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| 1 INTRODUCTION |

The Alpha SolarSmart 90 system is a pre-heat drain back solar collector system which includes a wall mounted 90 litre
unvented cylinder to store water heated by the solar collector. The system must be used in conjunction with an Alpha
combination boiler fitted with the Alpha Solar valve which is supplied with the system.

The SolarSmart 90 system consists of a 90 litre cylinder, a 2.5 m? flat plate drain back solar collector, drain back unit,
unvented kit and solar valve. The 90 litre unvented cylinder is fitted with a pump, control box and temperature sensors.
The drain back unit is fitted with a heat exchanger and pump.

The unvented kit must be fitted in the mains water supply to the cylinder. The kit includes a pressure reducing valve,
expansion vessel, expansion relief valve, check valve and a tundish. The solar valve must be fitted directly to the mains
water inlet of the Alpha combination boiler.

Note: In the northern hemisphere solar collectors should ideally face South. For more information see Section 3.6.

IMPORTANT

This System has been approved to the Building Regulations for unvented hot water storage systems and the Local
Authority must be notified of the intention to install. Therefore the installation must be carried out by a person competent
to install unvented hot water systems.

The installation must be carried out in accordance with the following recommendations:-

All current Building Regulations issued by the Department of the Environment, i.e. Approved Document L1
Building Standards (Scotland) (Consolidation) Regulations issued by the Scottish Development Department
Local Water Bye Laws

Health & Safety Document No. 635 (The Electricity At Work Regulations 1989)

The installation should also be in accordance with the following British Standard Codes of Practice:-
BS 5449:1990 Forced circulation hot water systems

BS 5546:2000 Installation of hot water supplies for domestic purposes
BS 5918:1989 Solar heating systems for domestic hot water
BS 6700:1997 Design, installation, testing and maintenance of services supplying water

Failure to install this appliance correctly could lead to prosecution. It is in your own interest and that of safety to ensure
that the law is complied with.

Manufacturer's instructions must NOT be taken in anyway as over-riding statutory obligations.

Reference should be made to Criteria for gas fired combination boilers used as after heaters in solar thermal systems
and BRE Solar heating UK:1981.
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| 2 TECHNICAL DATA |

2.1 DHW SYSTEM

Aluminium Cover and Copper Pipe
(Length x Width x Depth)

mm 2140 x 1030 x 0.5

1030 x 2140 x 0.5

Spectral Selective Layer

Absorption Coefficient % 94
Emission f % 5
Glass

Transparent, Hardened - Thickness mm 4

Collector Housing

Material Aluminium Pressing
Insulation
Thickness mm 50
Thermal conduction coefficient W/mk 0.037
Cover Frame
Material Aluminium Black Powder Coated
Temperature Sensor
Type - NTC Ohm 10 k
Connections
Pre-mounted Flexible Hoses  Return to DBU mm 12 mm

Flow from DBU mm 15 mm
Minimum Roof Slope 20°
Energy Performance (System with 90L tank) GJ/yr 3.5

Solar Cylinder Drain Back Unit (DBU)

Max. Hot Water Working Pressure 5.5 bar DHW Circuit:

Max. Mains Inlet Pressure (inlet of pressure reducing valve) 12 bar Flow Connection 15 mm
Min. Mains Water Pressure 0.1 bar Return Connection 15 mm
Mains Inlet Connection 15 mm Max. Working Pressure 8 bar
DHW Outlet Connection 15 mm Heat Exchanger Coil Content 0.32L
DHW Cylinder Capacity 91L Collector Circuit:

Expansion Vessel Size (pre-charge press.) 8L at25 bar Flow Connection 15 mm
Pressure Reducing Valve Setting 2.5 bar Return Connection 12 mm
Temperature and Pressure Relief Valve 90°C/7 bar Max. Working Pressure 6 bar
Expansion Relief Valve Setting 6 bar Vessel Size 35L
Flow Rate L/min Max.18.0, Min.1.0 Max. Filled Content 2.8L

gal/min | Max.4.0, Min.0.22 Heat Transfer Capacity 110 Wikg
Max. Outlet Water Temp. (Approx.) °C Max.70, Min.5
°F Max.158, Min.41

