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A competent person as stated in the Gas Safety
Regulations must install the BoilerMate heating system.
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statutory obligations.

The BoilerMate lil is not covered by section G3 of the
current Building Regulations and is therefore not notifiable
to Building Control.
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expansion vessel, pressure or temperature relief valve.
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The BoilerMate 1l is only suitable for use with an open
vented primary i.e. central heating system.

The information in this manual is provided to assist

generally in the selection of equipment. The responsibility
for the selection and specification of the equipment must
however remain that of the customer and any designers
or consultants concerned with the design and installation.

Please Note: We do not therefore accept any
responsibility for matters of design, selection or
specification or for the effectiveness of an installation
containing one of our products.

All goods are sold subject to our Conditions of Sale,
which are set out at the rear of this manual.

In the interest of continuously improving the BoilerMate
range, Gledhill Water Storage Lid reserve the right to
modify the product without notice, and in these
circumstances this document, which is accurate at the
time of printing, should be disregarded.

The Gledhill BoilerMate range is a WBS listed
product developed in conjunction with British Gas.

This product is manufactured under a BS EN 1509002
Quality System audited by BSI.
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TYPICAL SCHEMATIC OF BOILERMATE lll SYSTEM FIGURE 1.1
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DESCRIPTION

INTRODUCTION

The BoilerMate 1l shown schematically in Figure 1.1, is
designed and used to provide improved space heating
as well as a mains pressure hot water supply system
with any remotely sited boiler. A report by the Cranfield
institute of Technology found that heat storage systems
give a potential for energy savings of between 5% and
15%.

The principle of a BoilerMate [l is to separate the heat
generator e.g. a boiler from heat emitters by a thermal
store, which evens out the fluctuating demands for
heating and hot water. Thus by storing energy produced
when the demand is low and discharging it when the
demand is high (i.e. during warm up or when hot water
is drawn off), a smaller boiler can be used.

An important feature of this concept is that hot water
can be supplied directly from the mains at conventional
flow rates without the need for temperature and
pressure relief safety valves or expansion vessels. This
is achieved by passing the mains water through a plate
heat exchanger. The outlet temperature of the domestic
hot water is maintained by a printed circuit board, which
controls the speed of the pump circulating the primary
water from the store through the plate heat exchanger.

Any automatic boiler of up to a maximum of 30kW (about
100,000BTU) can be linked to any suitable model of
BoilerMate lll (see Table 1.1, page 7) and the deciding
factor is the space heating and the hot water require-
ments of a dwelling.

THERMAL STORE

The copper thermal store contains primary water, which
is maintained at a temperature close to the maximum
boiler flow temperature in winter.

It is efficiently insulated with ‘Rockwool’ CFC free
insulation and cased in a steel case to minimise
standing losses.

DOMESTIC HOT WATER

Cold Water Supply
The BoilerMate Il units are designed to be fed directly
from the mains water supply as shown schematically
in Figure 1.2.They fulfil the requirements of Water Bylaw
91, and therefore do not require a check valve to be
fitted to the supply pipe.

The performance of the BoilerMate lll is directly related
to the adequacy of the cold water supply to the dwelling.
This must be capable of providing for those services,
which could be required to be supplied simultaneously,
and this maximum demand should be calculated using
procedures defined in BS6700.

BoilerMate will operate at pressures as low as 1 bar
and this must be available when the local demand is at
its maximum, but the preferred range is between 2 and
3 bar.

As a general guideline, although a 15mm external
service may be sufficient for smaller dwellings with one
bathroom, a 22mm service (25mm MDPE) is preferred
and should be the minimum for larger dwellings.

If a water meter is fitted in the service pipe, it should
have a nominal rating tc match the maximum hot and
cold water peak demand calculated in accordance with
BS 6700.This could be up to 50I/min in some properties.

The unit must be fitted strictly in accordance with the
requirements of the Local Water Undertaking who
should be consulted prior to the installation. in the event
of any difficulty please contact us as the manufacturers.

The equipment used in the system should be suitable
for a working pressure of 8 bar and approved by the
WRBS or other relevant standard. If this is not the case
a pressure limiting valve will be required which is suitable
for the items of equipment with the lowest maximum
working pressure.

We recommend that a lockshield pattern gate valve is
fitted on the cold inlet to the appliance. This can be
used for isolating/maintenance purposes or in areas of
high pressure can be used to control the flow through
the appiiance to 30 litres/minute.

Safety Fittings

It is not necessary to fit control and safety equipment
normally associated with mains pressure hot water
storage appliances e.g. temperature and pressure relief
valves and expansion vessel,

BoilerMate Il is WBS listed and a non-return valve is
not required. However if the ancillary equipment fitted
in the supply to these appliances require a non-return
vaive then the valve must be fitted directly after the
branch to the drinking water i.e. a kitchen sink as shown
schematically in Figure 1.2.

Domestic Hot Water Flow Rates

Provided the pipe sizing and the supply pressure is
adequate the hot water flow rate should be up to 351/
min. for all models (see Table 1.1).

The domestic hot water outlet temperature is regulated
to approximately 52°C by the electronic control system
and is not user adjustable. However different factory
settings are available for special applications eg. old
peoples homes.
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Use in Hard Water Areas

There are two options for the pump speed control. Option
‘H’ must be used in hard water areas above 200ppm.
Option ‘8’ can be used in soft water areas below
200ppm.

A patented control system within the Option ‘H’
microprocessor offers a more sophisicated level of pump
speed control and will help prevent the formation of
scale.

Both options (‘H' or'S’) prevent domestic hot water from
exceeding 55°C for most of the operational times of the
appliance.

Itis not necessary to fit any form of scale inhibiting
equipment in the domestic cold water supply to the
BoilerMate when using option ‘H’.

if scale should, become a problem the plate heat
exchanger is easily isolated and can be replaced with a
service exchange unit.

Shower
Seco_nd Pressure limiting valve I
dwelling NOT REQUIRED at pressures
A below B bar unless any system @]
components have a lower
maximum working pressure. 2B .

_ Hand
Sink Bath basin
H C HC HC

; i S

/ 1 T~__Scale inhibitor ;

] aD a NOT REQUIRED al:l a a|:| a

i i

| E

E . :

e D e
| 1|
Check valve NOT REQUIRED unless
chemical water treatment unit is fitted
‘a’ - flow regulator recommended for better
Suppiy Check valve NOT REQUIRED unless supply balance of hot and cold waler supply
pipe pipe services more than one dwelling

Figure 1.2 Typical hot and cold water distribution network
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ELECTRICAL CONTROLS

Mounted in the front panel are two printed circuit boards:
one for pump speed control of Domestic Hot Water, the
other for wiring all system components (see diagram

Diagnostic display . Room
on page 18). {behind front pansl) Space heating o ot Store
T T - programmer (it fitted) temperature
(cYoYcloleYeYoYe)e]e) sensor
[rou: I 4 M N . .
B3¢ @ @ & . ]
3 . r

Domestic hot water
temperature conirol PCB )
option ‘H’ or ‘S System appliance control

. PCB and wiring centre

L . ! {(Incorporates pump
overun facility)
. m »

Plate heat Hotwater Hot water Pov{ver on

exchanger flow switch temperature indicator

pump sensor Mains
supply

System 3-Port
Boiler pump valve

Figure 1.4 BoilerMate lll Standard Control Package

CONTROLS

PACKAGED CONTROL SYSTEM

Fesd & expansion . Standard Equipment
cistern The standard configuration of the BoilerMate |l is shown
in Figure 1.3. The two printed circuit boards mounted

Space eathg e ——— Fiita heal sachanger inside the appliance control the operation of the
(seefigure 1) | e [ e e complete system. The system control PCB also acts

L /sensor as the wiring centre for the components. The connection
Dagnostc dspiay oo : o Miing vatve arrangement of the BoilerMate Il is shown in Figure
{betind front pane) = 1.4. It is supplied with the following factory fiited

» Hot water equipment: -
Domestic hot wale[,._.-/ E flow swilch quip
control PCB e . . .

¥ type strainer 1. Boiler/space heating system pump
——_ Plaieheat 2. Domestic hot water primary (plate heat exchanger)

exchanger pump

pump

Syslem conlrol and _/i
wiring centre PCB — |

Automatic 3. Automatic heating system bypass valve
- bypass valve
1o emperatoe— ] 0 _ 4. System control PCB
sensr S 5. Hot water control PCB
6. 3-Port flow share valve
.Y ~— 7. Electro-mechanical clock (Figure 1.5) to control the
. Systern pump

space heating (in conjunction with room thermostat-
if fitted).

8. Plate heat exchanger.

9. DHWS flow switch.

10. DHWS temperature sensor.

11. DHW mixing valve.

12. Y type strainer.

o

Figure 1.3 Standard BoilerMate Il Package
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Optional Equipment

[

A seven-day digital clock/programmer (Figure 1.5)
to control the space heating (in conjunction with a
room thermostat if fitted).

A kit to site the clock/programmers shown in Figure
1.5 remotely.

A no clock option — to be used with any two channel
clock for controfling both the operation of the space
heating (in conjunction with a room thermostat if
fitted} and the charging of the thermal store.

