (Amal 187/001/400)
Ignition burner injector (No 27)

Igniter lead

Main burner gas feed pipe

Phial retaining plug

Electronic flame control device (Honeywell)
Ignition burner feed pipe

Gas feed pipe

Grommet
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Johnson and Starley pridesitself on itsability to supply spare parts quickly and efficiently. If

you have a problem in obtaining a spare part, please contact our Spares Department at the
address below.

JOHNSON & STARLEY LTD.

Telephone: (01604) 762881 Rhosili Road,
Brackmills,
Fax: (01604) 767408 Northampton NN4 7LZ
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