2.2 SOLARCOLLECTOR SYSTEM

Type: Portrait Landscape

Dimensions

Total Surface Area m? 25

Aperture Area m? 227

Length x Width x Thickness mm 2230 x 1120 x 92 1120 x 2230 x 92

Water Content L 1.25 1.30

Lift Weight kg 40

Hydraulics

Maximum Pressure bar 8

Absorber
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2.3 INSTALLATION

Solar Cylinder Min. Clearances for Servicing Top 100 mm
Bottom 300 mm
Sides 10 mm
Front 450 mm
DBU Min. Clearances for Servicing Top 100 mm
Bottom 100 mm
Side 10 mm
Front 450 mm
Lift Weight - Cylinder Assembly 22 kg
Lift Weight DBU 6 kg
Weight Full and Operational - Cylinder Assemby 113 kg
Weight Full and Operational - DBU 8.8 kg
2.4 ELECTRICAL 2.5 GENERAL
Supply 230/240 V ~ 50 Hz Solar Cylinder Dimensions Height 1110 mm
External Fuse 3A Width 540 mm
Power Consumption Max. 165 W Depth 530 mm
Min. 5W DBU Dimensions Height 460 mm
Width 365 mm
Depth 270 mm
Solar Cylinder - Material Stainless Steel
DBU Heat Exchanger - Material Copper
Covers/Insulation Material EPP Foam
Solar Cylinder Insulation Thickness 50 mm

2.6 LOCATION

Max. Distance Between Top of Solar Collector and Bottom of DBU 3m
Max. Distance Between DBU and Bottom of Solar Cylinder 6m
Max. Distance Between Top of Solar Collector and Bottom of Solar Cylinder | 6 m

2.7 ELECTRICAL CONNECTIONS

Notes: This Appliance Must Be Earthed.
Do Not Connect Any Other Controls.

o |
&
]

1]

Therm Ketel

Brown Wire
Blue Wire

Live (Brown Wire)
Neutral (Blue Wire)

Brown wire
White wire

Must Not Be Used
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2.8
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SOLAR SYSTEM SCHEMATIC
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To solar cylinder
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Solar collector

Drain back unit (DBU)
DBU pump

DBU heat exchanger
Collector temperature sensor
Solar cylinder

Solar cylinder pump
Filter

Diffuser

DHW outlet pipe
Solar valve

Flow to boiler

Fig. 2
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Flow to tap

Temperature sensors
Insulation/casing

Bottom tray

Unvented kit

Tundish

Non-return valve

Expansion relief valve
Temperature and pressure relief valve
Expansion vessel

Pressure reducing valve with filter
Drain point for cylinder
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| 3 GENERAL INFORMATION |

3.1 ELECTRICAL SUPPLY

The Solar system requires a 230/240 V ~ 50 Hz mains supply, fused at 3 A - The system must be earthed.
There must only be one common isolator, providing complete electrical isolation, for the Solar system.

This system has been fitted with a supply cable, however, if it is necessary to fit a cable use PVC insulated cable not less
than 0.75 mm? (24 x 0.2 mm) to BS 6500 Table 16. The system should be connected to a fused three pin plug and
unswitched shuttered socket outlet (both complying with BS 1363), or a fused double pole switch with a contact
separation of at least 3 mm in both poles.

Note: There is no electrical connections between the boiler and the Solar system. Therefore, it is recommended that the
Solar system electrical isolation is completely separate to the boiler and any external controls isolation.

All wiring must be in accordance with the current IEE Wiring Regulations (BS 7671).

3.2 DOMESTIC HOT WATER SYSTEM

The mains water supply must be first connected to the components detailed in Section 3.3 before the Solar cylinder. No
valves must be fitted between these components and the cylinder. The incoming mains water pressure to the cylinder is
regulated to 2.5 bar by the pressure reducing valve supplied in the unvented package. However, all taps and mixing
valves used with the hot water system must be suitable for operating at a pressure of up to 8 bar.