Electro-Mechanical Digital Clock - Optional
Clock - Standard

Figure 1.5 Front Panel Mounted
Clock Options for BoilerMate |

ELECTRIC IMMERSION HEATER
if an electric immersion heater is fitted then it must: -
1. Be set to operate at 75°C
2. Be wired to a separate 13A fused and
switchable power supply.
3. Not be wired into any of the terminals on
the appliance printed circuit boards.

This can be supplied at the time of order as an exira.

Replacement immersion heaters should be obtained
only from Gledhill Water Storage Ltd.

TECHNICAL SPECIFICATION

The principal dimensions of the BoilerMate Ill model
range are shown in Figure 1.6 and the technical
specification of the units is given in Table 1.1.
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Table 1.1 Technical specification of BoilerMate il
BM120 BM140 BM180 BM200 BM220
Overall dimensions of store
(height x diameter) 1425 x 475 1425 x 500 | 1445 x 550| 1650 x 550 1765 x 550
Minimum cupboard size
(width x depth) 700 x 550 715 x 600 770x 650 | 770 x 650 770 x 650
Primary store capacity (I} 100 115 145 175 190
Weight (ka)
. Empty 39 41 46 52 60
. Full 139 156 191 227 250
Pipe connections s  All pipe connections 22mm copper + All pipe connections 28mm
compression fittings copper compression fittings
+  Drain connection : R12" ¢ Drain: R
Maximum working head -
| Thermal store 6m — suitable for open system only
Maximum working pressure -
Domestic hot water 8 bar
Hot water flow rate (I/min) 35 35 35 35 35
Maximum boiler size (kW) 15 20 20 30 30
Pumps
» System Grundfos UPS 15-50 Grundfos UPS 15-60
» Plate heat exchanger Grundfos UPS 15-50 Grundfos UPS 15-50
3-Port valve 22mm Danfoss H33 DB22 28mm Danfoss HS3 DB28
Typical dwelling types
sBedrooms 2-3 2-3 2-4 3-4 3-5
eBathrooms 1or 1 1 2 2
sEn-suite shower rooms 1 1 2 2 3
NOTES
1. The flow rates are for 35°C average temperature rise and assume normal pressure and adeguate flow tothe
appliance.
2. Ali units are supplied complete with an integral feed and expansion cistern. This is easily removed from any
model and repositioned remotely up to maximum of 6m above the base of the store if necessary.
3. The feed and expansion cistern will fit in any space greater than 530mm high by 500mm square which
includes the necessary allowance for ballvalve servicing.
4, Any pattern BoilerMate |l can be specified ‘ET’ for use with dual boilers e.g. gas and solid fuel.
5. With integrated thermal storage, it is important to note that hot water and heating loads can be supplied
simultaneously.
6. All BoilerMate |II's meet the appropriate requirements of the WMA Specification for Integrated Thermal
Stores.
7. For hard water areas use suffix ‘H’, for soft water areas use suffix ‘S’ after the model number, e.g.
BM120H = BoilerMate Il model 120 for hard water area.
8. Non standard sizes are available to suit smaller cupboard dimensions.
9. 28mm 3 Port valve and primary connections and/or a Grundfos 15/60 system pump can be provided for
the 120, 140 and 180 models at additional cost.
10. All BoiterMate models can be provided for a 10m working head.
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Model Dimensions (mm)
A B c D E F G
BM120 14256 1260 150 1145 475 700 550
BM140 1425 1260 150 1145 500 715 600
BM180 1445 1275 160 1145 550 770 650
BM200 1650 1485 160 1355 550 770 650
BM220 1765 1600 160 1470 550 770 650

Note . BoilerMate lll is nornclly supplied with the
components on the right hond [as shown) but can
be supplied left hand if required,

A minirmum of 225mm should be provided to allow
access to the ballvalve for servicing and adjustment
In accordance with the model byelaws.

Figure 1.6 Principal dimensions of BoilerMate Il
(See also Table 1.1)

600
625
675
675
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METHOD OF BOILER SIZING

The efficiency of this system is such that special
design criteria apply when calculating the boiler size. It
is only necessary 10 calculate the heating requirements
in accordance with BS 5448 and add the following
allowances for hot water, which are approximately half
the traditional allowances.

Up to 1 bathroom and 1 shower : 1.5kW
Up to 2 bathrooms and 2 showers : 3.0kW
Up to 3 bathrooms and 3 showers : 4.0kW

The primary pipework connecting the boiler and the
thermal store should be sized to achieve a maximum of
10°C rise across the boiler or the maximum temperature
rise specified by the boiler manufacturer, whichever is
smaller but in any instance it should not be less than
22mm copper tube.

Note: There should be no valves in the pipework
connecting the boiler to the BoilerMate Il

SYSTEM TEMPERATURES

The heating circuit operates on the normal primary botler
temperatures i.e. 82°C flow and 71°C return. Therefore
any traditional hot water radiators or convectors can be
used with this system and no special over-sizing of the
heat emitters is necessary.

SYSTEM LAYOUTS

The BoilerMate lll is supplied as a factory fitted and pre-
wired package consisting of: -

Boiler/space heating pump

Domestic hot water primary pump

Automatic heating bypass valve

System control PCB

Hot water control PCB

3-Port flow share valve

Electro-mechanical clock to control the space
heating {in conjunction with room thermostat if
fitted).

8. Plate heat exchanger.

9. DHWS flow switch.

10. DHWS temperature sensor.

11. DHW mixing valve.

12. Y type strainer.

Nookon
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Mains BoilerMate It
supply pre-wired and plumbed unit
1X230V Foom
ermosiat

3A Fused i Diagnostic display
|: @ (behind front panel)

%0 - © Hol water
oullet

: : | Mains cold
' : é waler inlet
1 H
: i

Heating flow

Heating return Boiler Sited Below BoilerMate lll

Any boiler can be used when the flow pipe from the
boiler to the BoilerMate [l rises continuously. No part
of the flow pipe should contain a valve or other device
poler {which can be accidentally closed), as this forms the
safety open vent should the beiler thermostat fail.

f@ pn

Figure 2.1Boiler sited below BoilerMate

Boiler must be fitted with overheat thermostat.
The F & E cistern must be fitted at a height which will provide the minimum head required for the boiler.

Mains BoilerMate Il
supply Room pre-wired and plumbed unit
1 x 230V thermostat Diagnostic display
L 3A Fused (behind front panel)
AV - Automatic air vent - ey
[¢]
AV : 5 :
q] ] : oo - © | Hot water
AV ' - outlet
i _ Mains cold
: : water inlet
boler :
. Heating flow
@ 08 §
Heating return

Figure 2.2Arrangement with dipped flow and return
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i/-11mm

200mm

boler minimum head

l1—,| AV

Mains i
supply | (O
1 x 230V ry
3A Fused : :

Room
thermostat

Diagnostic display

/ {behind front pansl}

0
o
o)

Hot water

autlet
1 Mainscold

watar inlet

Heating flow

| Heating return

Figure 2.3 Low Head Installation using Baxi-Solo 2 Boiler

Boiler with Dipped Flow & Return Pipes to
BoilerMate I

If the flow and return pipes between the boiler and the
BoilerMate lll are dipped, then the boiler must be fitted
with an over-heat thermostat. In these circumstances
the automatic air vents should be fitted as shown in
Figure 2.2.

In situations where the headroom is restricted (e.g.ina
flat), the boiler manufacturer’s instructions with regard
to minimurn head must be followed. For example, a ‘Baxi
Solo 2’boiler may be installed in accordance with Figure
2.3.The feed and expansion cistern may be left attached
to the store and the whole BoilerMate lil raised on a
platform to give the required working head.

AV: Automatic air vent
CV: Gravity check vaive

bBoler

[l av

Boiler Sited above BoilerMate Il

If the boiler is above the BoilerMate Ill as shown in Figure
2.4, the F&E cistern can be detached from the
BoilerMate Il and sited at a higher level to give at least
the minimum working head required for the boiler,
However the height of the water level in the F&E cistern
from the base of the store should be no greater than
6m.

In this system configuration a gravity check valve is
necessary as shown in Figure 2.4 to prevent gravity
circulation between the BoilerMate Ill and the boiler
during dormant periods.

Diagnostic display
{behind front panel)

Room
thermostat

=]

Mains
supply |
1 x 230V !

3AFused |

Hot water
outlet

6m Maximum working head

Mains cold
water iniet

Heating flow

Heating return

Figure 2.4 Boiler Sited Above the Level of BoilerMate
Boiler must be fitted with an overheat thermostat

10
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GENERAL GUIDANCE NOTES
ON SYSTEM DESIGN

Heating System
A schematic layout of the heating system in a typical
small dwelling is shown in Figure 2.8.

1. If heating of a bathroom radiator or towel rail is
required in summer, then it can be piped as a gravity
circuit shown schematically in Figure 2.5. The flow
pipe to the radiator can be teed into the safety open
vent pipe and the return pipe from the radiator can
be connected to the store drain connection and the
drain moved to the return pipe.

2. If the boiler is fitted at a higher level than a
BoilerMate Il then it may be necessary to fit a
gravity check valve in the primary circuit to prevent
reverse circulation during dormant periods.

3. All units come complete with their own feed and

expansion cistern. The water level in this tank should
be at least 250mm above the highest point on the
system including the radiators.