The Solar valve, supplied in the unvented package, must always be fitted directly to the cold water inlet of an Alpha
combination boiler.

Note: The hot water control thermostat on the combination boiler must always be turned to maximum.

To ensure economic use, the pipe runs to the Alpha combination boiler and taps should be in 15 mm copper pipe and be
as short as possible. Where possible the pipework should be insulated to reduce heat loss.

Before the mains water supply pipe is connected to the boiler, it should be thoroughly flushed out to avoid the danger of
dirt or foreign matter entering the boiler and the filter incorporated within the pressure reducing valve cleaned.

The stored water temperature is controlled to a maximum of 70°C.

To prevent high temperatures at the hot water taps, it is recommended that a thermostatically controlled mixing valve is fitted
after the boiler.

3.3 UNVENTED HOT WATER STORAGE SYSTEM

To comply with the Building Regulations for unvented hot water storage, it is required that the unvented kit components
detailed in Fig. 3 are fitted before the mains cold water inlet to the Solar cylinder. No isolating valves must be fitted
between these components and the cylinder.

All these components are supplied with the Solar system in a separate package and must be fitted by a competant
person in accordance with the instructions.

The installation is subject to Building Regulations approval and the Local Authority must be notified of the intention to install.

Discharge pipe - The discharge pipes from the temperature/pressure and expansion relief valves must be routed to the
tundish supplied and in 15 mm pipe. The discharge pipework from both relief valves may be joined together in the same
sized pipe, providing at least 22 mm pipework is connected downstream of the tundish.

Tundish - The tundish must be positioned within 500 mm of the appliance, so that it is visible to the User and away from
electrical devices. The minimum size of the discharge pipe downstream of the tundish is given in the following table.

The discharge pipework from the tundish:-

Sizing of copper discharge pipe 'D2’ - refer also to Fig. 4A and 4B
Valve Minimum size of discharge | Minimum size of discharge Maximum resistance allowed, | Resistance created
outlet size pipe 'D1' to tundish pipe 'D2' from tundish expressed as a length of straight by each elbow
pipe (i.e. no elbows or bends) or bend

22 mm upto9m 0.8 m

Gl 15 mm 28 mm upto 18 m 1.0m
35 mm up to 27 m 1.4 m

1. Shall fall continuously through its length.

2. Shall be of a heat resistant material, e.g. metal.

3. Shall not be fitted with any valves or taps.

4. Shall discharge to a safe visible position, e.g. into a gulley.

5. Shall have a minimum of 300 mm straight pipework directly from the tundish.

Note: Where children may play or otherwise come into contact with discharges, a wire cage or similar guard must be
positioned to prevent contact whilst maintaining visibility.
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Given below are suggested methods of terminating the discharge pipe safely.

Where a single pipe serves a number of discharges, such as in blocks of flats, the number served should be limited to not
more than 6 systems so that any installation can be traced reasonably easily. The single common discharge pipe should
be at least one pipe size larger than the largest individual discharge pipe to be connected.

If the system is installed where discharges from safety devices may not be apparent, i.e. in dwellings occupied by blind, infirm or disabled
people, consideration should be given to the installation of an electronically operated device to warn when discharge takes place.

a. Low level termination

[ Solarcylinder
temperature/pressure
relief valve
. _ 1=
Metal discharge pipe (D1) =
from relief valve to tundish =
D1 — SIS
H —
i Tundish [T [ S
Toexpansion = a .
reliefvalve L1 ] | Pipe close to wall to
47—> = | allow water to fan out
= 300mm — s= safely
500 mm max. . minimum L —
Aj L ] ﬁ 100
D2 ] mm max.
300 mm /§LE - 70 mm min.
minimum = ||
= Ground level
— b ‘\
— B
Metal discharge pipe (D2) from Gul_ley if
tundish with continuous fall = 1 available

Fig. 4a

b. High level termination

At high level, discharge onto a roof is acceptable providing the roof is capable of withstanding high temperatures and
there is a distance of 3 m from any plastic guttering systems that would collect such discharge.

Note: The discharge will consist of scalding water and steam. Asphalt, roofing felt and non-metallic rainwater goods may
be damaged by such discharges.

c. Termination into a hopper

D1 Worked example:-

Tundish The example below is for a G temperature relief valve with a discharge pipe (D2)

having four elbows and a length of 7 m from the tundish to the point of discharge.
From the table on page 6:-

300 mm /Jt

00 Maximum resistance allowed for a straight length of 22 mm copper discharge pipe
minimum

(D2) from a G'2 temperature relief valve is 9 m.
—i N Subtract the resistance for four 22 mm elbows of 0.8 m each = 3.2 m.
T Y Zf;aﬁ Therefore the maximum permitted length equates to 9 - 3.2 =5.8 m
/ 5.8 mis less than the actual length of 7 m therefore calculate the next largest size.

Maximum resistance allowed for a straight length of 28 mm pipe (D2) from a G
temperature relief valve equates to 18 m.

Subtract the resistance for four 28 mm elbows at 1.0 m each =4 m.
Therefore the maximum permitted length equates to 18 - 4 = 14 m

D2

J
L

II

I
[T L

End of pipe to be

clearly visible As the actual length is 7 m, a 28 mm (D2) copper pipe will be satisfactory.

Fig. 4b
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3.4 SOLAR CYLINDER INFORMATION - Figs. 5a and 5b

Positioning

The Solar cylinder must be installed on a flat vertical wall which is capable of supporting the weight of the cylinder when
full (113 kg).

The cylinder may be installed in any room or internal space, although particular attention is drawn to the requirements of
the current IEE Wiring (BS7671) Regulations, and in Scotland, the electrical provisions of the Building Regulations
applicable in Scotland, with respect to the installation of the cylinder in a room or internal space containing a bath or
shower. When the cylinder is installed in a room containing a bath or shower, it must not be possible for a person using
the bath or shower to touch any electrical switch or cylinder control utilising mains electricity.

The bottom of the Solar cylinder must be located within 6 metres of the top of the Solar collector and of the drain back
unit.

Dimensions
The dimensions of the cylinder and clearances required for servicing are shown in Fig. 5a.

Serial No. under cover

A

h 4
Y 7 Tl
Side Front

1110

T

me__ L

74

300

Fig. 5a

Water connections

View looking up at base

The connections at the bottom of the cylinder are shown in Fig. 5b.

Cylinder Connections

A Water outlet to boiler 15 mm
B Cold water inlet 15 mm
C Return from DBU 15 mm
D Flow from cylinder to DBU 15 mm _28
f
50/50[50| 155
ABCD

Fig. 5b
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3.5 DRAIN BACK UNIT (DBU) INFORMATION - Fig. 6

Positioning

The DBU must be located within 3 metres of the top of the Solar collector, see Fig. 8. The pipework from the collector to
the DBU must always fall by a minimum of 40 mm per metre and must be insulated with high temperature pipe
insulation.

Dimensions
The dimensions of the DBU and clearances required for servicing are shown in Fig. 6.

Water connections
The connections at the top and bottom of the DBU are shown in Fig. 6.

50 55
i s
OO
Top
y 270 450 10 365 10
100 A‘ *B
35 L] [ 1]
| |
| |
460 Side Front
|
35 i 00
100| 4 * ‘
c D

Serial No. inside DBU,
left above pump 50 55

— i
DBU Connections ‘ g

A Return from collector to DBU 12 mm Bottom
B Flow from DBU to collector 15 mm
C Flow from cylinder to DBU 15 mm
D Return from DBU to cylinder 15 mm

198

Fig. 6
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3.6 SOLAR COLLECTOR INFORMATION - Fig. 7

The solar energy supplied by a system varies with the orientation and tilt of the collector, which will usually be determined
by the existing roof. However, the predicted variation is slight. For a collector facing anywhere between SE and SW and
tilted from the horizontal between 5° and 60°, the annual solar energy supplied will be at least 90% of that obtained at the

optimum collector position.