The BoilerMate Il is only suitable for an open system.
The F & E cistern may be detached from the unit
and fitted remotely up to 6m above the base of the
BoilerMate Il i.e. the maximum static pressure in
the store must not exceed 0.6bar.

The overflow /warning pipe should be installed in
material suitable for heating system feed and
expansion cisterns in accordance with BS 5449,

A

<
]
Diagnostic display 2
{behind front panel) by
£
Q
2
z E
g
Bathroom é 9’ =
radiator/ ; CLIG ot water e
X Boiler &

towel rail flow outlet

Mains cold
é water inlet
Drain connection I
x\\
. Heating flow
N
>4
. | R e | s ) S =
Boiler Drain cock

return

Heating return

Figure 2.5 Arrangement for Connecting Bathroom Radiator
or towel Rail Heated by Gravity Circulation
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7. The performance characteristics of the system

6. An automatic bypass is fitted on the BoilerMate pumps is given in Figures 2.6 and 2.6a.
lll to compensate for pressure {i.e. flow rate)
changes in the heating circuit e.g. when the
thermostatic radiator valves close. The system
does not require any other bypass valves.

[
I ]
)
‘ \
|
Al
3 NSEITING i |
SETTINGG 3
Q 3| .
[ T '
SETTING 2 O
S te T \ SETIING |2
E 2] {
BETTING 1
1 ’ 1 \SETHNG‘I ! \
[ [
I |
0 | OI |
S0 025 05 0.78 1 iitcesssec 0 025 05 075 1 firesisec
| L
Figure 2.6 Performance Characteristics of Figure 2.6a Performance Characteristics of
Grunfoss UPS 15-50 Pump Grunfoss UPS 15-60 Pump

COUPLING GAS AND SOLID FUEL
BOILERS TO BOILERMATE

Existing or new solid fuel open fires with a back boiler or
a solid fuel boiler can be connected to the BoilerMate i1,
however if required please discuss this with our Technical
Department.

12
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HOT AND COLD WATER SERVICES

A schematic layout of the hot and cold water services
in a typical small dwelling is shown in Figure 2.9.
BoilerMate 1l will operate at mains pressures as low as
1 bar and as high as 8 bar although the preferred range
is 2-3 bar. It is also important to check that all other
equipment and components in the hot and cold water
system are capabie of accepting the mains pressure
available to the property, i the mains pressure can rise
above the maximum working pressure of any item of
equipment or component to be fitted in the system a
suitable pressure limiting (reducing) valve will be
required.

Taps and Valves

1. Aerated taps are recommended to prevent splashing.
Pipe Sizing

To achieve even distribution of the available supply of
hot and cold water, it is important in any mains pressure
system that the piping in a dwelling should be sized in
accordance with BS6700. This is particularly important
in a large property with more than one bathroom.
However the following rule of thumb guide lines should
be adequate for most typical property types: -

1. A 15mm copper or equivalent external service may
be sufficient for a small 1 bathroom dwelling
{depending upon the flow rate available), but the
minimum size for larger dwellings must be 22mm
{(25mm MDPE).

2. Theinternal cold feed from the main incoming stop
tap to the BoilerMate should be run in 22mm pipe.
The hot draw-off should alsc be runin 22mm as far
as the branch to the bath tap.

3. The final branches to the hand basins and sinks
should be in 10mm and to the shower in 15mm.

4. The final branches to taps in existing properties,
which are in 15mm, should be restricted to
balance the flow to each outlet.

5. We would recommend that best results for a
balanced system are achieved by fitting
appropriate flow regulators to each hot and cold
outlet (see Appendix ).

6. For properties where the inlet pressure is high and
the flow rates may exceed 30 L/min at any bath hot
tap the installer must fit a lockshield pattemn gate
valve at the cold inlet to the appliance. This should
then be adjusted to restrict the maximum flow rate
to 30 L/min.

Showers

1. Any type of shower mixing valve can be used as
long as both the hot and cold supplies are mains
fed.
However, PRESSURE COMPENSATING shower
mixing valves are proven to give better control when
more than one fitting are open simultanecusly and
are therefore STRONGLY RECOMMENDED.
Thermostatic versions are preterable.

2. The hot water supply to a shower rixing valve should
be fed wherever practical directly from the BoilerMate
Il or be the first draw-off point on the hot circuit.

3. The cold supply to a shower mixing valve should
be fed directly from the rising mains via an
independent branch.

4, Fixed head type showers: No back-syphonage
arrangements are necessary.

5. Loose or Flexible head type showers: If a loose
head shower with a flexible hose is used cver a
bath then: -

s The hose must be fixed so that the head cannot
fall closer than 25mm above the top edge of
the bath as specified in the Byelaw 16 of the
Model Water Supply Byelaws.

Or

» The shower must incorporate or be fitted with
the necessary check valves to provide back-
syphonage protection in accordance with the
Model Water Byelaws.

Bidets

1. The supply of hot and cold mains water directly to
a bidet is permitted provided that it is of the over-
rim flushing type and that a type ‘A’ air gap is
incorporated.

2. It must not include either an ascending spray or
provision to attach a hand spray.

Plastic Pipework
This appliance is suitable for use with plastic pipework

as long as the material is recommended for the purpose
by the manufacturer and is installed fully in accordance
with their recommendations.,

We recommend the use of barrier pipe, which will mean
the system can have British Gas service coverin regions
offering this service,
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Heating Figure 2.8

NOTES

The flow and return from the boiler
always run directly to the BoilerMate (Il
and the flow should rise continuously
to facilitate venting.

Where this is not possible, refer to
pages 9 & 10

The heating circuit is taken from the
BoilerMate I, and is piped in the
conventional manner.

— retumn
— flow
I:’ Shower unit
Plumbing Figure 2.9 kj
1 Hot water
- ~ :UDETIK
0 er
e draw-offs
Cold water
supply
Cold water to other
supply draw-offs
22mm
/
cold
hot

25mm MDPE
preferred

14



INSTALLATION INSTRUCTIONS

Important Notes

1.

It is important that the appliance is installed on a
level and even floor or if raised above the base
should be continuosly supported. If the support is
timber, it shall be marine ply, type C4 chipboard to
B.S. 5669 or other material which will nct deteriorate
if exposed to moisture. Details of the appliance
weight when full is provided in Table 1.1 of technical

specification.

Installers are advised that the combined feed and
open vent pipe arrangement must notbe used in
BoilerMate installations.

It is recommended that any surface mounted
heating and HWS pipework in the BoilerMate |l|
cupboard must be insulated to reduce the
standing losses and to prevent unnecessarily high
cupboard temperatures. More heat is lost from the
tirst metre of pipework than from the store.

Note: It is now a requirement of Part L of the Building
Regulations that all hot water pipework within 1 metre
of a hot water appliance is insulated.

3.

Notwithstanding the above, the cupboard
temperatures are normally higher than in a
conventional system and therefore the design of
both the cupboard and the door should take this
into account.

The system operates on the normai primary flow
and return temperatures (i.e. 82°C flow and 71°C
return) of the boiler and should be installed and
balanced in exactly the same way as any traditional
hot water radiator or convector system.

All BoilerMate Il models are for use with an open
vented primary central heating system.

Combined Feed and Expansion Cistern

1.

It is most important to adjust the fitted ballvalve
whilst the system is cold to give a water level of
50mm above the feed outlet to the primary system.
This is to allow adequate room for expansion, and
the level is marked by a corrugation in the wall of
the tank,

A minimum of 225mm should be left above the unit
to allow access to the ballvalve for servicing and
adjustment in accordance with the Model Byelaws.
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INSTALLATION

A 22mm compression fitting is provided as standard
in the feed and expansion cistern for the overflow/
warning pipg, which should be no less than 20mm
internal diameter.

The overflow/warning pipe should be fitted to
discharge clear of the building and be sited so that
any overflow can be easily observed.

The overlow/warning pipe should be installed in a
material suitable for use with heating feed and
expansion cisterns in accordance with BS 5449 and
should not have any other connections to it.

1 HTG FLOW

BOILER RTN

|BOILER FLOW

| HOT TO TAPS

COLDIN

Figure 3.1 Typical arrangement of pipework
in cylinder cupboard.

Plumbing Connections

1.

Make all water connections in accordance
with the labelling on the thermal store and
the associated pipework as shown in Figure
3.1.

If a boiler is fitted above the thermal store,
a gravity check valve should be incorperated
in the connecting pipework [eading from the
BoilerMate Il to the boiler i.e. the boiler
return.

All factory made joints should be checked
after installation in case they have been
loosened during transit.



INSTALLATION

Domestic Hot Water

Temperature

e eiecironic conirol sysiem aufomafically regulaies
the domestic hot water outlet temperature to
approximately 52°C and no adjustment or setting is
necessary during installation.

The Boiler Thermostat

This should always be set to maximum to give the
best hot water and heating service and to achieve the
highest efficiency and reduced boiler cycling by ensuring
that the store thermostat will then be controlling the
boiler.

ange Rafed Boiler

When a range rated boiler is used it should always be
set at the highest output. The system efficiency will
not be impaired while the recovery rate will be improved.

|F’ump Settings / Replacement

1. The boiler/system pump should be set at a speed
at which the temperature difference across the
boiler is not greater than 10°C. This adjustment
should be made when the space heating is off.

2. The domestic hot water plate heat exchanger pump
should always be set at maximum speed.

3. [fitis necesary to replace either of the two pumps
fitted to the appliance the pump head {(motor pack)
only should be removed as recommended by the
manufacturer {Grunfoss). Assuming it is within
warranty this will be accepted by a merchant as
being under warranty as long as a complete pump
i.e. alleged faulty motor pack and new base is left
with the merchant. It is important when a pump has
been replaced to ensure that any air is adequately
vented.

INSTALLATION IN

TEN EASY STEPS

BoilerMate Il installation is easier and quicker than a
conventional vented system because there is no
secondary feed and expansion cistern to install and no
time is wasted in planning and installation of the controls
and pumps in the cylinder cupboard.

16

1.

Inspect the position in which BoilerMate |l is to be
fitted and check that the internal depth is at least
550mm and the width is 700mm for the modei
BM120, 600mm deep and 715mm wide for the model
BM140 and 650mm deep and 770mm wide, for the
BM180, BM200 and BM220 models. (See Figures
1.6and 3.1).

Plan the pipe connections. Each fitting on the
BoilerMate Il has its own label. You need to connect
the following pipes: -

a) Pumped flow and return pipes from the body of
the BoilerMate 11l to the radiators.

b} Pumped flow and return pipes from the body of
the BoilerMate [l to the boiler.

¢} Cold mains water supply connections to the inlet
side of the plate heat exchanger and to the ball
valve in the F & E cistern.

d) Domestic hot water supply pipe from the plate
heat exchanger outlet to the taps,

e) Overflow/warning pipe from the F & E cistern
to discharge in a conspicucus position
externally.

If you are fitting the cistern remotely, check the route

of the 22mm diameter open safety vent pipe and of

the 15mm diameter feed and expansion pipe from
the BoilerMate Il to the cistern position. Also check
the route of the overflow/warning pipe. All the

BoilerMate Il connections are clearly labelled.

When you have decided where the pipes are to be
run, check the space for them inside the BoilerMate
IIf compartment.

Decide at what stage in your installation work you
are going to fit the BoilerMate Ill. We would suggest
that the BoilerMate Il should be fitted first and the
pipes run from it to the boiler, radiators and domestic
hot water supply system subsequently in that order.
If the BoilerMate Il is installed early in the
construction process ensure it is adequately
protected or removed and refitted later. If it is
decided to install the BoilerMate later in the
construction process, the first fix pipework should
enter the cylinder cupboard as shown in Figure 3.1

Remember that the automatic heating system
bypass is already fitted and no additional bypass
should be fitted in the system.

Carry out the rest of the installation work, i.e. boiler
radiators and hot water supply pipework. Connect
the cold water supply pipework.

Fill the BoilerMate Ill, radiators, boiler and pipework
with water through the F & E cistern. Adjust the
ballvalve so that when cold the water shuts off at,
or just below, the level mark on the side of the
cistern. Flush the system out, fill and vent again.



INSTALLATION

8. Open the domestic hot water isolating tap and
establish flow through the taps etc. Check that the
flow through all hot and cold water taps efc. is
stopped when the mains water stop valve is closed.

9. The system now requires to be electrically
connected.

10. The system is now ready to be commissioned.

WIRING THE SYSTEM

The BoilerMate Il is pre-wired to a central control panel
(see page 18}, and plumbers are well able to complete
the electrical installation provided they adhere strictly
to the IEE Regulations.

Note: Do not attempt the electrical work unless you are
competent to carry it out to the above standards.

Fused Isolator

1. Connection to the electrical supply must allow
complete electrical isolation by installing a double pole
switch having a 3mm separation on both sides.

2. Theisolating switch must only serve the BoilerMate
lll space heating and hot water system together with its
controls and must be located within 1 metre of the
appliance.

3. The supply to the BoilerMate Il must be fused at
3A.

4. A green power indicator is provided on the front of
the unit.

To Wire the BoilerMate

Before commencing, ensure that the power source 1o
which the BoilerMate is to be connected is isolated. The
generic wiring procedure for the BeilerMate is described
below.

1. Remove the white cover plate (4 screws) and
run the external wiring through the grommets provided
at the bottom of the white control panel.

2. From 3A fused and switched connection unit
wire the mains power supply to the BoilerMate 11l storage
appliance control PCB as follows:

s ‘Live'to terminal ‘1’
m ‘Neutral’to terminal ‘2’
‘Earth’to terminal '3’

Note: The mains power supply to the domestic hot
water temperature control PCB is already connected
to the storage appliance control PCB.

3. Wire the boiler to the BoilerMate storage
appliance control PCB as follows: -

m Take a‘Live' from the BoilerMate PCB terminal
‘5’ to boiler ‘Switched Live'terminal.

a Take a ‘Neutral’ from the BoilerMate PCB
terminal ‘7' to the boiler ‘Neutral terminal.

a Take an ‘Earth’ from the BoilerMate PCB
terminal ‘6’to the boiler ‘Earth’ terminal.

a [|fthe boiler requires a permanent live other than
for a pump cver-run, then this should be taken
from terminal ‘4’ on the BoilerMate PCB.

4. The link between BoilerMate PCB terminals ‘25'and
'28’ should be removed if 2 room thermostat is to be
fitted.

5. The link between BoilerMate terminals ‘22" and ‘24’
should be removed if a remote single channel
programmer is to be fitted for controlling space
heating only.

6. The link between the terminals ‘22' and ‘23"’ and
the link between terminals ‘23’ and ‘24’ should be
removed if an extra single channel clock or a dual
channel programmer is to be fitted for controlling
both space heating and hot water.

7. Whenthe wiring is complete, replace the front cover
plate ( 4 screws).
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CONTROLWIRING DIAGRAM
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If no clock programmer is fitted a link will also be
provided interminals 23 and 24.

The power on indicator light is wired in terminals
5 & 6 on the domestic hot water control P.C.B.
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To Wire the Room Thermostat

1. Remove the link joining the BoilerMate control PCB
terminals ‘25’ and ‘28’, and wire the room thermostat
to the BoilerMate Il as follows:

= From the BoilerMate PCB terminal ‘25’ {ake a ‘live’
to the ‘live’ connection on the room thermostat.

® From a room thermostat ‘switched live’ connection
take a ‘live’ to BoilerMate PCB terminal ‘28",

® Connect the BoilerMate PCB terminal ‘27’ to the
room thermostat ‘Neutral’ terminal.

m |f required, connect the BoilerMate PCB terminal
‘26' to the room thermostat ‘Earth’ terminal.

Frost Protection

1. When frost protection is required for the whole
house or where a base temperature is required
during cold weather, then a frost thermostat should
be wired across BoilerMate PCB terminals ‘22’ and
‘28",

2. Analternative to fitting a frost thermostat would be
to set the programmer to constant during the cold
weather period, and adjust the room thermostat to
a suitable setting.

3. When frost protection is required for the boiler circuit
only a change over type pipe thermostat should be
fitted on the primary return pipe adjacent to the boiter
and wired as shown below.

4. If atwo channel clockis fitted and frost protection
is required for the boiler circuit only, then the frost
thermostat should be wired across BoilerMate PCB
terminals '22'and ‘23",

|e|u|a|¢ elolefefo]o o|§|‘o1\
11 2 3" 5 & 7|0 § 10,11 12 13 14 15,
T
1 Nq-IL F+ N| N L 111 L2
Muins aupply Boller Syslam pumgp Pump/valwe
230V, SoHz 230V, 50Hz 290V, 50Hz 230V, BOHE

NO |

Pipe mounted
Frost Stat
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Delay Timer
This facility is provided within the system control

appliance control PCB.

OVERNIGHT SHUT DOWN

The most effective service from the thermal storage
system (BoilerMate [ll) is achieved when the boiler is on
demand for twenty four hours under the control of the
store thermostat.

In special circumstances the system can be wired to
isolate the boiler overnight using one of the methods
described below.

Using Two Single Channel

Programmetrs

This method is suitable if the BoilerMate Ili is already
fitted or supplied with a space heating programmer e.g.
Single channel Grasslin. The second single channel
programmer is wired by removing the link between
terminal 22 and 23 and taking the switched live to terminal
number 23.The live neutral and earth connections can
be taken from terminals 22, 20 and 21 respectively if
required. The second single channel programmer can
then be set to shut down the appliance overnight.

Using aTwo Channel Programmer
If the BoilerMate Il is supplied as a no clock opticn,
then a remote two-channel programmer can be used.

This should be wired with the HW output wired to terminal
23 and the heating output wired to terminal 24.



COMMISSIONING

COMMISSIONING THE SYSTEM

It is essential that the system functions properly for
optimum performance. To achieve this, the primary
system should be commissioned in accordance with good
practice and generally in accordance with the
requirements of BS6798, BS5449 and BS7593: 1992,

Cleansing the Primary System

1. Ensure that the float is correctly adjusted to close
the ballvalve at the water level line inside the F & E
cistern.

2. Fill the system and flush cold.
3. Refilt the system.

4. Add a cleanser such as Sentinel X300 or Fernox
Superfloc to ensure that flux residues and installation
debris are removed from the system. (When
determining the quantity of cleanser required, be
sure to allow for the increased volume of water in
the primary circuit due to the thermal store - see
Table 1.1 for volumes}.