It should be remembered that shading from trees, buildings etc., can produce a significant decrease in system
performance, and collectors should be positioned to minimise shading from the sun in the middle of the day.

The solar collector can be installed using one of the following methods:

a. Integration of the collector into the tiles of a pitched roof: Using the Alpha Flashing Kit (Part No. 6.4000750 portrait or
Part No. 6.4000650 landscape), landscape or portrait collectors can be integrated into the structure of a pitched roof as
shown in Fig. 7. The roof must have an inclination of more than 20° and the tiles used with the flashing kit must be suitable
to ensure that the installation is weatherproof. Full details of this type of installation are provided in the instructions
supplied with the kit.

“\%““‘\“\\\%\
Portrait Landscape
Fig. 7
b. Positioning of a landscape collector onto a flat roof: Using the Alpha Flat Roof Kit (Part No. 6.4000800), the collector

is mounted on the framework supplied. The collector is fixed at an inclination of 30° and ballast is used to secure the frame
in the required position. Refer to Fig. 8 for details of location of the drain back unit in relation to the collector. Full details of

this type of installation are provided in the instructions supplied with the kit.

Solar collector

N A
b e, Ensure that all pipework is
“J:‘::q i insulated with high temperature
H::H.h B insulation.
e,
.H“';h":‘\ ‘1"‘*—\.
The collector must always be able Ty, Minimum decline of 40 mm per
to fully drain back, therefore the i B o o 1. S metre required.
lowest part of the collector must = _Eii-ﬂ =1
be abov_e the pipes of the drain PRy R o | | f
back unit. A S R . = I i @
! - - - 2t e e E
| =
&
= m
e q?} =
Solar cylinder
 §

Drain back unit
(DBU)

Fig. 8

C.

Positioning of either alandscape or portrait collector on top of roof tiles: Using the Alpha On-Tile Kit (Part No. 6.4000850),

the collector is secured onto the structure of a pitched roof using purpose designed brackets. The pitched roof must have an

inclination of more than 20°. Full details of this type of installation are provided in the instructions supplied with the kit.

Alpha SolarSmart 90 - General Information
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| 4 INSTALLATION |

4.1 UNPACKING

The SolarSmart 90 system is supplied in three boxes as follows:

Box 1 - Solar cylinder

Contents:

Solar cylinder

Inlet pipework assembly
Temperature/pressure relief valve with discharge pipe
Casing and insulation
Cylinder pump

Control box

Top cover

Bottom cover

Wall mounting brackets
Screw pack

Fitting instructions

Box 2 - Drain back unit

Contents:

Mounting board

Drain back vessel

Housing and drain back unit pump (with 6 metre cable)
Screw pack

Cable set for collector temperature sensor

Pipe fittings for drain back unit/collector

Pipe insulation

Box 3 - Unvented kit and Solar valve

Contents:

2.5 bar pressure reducing valve

8 litre expansion vessel

Expansion vessel mounting bracket
Tundish

Expansion relief valve/check valve
Solar valve kit

Fitting instructions

The following items are also required to complete the installation:
1. Solar collector - Landscape or Portrait

2. Solar collector mounting kit - a.

\’ Top cover

Clamping bracket
Top wall
E\;! mounting bracket
Solar

cylinder casing

Control box

0 Cylinder pump

Bottom wall
mounting bracket

Bottom cover

Bottom cover
—_ fixing screw
and washer

Fig. 9
3 Drain back
//unit housing
Drain back
unit pump
\
Screws

Mounting board

Fig. 10

Pitched roof collector flashing kit - landscape (Part No. 6.4000650)
or portrait (Part No. 6.4000750).

or b. Flat roof collector mounting kit, landscape only (Part No. 6.4000800).
or c. On-tile collector mounting kit (Part No. 6.4000850).
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3.
4.
5.

4.2

Alpha combination boiler and flue.
Thermostatic mixing valve.
High temperature 15 mm pipe insulation.

LOCATION and CLEARANCE REQUIRED

Refer to Section 3.4, 3.5 and 3.6 before locating the solar cylinder, drain back unit and solar collector.

4.3

INSTALL THE COLLECTOR

Refer to installation instructions supplied with the Solar collector mounting kit to install the collector.

4.4 FIT THE SOLAR CYLINDER - Figs. 11a, 11b and 11c

The cylinder must be installed on a flat vertical wall which
is capable of supporting the weight of the full cylinder
(see Section 2.3). The cylinder should be secured to the
wall using the mounting brackets supplied.

Note: If the positions of all the fixing holes for the brackets
cannot be made into solid brickwork, then the standard
brackets must not be used. In this case the use of two rails,
from the floor to the ceiling, is recommended (e.g. Flamco
rails).

1.

Decide on the position of the cylinder, taking into
consideration the clearances and the maximum
allowed distances from the drain back unit and
collector.

Using the template supplied, mark the positions of the
fixing holes. Drill the holes approximately 60 mm deep
using a 10 mm dia. drill. All the holes must be into
solid brickwork.

Plug the holes and secure the top and bottom mounting
brackets to the wall, using the plugs and screws
supplied.

Position the cylinder onto the bottom bracket ensuring
the sides of the bracket (B) are located into the grooves
in the cylinder (A), see Fig. 11b. Carefully slide the
cylinder towards the wall, making sure that the plastic
pins at the bottom of the cylinder are fully located over
the bottom bracket.

Note: Ensure that the cylinder is positioned squarely on
the bottom bracket before pushing it back towards the
wall.

min. 280 min. 280
T
10_. 110 ! 110 10
it N ‘L “““““ -~
- N — 9 -
|
AN ,
| !
‘ '
|
\
|
| s
i 712
‘ ‘
\
I
\
|
I
|
i 115
|
450
/

Fig. 11a

Secure the top of the cylinder to the top mounting bracket using closing bracket as shown in Fig. 11c.

Rear view

Fig. 11b

Clamping bracket

Wall bracket

Fig. 11c

Alpha SolarSmart 90 - Installation
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4.5 FIT THE DRAIN BACK UNIT (DBU) - Figs. 12a and 12b

The DBU may be installed to the inclined roof structure or on a flat vertical wall, which is capable of supporting the weight of
the full DBU (see Section 2.3). The DBU should be secured in position using the fixings supplied. If the strength of the surface
on which the unit is to be fitted is unknown, the wooden mounting board, supplied, should be used as shown in Fig. 12a.

To fit the DBU on an inclined roof - see Fig. 12a

1.

To fit the DBU on wall - see Fig. 12b
1.

With the help of Fig. 12a, decide upon the position of the unit, taking into account the clearances required around the unit
and the distance between the break-through hole of the collector tubing and the DBU pipes that have to be connected.

If the DBU is used with an existing collector panel, loosely connect the collector tubing to the DBU pipes. This will help to
determine the position of the DBU to achieve the minimum 40 mm per metre downward slope of the collector tubing.

If the collector has not yet been fitted, ensure that there is 200 - 250 mm between the centre of the break-through hole and
the upper side of the DBU. See Fig. 12a.

Remove the front cover of the DBU (pull off away from the unit).
Secure the unit to the roof using the screws and washers supplied.
Replace the DBU front cover.

Note: The tubing from the solar collector
must always slope down towards the drain
back unit (at least 40 mm per metre).
There must not be any part of the tubing
that will allow water to collect.

Fig. 12a

340 ol 140
140 1

4
)
Oy
N

o

S

With the help of Fig. 12b, decide upon the position of the unit,
taking into account the clearances required around the unit.

Remove the front cover of the DBU (pull off away from the

unit).
172

Mark the position of the three fixing holes. Drill the holes
approximately 40 mm deep using a 6 mm dia. drill. ¥ 335
Plug the holes and secure the unit to the wall, using the plugs
and screws supplied. v
Replace the DBU front cover. 4

100

Fig. 12b
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4.6

4.7
1.