5. In most cases the following quantities will be adequate
for a typical 3/4 bedroom property.

Volume to be added to the system (litres)

Model Cleansing agent
Sentinel X300 | Fernox Supertloc

BM120 14 5
BM140 14 64
BM180 2 74
BM200 2 9
BM220 2% (7

When using either cleansing or corrosion inhibitor
chemical, the manufacturers instructions must be
followed.

6. Commission the boiler.

a) If the boiler is range rated, then adjust it to the
maximum heat input.

b) Set the boiler/system pump speed so that the
temperature difference across the bailer is less than
10°C.

¢) Set the boiler thermostat to maximum.

7. To ensure full cleansing, circulation to all parts of the
system should continue for a minimum of § hour.

8. Flush the system hot having checked that there is
no overflow when the system is up to temperature.
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9. Refill the system.

10. Switch on and check the operation of the
immersion heater (if fitted).

11. Ensure that the 3 port motorized valve is in Auto
position {i.e. not in manual locked position).

12. Ensure that the automatic bypass valve is set
correctly to give approximately 100C temperature rise
across the boiler when the space heating is on.

Primary Water System Treatment

1. Although the standard BoilerMate Il has no special
water treatment requirements, the radiators and other
parts of the circuit will benefit from the application of a
scale and corrosion inhibitor such as Sentinel X100 or
Fernox MBI.

2. When determining the quantity of inhibitor required,
be sure to allow for the increased volume of water in
the primary circuit due to the thermal store- see Table
1.1 for volumes.

3. In most cases the following quantities will be suitable
for a typical 3/4 bed property.

Volume to be added to the system (litres)
Model Corrosion inhibitor agent
Sentinel X100 Fernox MB1

BM120 1% 1%
BM140 14 1Y%
BM180 2 2

BM200 2% 2%
BM220 24 2

When using either cleansing or corrosion inhibitor
chemical, the manufacturers instructions must be
followed.

Peel and paste ‘boiler thermostat’ label on suitable
prominent location on the boiler.

Cleansing
Hot/ Cold Water System Treatment

1. Fully flush and chlorinate the hot and cold water
system in accordance with the recommendations in the
Model Water Byelaws and BS6700.

2. Before finally filling the system check and clean the
filter basket in the Y type strainer.



COMMISSIONING

DESCRIPTION OF DIAGNOSTIC
ISPLAY AND CONTROLS

A brief description of the functions of the diagnostic
display and controls is provided below. The details of the
individual functions are described in the appropriate
sections of this document. LED = light emitting diodes.

Green LEDs 1 -10:

a) The'Green LED's 1-10'indicate the temperature of
the water in the store. When the store temperature
is below the minimum pre-set value, ‘LED-1" will
flash. When the store temperature is higher than
the maximum pre-set value, LED-10 will flash.

b) One or more ‘Green LED's’ together with a
permanently ‘ON Red LED-14" also indicate a type
of fault in the system.

Orange LED-11

a) The‘Orange LED-11'when constantly ‘ON’indicates
a demand for space heating from the programmer
and room thermostat.

b) The '‘Orange LED-11’ when ‘FLASHING’ indicates
a demand for space heating from the programmer
and room thermostat AND the bailer is in the firing

Orange LED-12

a) The'Orange LED-12'when constantly ‘ON’indicates
that the store sensor is satisfied but the programmer
(if fitted) is on timed hot water mode.

b) The ‘Orange LED-12" when ‘FLASHING’ indicates
a demand for hot water from the store sensor, the
programmer {if fitted) is in timed hot water mode AND
the boiler is in the firing mode.

Red LED-14

a) The 'Red LED-14'when 'FLASHING' indicates that
the system is in the ‘'SET UP’ mode and is ready to
receive data from the user.

b) The ‘Red LED-14’ when constantly ‘ON’ together
with one or more ‘Green LEDs 2-9’ indicate a type
of system fault.

Push buttons ‘+’, *-*, and ‘Set’
These buttons are used to change and set the hot water
store temperature and other parameters.

CXxXrrxxxrxno

1 __,Ir\Fn

0006 @ @® @

Set
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COMMISSIONING

COMMISSIONING THE DIRECTLY
HEATED STORETEMPERATURE
SETTING

For maximum system efficiency the store thermostat
must be in control of the boiler i.e. the boiler cycles on

the store thermostat and not on its integral thermostat.

The control system in this appliance has been
programmed to automatically commission the store
thermostat setting in accordance with pre-set default
values,

However matching the control settings to the installed
boiler can further enhance the performance of the system.

a) Ensure that the beiler thermostat is set at
maximum.

b) Ensure that the space heating is switched ‘Off’ on
the programmer i.e. the ‘Orange LED-11’ is ‘Off'.

c) Ensure that the domestic hot water is switched 'On’
on the programmer if fitted i.e. the ‘Orange LED-12"
is‘On’.

d) Leave theappliance to heat up. Atthis stage Green
LED t and Orange LED 12 will flash.

e) As the store rises in temperature the Green LED’s
will progressively switch ‘ON’ and Orange LED 12
will continue to flash.

f)

)

K)

When the store is satisified Orange LED 12 will stop
flashing {but remain ‘ON’) and the boiler will switch
off.

Draw off just enough hot water for the boiler to refire.

Whilst the boiler is still firing put the system control
ler into the commissioning mode by pressing the
three push buttons marked -, '+’ and ‘Set’
simultaneocusly until the 'Red LED-14’ begins to
flash.

When the boiler switches ‘Off’ press the push buttons
marked '-'and ‘+’ simultaneously until the ‘Red LED-
14’ switches off.

The system is now commissioned to match the
installed boiler and nearly all the Green LED's will be
‘on’

If after this procedure the '‘Red LED-14’and the ‘Green
LED-9' are permanently on then the beiler is not
delivering water at a high enough temperature. Check
boiler and boifer thermostat setting and repeat the
commissioning procedure.

Note: If an attempt is made to commission the system

below the minimum pre-set store temperature, then
a fault will be indicated (see 'k’ above) but the system
will continue to work at the present values.

1 Store temperciure
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COMMISSIONING

IMPORTANT DO’S AND
DON'TS

1. DO check the incoming mains water pressure. The 14, DON’T use a BoilerMate on a sealed
preferred range of mains pressure is 2 — 3bar. primary i.e. closed system.

2. DO check that all connections are in accordance 15. DON’T use pipe smaller than 28mm
with the labelling on the thermal store. between the boiler and the BoilerMate when

the boiler rating exceeds 20kW (about

3. DO adjust the ballvalve so that the water level in 68,000 Btu/h).
the F & E cistern when the system is cold is at or
just below the level mark inside the cistern. 16. DON’T use dipped flow and return between

the boiler and the BoilerMate unless the

4, DO make sure that there is adequate clearance boiler is fitted with an overheat thermostat.
above the F & E tank to service the ballvalve. If necessary check with the suppliers.

5. DO ensure that the range rated appliances are set NOTE: If an attempt is made to commission the
at the highest output and the boiler thermostat is system below the minimum pre-set store
set to maximum for all boilers. temperature, then a fault will be indicated

and the system will continue to work in

6. DO ensure that the water level in the expansion accordance with the pre-set default values.

cistern is at least 250mm above the highest point
on the radiator circuit or the highest point of the
system.

7. DO insulate any exposed pipework in the BoilerMate
cupboard.

8. DO piumb the overflow/warning pipe in a 20mm
internal diameter pipe material which is suitable for
use with a heating F & E cistern, in accordance
with BS 5449 (such as copper) and ensure it
discharges in a conspicuous external pesition.

9. DO check the pump settings.
a) The boiler/system pump should be set to give
a temperature difference across the boiler of
10°C or less.
b) The hot water plate heat exchanger pump
should be set at maximum.

10. DO ensure that the filter basket in the Y type
strainer is removed cleaned and replaced prior
to handover of the system.

11. DO ensure that the 3 port valve is in Auto
position.

12. DO ensure that the bypass valve is set
correctly.

13. DON'T use a combined feed and vent on
BoilerMate installations.



FAULT FINDING/DIAGNOSTICS

FAULTS AND THEIR CAUSES

Any fault in the system design and malfunction of system
components will generate customer complaints. These
complaints can be grouped into the following three main
categories: -

a) The system is noisy

b} Hot water service is unsatisfactory

¢) Space heating is unsatisfactory

Causes of a ‘Noisy’ System

Noisy pump operation

a) Check the level of water in the F & E cistern —
adjust and vent the pump/system if necessary.

b) Check the pump speed setting of the system/
boiler pump - reduce if necessary but ensure
that the temperature rise across the boiler does
not exceed 10°C.

c) I systemis noisy when in heating mode — check
and adjust if necessary the heating system
bypass valve.

d} Checkthatthe radiators are correctly balanced.
Noisy boiler operation

a} Check the flow rate through the boiler at full gas
rate by measuring the temperature rise across
the boiler. If the temperature rise is greater than
10°C, then increase the pump speed.

b} Check the level of water in the F & E cistern
and the working head on the boiler.

¢) Check and vent the system if necessary.

Noise when hot water tap is opened

a) If the plate heat exchanger pump is noisy when
the hot water tap is opened, then check the
level of water in the F & E cistern and vent the
pump if necessary.

b) Water hammer — loose pipe work and/or tap
washers.

Causes of ‘Unsatisfactory
Hot Water Service’

a) Check boiler thermostat — this should be set
at maximum.

b) Check that the boiler flow temperature is
adequate when it is switched off by either the
internal or store thermostat — it should not
be less than 80°C.

¢) It a separate hot water programmer or a two
channel programmer is fitted, then check that
the hot water ‘on time’ periods are set correctly
to match the demand pattern in a dwelling.
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d)

f)

a)

h)

Check that the store is charging to at least 75°C — if
not then recommission.

Check that the hot water plate heat exchanger pump
stops and starts when the hot water tap is opened
and closed.

Check that the plate heat exchanger pump is set at
maximum speed.,

Check that the hot water outlet temperature does
not change significantly when the hot water flow
rate is increased from say 5/min to 15/min.

Check that the filter before the flow switch is not
blocked — clean if necessary.

Check that the space heating and hot water load is
not greater than the boiler output and that the
BoilerMate |ll model is suitable for the type of
dwelling.

If ‘a’ to ‘i’ are correct then it is possible that the
performance of the heat exchanger is impaired by
scale. In this case the hot water flow rate will be
noticeably less than the cold water flow rate.
Replace it with a factory exchange unit and re-check
hot water performance.

Causes of ‘Unsatisfactory
Space Heating’

a)

b)

Check the boiler thermostat — this should be set at
maximum.

Check that the boiler flow temperature before it is
switched off by its internal or the store thermostat
is adequate — it should not be less than 80°C.

Check the operation and the settings of the heating
proegrammer and the room thermostat.

Check that the 3-port flow share valve is functioning
and that the system/boiler pump is circulating the
water to the radiator circuit.

If some rooms are not being heated properly, then
balance the system.

Oveﬂlqw From Feed
& Expansion Cistern

b)

Check that the controlled level of water in the cistern
is no higher than the indentation mark. Adjust if
necessary.

if replacement ballvalve is required, then this should
be obtained only from Gledhill Water Storage Ltd.
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SYSTEM FAULT INDICATION
AND DIAGNOSTICS

The SAC control PCB does not control or override any safety controls of the heating system.
The SAC control PCB detects the faults in the system and these are displayed on the LED display panel.
Even when the SAC control PCB is in the fault indication mode i.e. when the RED LED-14 is continuously ‘ON’, the

heating system will continue to function although all the services may not be available or will only be available at
lower level and efficiency.

Store temperature

QQQQOQOOQ}
O ~X Fn Set
O

Fault Indication table (Diagnostic display }

LEDs ON Fauit
-Red 14 + Green No3 Store sensor not connected — system will not function
.Red 14 + Green No 5 + Orange No 13

Domestic hot water flow switch stuck in the closed position i.e. hot water

ON when no hot water tap is heat exchanger pump is permamently ON.

opened.
Red 14 + Green No 9

Boeiler not delivering water at required temperature — check boiler
thermostat

Further Information on Faults

Further faults relating to the Pump Speed Controller are indicated on the PCB and these are described in detail o1
the following pages.

Further faults relating to the Storage Appliance Controller are indicated on the SAC PCB and these are also
described in detail on the following pages.

Clearing the Faults

It is important that the system is reset after the faults have been rectified. The procedure for clearing the fault registers
is:

a) Press the two push buttons marked ‘+' and 'Set’ simultaneously until the ‘RED LED-14' starts to ‘flash’.

b) Press the push button marked ‘Set’ until the ‘RED LED-14’ switches off. The Green LEDs will now indicate the
store temperature.

It is impossible to reboot the Store Appliance Controller to clear it and re-establish the default conditions. Please speak
to our Technical Sales Office if you consider this to be necessary.
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DHW PUMP SPEED CONTROL PCB

The layout of the pump speed control PCB is shown in
the figure below.
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Function Indicating LED
Off: No mains power supply - check fuse
Flashing - Low frequency: System status is OK
Flashing - High frequency: Temperature measurement error - check sensor or wiring
On - Permanent: Pracessor related fault - no control of hot water - change board
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FAULT FINDING/DIAGNOSTICS

STORAGE APPLIANCE
CONTROL PCB (SAC)

The layout of the SAC PCB is shown in the figure below
and is designed to control all the operations of the
appliance.

Programmer Room thermostat
1 % 230V, 50Hz 1 x 230V, 50Hz Store sensor
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LEDS - when ON

LED_1 Indicates that there is mains voltage (230V,
50Hz) at terminal ‘5’ i.e. the boiler is ON.

LED_2 Indicates that there is mains voltage {230V,
50Hz) atterminal ‘10’i.e. the boiler/system pump is ON.

LED_3 Indicates that there is mains voltage (230V,
50Hz) at terminal ‘13’ i.e. the 3 port flow share valve
connected to terminals 11, 12 and 13 is ON - heating
and hot water (i.e. mid position).

LED_4 Indicates that there is mains volitage {230V,
50Hz) at terminal ‘13 and14’ i.e. the 3 port flow share
valve connected to terminals 11, 12, 13 and 14 is ON -
heating only.

CONNECTIONS
The front display panet is connected into Cl. The PSC
PCB is connected to terminals 20, 21 and 23.

JUMPERS
Should be in accordance with the details on page 18.



APPENDIX

WATER SAVINGS

WATER RELATED COSTS CAN BE REDUCED
BY GOOD PLUMBING PRACTICE.

TAPS & MIXERS

e
it
4 \

Vast quantities of water are needlessly run off to
waste due to Taps, Mixers and Showers discharging
flow rates far in excess of the rates required for
them to perform their duties.

The contrasting flow rates shown on this leafiet
clearly illustrate the savings that can be made whilst
still providing a good performance.

British made AQUAFLOW REGULATORS provide
constant flow rates by automatically compensating
for supply pressure changes between 1 bar & 10
bars.

To facilitate installation into the wide range of
plumbing equipment which is encountered in the
U.K, FOUR FIXING OPTIONS are available:-

OPTIONS FOR SHOWERS

1. MXF “DW” RANGE - For fitting behind Fixed
Shower Heads or onto Flexible Hoses for
Handshowers (preferably onto the inlet end
when lightweight hoses are used).

2. COMPRESSION FITTING RANGE. “In Line”
regulators as in Option 4 for Taps & Mixers.

Information by courtesy of

AQUAFLOW REGULATORS LTD
Haywood House, 40 New Road, Stourbridge, West Midlands DY8 1PA
Telephone (01384) 442611 Fax: (01384) 442612

28

4 FIXING OPTIONS FOR

4.

. MK RANGE - Combined Regulators & Aerator

for screwing onto Taps & Mixers with internal or
external threads on their noses. Anti Vandal
models also available.

. MR05-T RANGE - Internal Regulators. Push fit

into Tap or Mixer seats. Produced in three sizes
- 12.5mm (BS1010), 12mm & 10mm, Flangeless
models also available for Taps with Low Lift
washers.

- MXF STANDARD RANGE - Screw on tail

models for Taps & Mixers. Fix onto the tails
before fitting the tap connectors. Available in
3/8", 1/2" ,3/4" and 1" BSP.

COMPRESSION FITTING RANGE - “In Line”
regulators housed in 15mm & 22mm CXC
COUPLERS & ISOLATING VALVES. * " UK
WFBS LISTED BY THE WATER RESEARCH
CENTRE. Isolation valves available for slotted
screwdriver operation or with coloured

plastic handles. Now available also in

plastic bodied push-fit couplers & valves.

= GETD .




SHORT PARTS

Key No. Description Manufacturer Stock Code Gas Council
No. Part No.
1 Ball float FT429
2 Ballvalve FT207
3 22mm ball-o-fix valve GT024
4 Y type strainer XB314
5 3/4" F/F single check valve GTO41
6 Grundfos 15/50 pump with 1" connections GT105
7 Grundfos 15/50 pump with 1 1/2” connections XB001
8 22mm ball type pump valve XB121
9 28mm ball type pump valve xXB122
10 Flow switch GT106
11 Plate heat exchanger GTO17
12 Store appliance controller SAC GT151
13 Store sensor GT149
14 Pump speed controller PSC GT152
15 Pump speed sensor GT153
16 Grasslin electro-mechanical clock XB215
17 Grasslin digital clock XB216
18 22mm 3 port mid position valve Danfoss HS3B XG130
19 28mm 3 port mid position valve Danfoss HS3B28 XG142
20 Grundfos 15/60 pump XB241
21 22mm By-pass valve XG156
22 L.E.D. Display panel GT150
23 Water mixing valve - Brawa XCoo7
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Gledhill (water Storage) Ltd

AMD. MAY 2007

CONDITIONS OF SALE & WARRANTY TERMS

1. We only do business upon the Conditions which appear below and no other. Unless we 5o agree in writing
these Conditions shall apply in full to any supply of goods by us to the exclusion of any Conditions or terms
sought to be imposed by any purchaser. These Conditions of Sale and Warranty Terms override those which
are contained on the Invoice Forms and all Sales are now subject to these Conditions of Sale and Warranty
terms only.

2. PRICE

Once an order or call off has been accepted the price will be held for three months but if defivery is extended
beyond that period at the customer’s request, then we reserve the right to amend the price when
necessary. The company reviews its pricing annually to adjust for changes in our cost base. We reserve the
right to alter prices at any time for severe movements in raw materials (mainly copper and steel), Ifthere is to
be & change we will give customers at least four weeks notice but anyihing delivered after that date will be at
the revised price. An order may not be cancelled orvaried after acceptance without the written consent of the
company. Such cancellation or variation shail be subject to such reasonable charges as may be appropriate.
3. SPECIFICATION

The goods are supplied in accordance with the Specifications (if any} submitted to the Purchaser and any addi-
tions and alterations shall be the subject of an extra charge. Any goods not so specified shall be in accordance
with our printed literature or the literature of any of our component suppliers {subject to any modifications
made since publication). If we adopt any changes in construction or design of the goods,orin the specification
printed in our literature, the Purchaser shall accept the goods so changed in fulfilment of the order.

4. PAYMENT

The invoice price of goods shall be payable within 30 days of despatch by us of our invoice for the goods or such
longer time as may be stated by our quotation or invoice. If we receive payment in full on or before the due date
we willallow an appropriate settlement discount except where we have quoted a special net price. if payment
is not received in full on or before the due date we shall be entitled in addition 1o the invoice price to:

(i} payment of a sum equal to any increase in the copper price supplement applicable to the particular goods
sold between the date of receipt of order and the date of receipt of payment in full;and

{ii) interest on any part of the invoice price unpaid after the due date at the rate of 3% per annum over the
base rate for the time being of HSBC Bank ple.

5. TIME

We give estimates of delivery dates in good faith and time of delivery is not nor shall be made of the essence
of any contract nor shall we be liable for any loss or damage occasioned by delay in delivery.

6. DELIVERY

We deliver free normally by our own vehicles within 25 miles of any of our manufacturing depots, Delivery to
any place more than 25 miles from one of our manufacturing depots may be subject to our quoted delivery
charges. We reserve the right o make delivery of goods contained in one order by more than one consignment
and at different times. Whete a period is agreed for delivery and such period is not extended by our Agree-
ment, the Purchaser shall take delivery within that period. If the Purchaser fails to take delivery, we shall be
entitled at the Purchaser's risk and expense to store the goods at the Purchaser's premises or elsewhere and to
demand payment as if they had been despatched. Off loading at point of delivery shall be the responsibility
of and be undertaken by the Purchaser.

7. SHORTAGES OR DAMAGE

Goods must be inspected before signature of delivery note and any damage, shortage or discrepancy noted
on the delivery note and the goods returned on the same vehicle. The buyer must also give us immediate
written notice of the damage, shortage or discrepancy so that we may prompt investigation.

B.RETURN OF GOODS

Goods may not be returned to the Company except by prior written permission of an authorised officer of the
Company and such return shall be subject to payment by the Purchaser of handling and re-stocking charges,
transport and all other costs incusred by the Company.

2. COMPANY LIABILITY

Al our goods are made of the best materials from reputable manufacturers and where stated are manufac-
tured to the appropriate British or European Standard. Complaints rmust be given to us immediately, before
any action is taken, as responsibility cannot be accepted if repairs or renewals are attempted on site without
our written authority.

Defects caused by corrosion or scale deposits are not covered by this guarantee save as expressly
provided in paragraph (f) of this Condition 9.

Where we agree 10 rectify any defect, we reserve the right to undertake the work on our own premises,

The following guarantee covers faulty materials and manufacture for the stated period, provided that:-

* The unit has beeninstalled in accordance with our installation and service instructions and all relevant codes
of practice and regulations in force at the time of installation.

+ That all necessary inlet controls and safety valves have been fitted correctly.

+ Ithas only been used for the storage of potable water supplied from the public mains.

« Where appropriate the unit has been regularly maintained as detailed in the instaliation and service
instructions,

(3) Damestic and Commergial Open Vented Cylinders and Tanks.

The copper storage vessel is guaranteed for ten years and if it proves 1o be defective either in materials o

workmanship, we will either repair or supply replacement at aur option with the closest substitute in the case

of any obsolete product 1o ary address in Great Britain,

(i} free of all charge during the first year afier delivery by us.

iy thereafter at a charge of one-tenth of the then current list price and any copper price supplement and

delivery charge during the second year after delivery by us and increasing by afurther one-tenth on the second

and subsequent anniversary of delivery by us.

{b) Domestic Mains Fed Products [Primary Stores!

The copper storage vessel is guaranteed for five years and if it or any integral pipework as part of the storage

vessel assembly proves to be defective either in materials or workmanship, we reserve the right to either repair

or supply replacements or the closest possible substitute in the case of any obsolete product and will collect

and deliver to any address in England, Wales and Scotland (excluding all Scottish Islands).

(i} free of all charge during the first year after delivery by us.

(ii} thereafter at a charge of one-fifth of the then current list price or any copper price supplement and deliv-

ery charge during the second year after delivery by us increasing by a further one-fifth on the second and

subsequent anniversary of delivery by us.

(c} Integrated Boiler and Storage Vessel Products and
Stand Along Bojlers

In the case of the GulfStream range of products and the
Gledhill boiler range of products, Gledhill guarantees the
heatexchanger (boiler)formaterial and construction fawltsfor
two years.and FURTHER we will meet theinstaller/contractors
reasonable ¢osts in removing and replacing any DEFECTIVE
heat exchanger up to a MAXIMUM of one third of the extert
of our liability in regard to the replacement product.
THE RESPONSIBILITY FOR THE EXECUTION OF THIS
GUARANTEE LIES WITH THE INSTALLER.
The guarantee becomes null and void if the appliance is used
incorrectly, or in the event of proven negligence or incor-
rectly implemented repairs OR FAILURE TO CARRY OUT
THE RECOMMENDED INSPECTION/MAINTENANCE, The
guarantee also becomes null and void if changes are made to
the appliance without our knowledge, or if the serial number
on the appliance is removed or made illegible.
The annual service must be carried out by a competent
installer in accordance with the advice given by Gledhill and
using Gledhill approved parts.
{d} Stainless Steel Unvented Cylinders
Gledhiliguarantee the componentsincluding controls,valves
and electrical parts for two years from the date of purchase. IT
SHOULD BENQTEDTHATTHE FACTORY FITTED TEMPERATURE
AND PRESSURE RELIEF VALVE MUST NOT BE REMOVED OR
ALTERED IN ANYWAY ORTHE GUARANTEE WILLNOT BEVALID,
GLEDHILLWILL NOT BE RESPONSIBLE FOR ANY CONSEQUEN-
TIAL LOSS OR DAMAGE HOWEVER IT IS CAUSED,
The guarantee for the stainless steel vessel is for twenty five
years if the original unit is returned to us AND PROVIDED
THAT,
(i} It has been installed as per the Design, Installation &
Servicing Instructions, relevant standards, regulations and
codes of practice.
(i) It has not been modified, other than by Gledhill,
iii} 1t has not been subjected to wrong or improper use or
left uncared for,
{iv}it has only been used for the storage of potable water.
{v) it has not been subjected to frost damage.
{vi} The benchmark log book is completed after each annual
service.
(vii) The unit has been serviced annualiy.
It should be noted that the guarantee does not cover:
- the effects of scale build up
- any labour charges associated with replacing the unit or parts.
If the stainless steel vessel proves to be defective either in
materials orworkmanship we reserve the right 1o either repair
or supply replacements or the closest possible substitute in
the case of any obsolete product and will collect and deliver
to any address in England, Scotland and Wales (excluding
all islands):

[i) free of charge during the first year after delivery by us.

(ifthereafter at a charge of one twenty fifth of the then cur-

rent list price during the second year after delivery by us and

increasing by a further one twenty fifth on the second and
subsequent anniversary of delivery by us.

ACTION IN THE EVENT OF FAILURE

If the Stainless Lite develops a leak we will ask for a deposit

against the supply of a new one. This will be refunded if the

failure is within the 1erms of the warranty when it has been
examined by us.

(e

Gledhill provides a five year warranty for defects in the col-

lectors {except broken glass and collector accessories eg

metal edgingsh. If the collector demeonstrably Fails to meet
one of the requirements of the standard DIN 4757 par1 3 we
will replace it free of charge based on the date of invoice. We
¢an not be responsible for damage caused by mechanical
stress and/or changes caused by weather refated influences.

The warranty excludes minor surface damage that does not

affect performance ormalfunction duetoimproper assembly

or instailation,

Please note:

- Installation must have been carvied gut bya licensed special-
ized company theating contractor or plumber)following the
version of installation instructions in force.

- Gledhill or its representative was given the opportunity to
check complaints on site immediately after any defect occurred,

- Confirmation exists that the system was commissioned
properly and thatthe systemwaschecked angmaintenance
was performed annually by a specialised company licensed
for this purpose.



[f) Lompone & Vessel

We will either extend 1o the purchaser the same terms of warranty as we are given by the manufacturer of the
component or if the manufacturer does not give any warranty, replace free of charge any component which
becomes defective within two yaars after the date of the delivery by us and is returned 1o us at the purchaser’s
expense but we shall not meet the cost of remaoval or shipping or return of the component or any other cost
charges or damages incurred by the purchaser,

If the appliance manufactured by Gledhill incorporates a factory hited scale inhibiter then during the period
of three yeats from the date of delivery Gledhill will replace, free of charge, any plate heat exchanger fitted in
the appliance as original equipment in which scale formation occurs that materially reduces the effectiveness
of the plate heat exchanger, This guarantee does not extend to any other component instalied within the
Gledhill appliance or elsewhere in the Purchasers domestic water system,

(g} General

In the case of goods manufactured solely in accordance with our specification and designs and in respect
of any installation work carried out by or on our behall, our entire liability and the purchaser's sole remedies
(subject to (a) - () above) and shall be as follows:

(a) we accept liability for death or personal injury to the extent that it results from our negligence that of our
emplayees agents or subcontractors.

(b} subject 10 paragraph (d) below, we accept liability for direct physical damage to tangible property to the
extent that such damage is caused by our negligence that of cur employees agents or subcontractors.

{c) our total liability to the purchaser over and above any liability to replace under (1 - 4) above {whether in
contract or in tort including negligence) in respect of any one cause of loss or damage claimed 1o result from
any breach of our obligations hereunder, shall be limited 10 actual money damages which shall not exceed
£20,000 provided that such moanetary limit shall not apply to any liability on the part of ourselves referred to
in paragraph (a} above.

{d) except as provided in paragraph (a) above but otherwise notwithstanding any provision herein contained
in no event shall we be liable for the following loss

or damage howsoever caused and even if foreseeable by us or in our contemplation :-

{i) economic loss which shall include loss of profits, business revenue, goodwill or anticipated savings.

(i) damages in respect of special indirect or consequential loss or damage (other than death, personal injury
and damage to tangible property).

{iii) any ¢laim made against the purchaser by any other party

(save as expressly provided in paragraph (b) above).

{e) except in respect of our liability referred to in paragraph (a) above no claim may be made or action brought
{whether in contract or in tort including negligence) by the purchaser in respect of any goods supplied by us
more than one year after the date of the invoice for the relevant goods,

{f) nothing in these Conditions shall confer on the purchaser any rights or remedies to which the purchaser
would not otherwise be legally entitled.

10.LOSS OR INJURY

Notwithstanding any other provision contained herein the Purchaser’s hereby agree to fully indemnify us
against any damages losses costs claims or expenses incurred by us in respect of any claim brought against
us by any third party for :-

[a} any loss injury or damage wholly or partly caused by any goods supplied by us or their use,

[b} any loss injury or damage wholly or partly caused by the defective installation or sub-standard workman-
ship or materials used in the installation of any goods supplied by us.

[¢} any loss injury or damage in any way connected with the performance of this contract.

PROVIDED that this paragraph (6) will not require the Purchaser to indemnify us against any liability for our
own acts of negligence or those of our emplayees agents or sub-contractors.

FURTHER in the case of goods supplied by us which are re-sold to and installed by a third party by the Pur-
chaser it will be the sole responsibility of the Purchaser to test the goods immediately after their installation
10 ensure that inter alia they are correctly installed and are in proper working order,and are not likely to cause
any loss injury or damage 1o any person or property.

11.VARIATION OF WARRANTY AND EXCLUSION

Should our warranty and exclusion be unacceptable we are prepared to negotiate for variation in their terms
but only on the basis of an increase in the price to allow for any additional liability or risk which may result
from the variation.

Putchasers ate advised 1o insure against any risk or liability which they may incur and which is net covered
by our warranty.

12.RISK AND RETENTION OF TITLE

(3} goods supplied by us shall be at the Purchaser's risk immediately upon delivery to the Purchaser or into
custody on the Purchaser's behalf or to the Purchaser's Order, The Purchaser shall effect adequate insurance
of the goods against all risks to the full invoice value of the goods, such insurance to be effective from the time
of delivery until property in the goods shall pass to the Purchaser as hereinafter provided,

[b) property in the goods supplied hereunder will pass to the Purchaser when full payment has been made
by the Purchaser to us for -

i) the goods of the subject of this contract,

ii) alt other goods the subject to of any other contract between the Purchaser and us which, at the time of
payment of the full price of the goods sold under this contracy, have been delivered to the Purchaser but not
paid for in full.

[c) until property in the goods supplied hereunder passes to the Purchaser in accordance with paragraph
{2) above

{i) the Purchaser shall hold the goeds In a fiduciary capacity for us and shall store the same separately from
any othet goods in the Purchaser's possession and in a manner which enables them to be identified as our
goods

(i} the Purchaser shall immediately return the goods to us should our authorised representative so request.
All 1he necessary incidents associated with a fiduciary relatlonship shall apply.

[d) the Purchaser's right to possess the goods shall cease forthwith upon the happening of any of the following
events, namely =

(i} if the Purchaser fails to make payment in full for the goods within the time stipulated in clause 4 hereof,
(i) if the Purchaser,not being a company,commits any act of bankruptcy, makes a proposal to his or her creditors
for a compromise or does anything which would entitle a petition for a Bankruptcy Order to be presented.
{iil)ifthe Purchaser, baing a company, dees anything or fails 1o do anything which would entitle an administrator
or an administrative receiver or a receiver 1o take possession of any assets or which would entitle any person
to present a petition for winding up or to apply for an administration order.

{e}the Purchaserhereby grantstous anirrevocable licence to
enterat any time any vehicle or premises.owned oroccupied
by the Purchaser or in the possession of the Purchaser for
the purposes of repossessing and recovering any such goods
the property in which has remained in us under paragraph
(2} above. We shall not be responsible for and the Purchaser
will indemnify us against liability in respect of damage
caused to any vehicle or premises in such repossession
and removal being damaged which it was not reasonably
practicable to avoid,

(f} notwithstanding paragraph (3) hereof and subject to
patagraph (7} hereof,the Purchaser shall be permitted to sefl
the goods 10 third parties in the normal course of business.
In this respect the Purchaser shall act in the capacity of our
commission agent and the proceeds of such salle :-

(i} shall be held in trust for us in a manner which enables
such proceeds to be identified as such,and :

{ii) shall not be mixed with other monies nor paid into an
overdrawn bank account.

We, a5 principal, shall remunerate the Purchaser as commis-
sion agenta commissiondepending uponthe surplus which
the Purchaser can oltainover and above the sum, stipulated
in this contract of supply which will satisfy us.

{g)in the event that the Purchaser shall sell any of the goods
pursuant ta clause {(6) hereol, the Purchaser shall forthwith
informusinwritingof suchsale andoftheidentity and address
of the third party to whom the goods have been sold.

{h) if, before property in the goods passes to the Purchaser
under paragraph (2) above the goods are or become affixed
to any land or building owned by the Purchaser it is hereby
agreed and declared that such affixation shall not have the
effect of passing property in the goods to the Purchaser
Furthermore if, before property in the goods shall pass 1o
the Purchaser under paragraph (2) hereof, the goods are
or become affixed to any land or building (whether or not
owned by the Purchaser), the Purchaser shall:-

(i) ensure that the goods are capable of being removed
without material injury to such land or building.

(ii) take all necessary steps to prevent title to the goods from
passing to the landlord of such land or building.

{li} forthwith inform us in writing of such affixation and of
the address of the land or building concerned,

The Purchaser warranits torepairand makegood any damage
caused by the affixation of the goods to or their removal
from any land or building and to indemnify us against all
loss damage or liability we may incur or sustain as a resuht
of affixation or remaoval.

{i) in the event that, before property inthe goods has passed
to the Purchaser under paragraph(2) hereof,thegoods orany
of them are lost, stolen, damaged or destroyed :-

i) the Purchaser shalk forthwith inform us in writing of
the fact and circumstances of such loss, theft, damage or
destruction.

(i} the Purchaser shall assign to us the benefit of any insur-
ance claim in respect of the goods so lost, stolen, damaged
or destroyed.

13. NON-PAYMENT

If the Purchaser shall fail to make full payment for the goods
supplied hereunder within the time stipulated in clause 4
hereof or be in default of payment for any other reason then,
without prejudice to any of our other rights hereunder, we
shall be entitled to stop all deliveries of goods and materials
to the Purchaser, including deliveries or further deliveries of
goods under this contract. In addition we shall be entitled
to terminate all cutstanding orders.

14, RISK

All goods sold by us shall be at the sole risk of the Purchaser
from the date of despatch by us of the invoice for their price.
15.VALUE ADDED TAX

All prices quoted are exclusive of Value Added Tax which
will be charged at the rate ruling at the date of despatch
of invoice.

16.TRADE SALES ONLY

We are only prepared todeal with those who are notconsum-
ers within the terms of the Unfair Contract Terms Act 1977,
the Sale of Goods Act 1979 and the Supply of Goods and
Services Act 1982, Accordingly any person who purchases
from us shall be deemed to have represented that he is not
a consumer by so purchasing.

17. JURISDICTION

The agreement is subject to English/Scottish law and any
dispute arising hereunder shall be settled 1 accordance
therewith dependent upon the location.