FIT THE UNVENTED KIT - Fig. 13

Unpack Box 3 and check the contents.

Locate the expansion vessel mounting bracket in a suitable position as close to the solar cylinder as possible and secure
in postion using the srews and wall plugs supplied.

Note: Ensure there is enough space to fit/remove the bottom cover.
Secure the expansion vessel to the mounting bracket using the metal band, nut, washers and bolt.
Connect the expansion relief valve to the expansion vessel as shown in Fig. 13.

Notes: a. The plug must be removed from the capped connection on the expansion vessel relief valve to enable
connection to the expansion vessel.

b. Mount the valve in either the horizontal or vertical orientation. An inverted orientation may allow debris deposits
onto the valve seating and cause the valve to malfunction.

c. Ensure the valve is mounted correctly, i.e. the arrow marking on the valve body is pointing in the direction of flow.
Connect the mains water supply to the pressure reducing valve and thoroughly flush out the water pipework.
Refer to Domestic Hot Water System, Sections 3.2 and 3.3.

To Solar cylinder .
Expansion vessel

Discharge pipe

Expansion relief valve
(incorporating check valve) —

Mounting bracket

t

Pressure reducing valve
f (incorporating filter)

Mains water supply
Fig. 13
FIT THE BOILER AND THE SOLAR VALVE

Only an Alpha combination boiler may be used with the SolarSmart 90 system. Install the boiler as described in the
instructions supplied with the boiler.

Connect the solar valve directly to the boiler Con?:lgtt toof (t:)céliclje\:vater
cold water inlet connection, then connect the _
pipework to the solar valve as shown in Figs. Water inlet from

outlet of Solar cylinder .-
14 and 15. <S5 . e Solar valve
Notes: a. If the valve is being fitted to an iv// _ \\
N f 7
' A

existing boiler installation, the
mains water inlet must be re-routed
to the inlet of the solar cylinder's
unvented kit.

b. Ensure that the hot water outlets 'B'
and 'D' (Fig. 15) are connected
together after the leaving the boiler.

c. Itis recommended that a
thermostatic mixing valve is fitted in
the hot water outlet before the taps.

The pressure relief valve discharge pipe 'F' (Fig.
15) will need to be modified as shown, i.e. extend
the length of the pipe leaving the safety valve
outlet by 50 mm using a straight connector and
a piece of 15 x 50 mm copper pipe.

2" washer

Hot water
outlet to tap

Fig. 14
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Solar valve

Note: Disconnect the filling loop after filling

Extend pressure relief valve
pipe by 50 mm as shown
Copper pipe
15 x50 mm

the central heating system.

Filling loop
A - Heating flow (22 mm)

Cyclone

J\\

Heating return
\

valve

B - Hot water outlet (15 mm)

C - Gas inlet (22 mm)

D - Hot water outlet from Solar valve (15 mm)
E - Heating return (22 mm)

F - Pressure refief valve outlet (15 mm)

G - Heating drain point

H - Cold water inlet filter

I - Condensate discharge pipe

J - Cyclone drain point
K - Water inlet from Solar cylinder (15 mm)

Condensate \%
trap

20
=

Note: Join together hot water outlets B and D to

provide a single hot water supply immediately after
boiler installation.

Fig. 15

i | [
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Connect B and D together
to hot water supply

A self adhesive label is supplied in the Solar Valve Kit. This label must be located as shown in Fig. 16, over the boiler hot

water thermostat knob after it has been set to its maximum position, i.e. fully clockwise to position No. 9. This will ensure
that the hot water temperature from the boiler will be approximately 60°C and will prevent the knob from being adjusted to

a lower temperature.

Note: The User must be informed of the purpose of this label, which must not be removed.

SELECTOR } TH ERMOSTAT E

@ 3 RESET %

THERMOSTAT

50

IMPORTANT

This Combi boiler is fitted to an
Alpha Solar system and the hot
water thermostat MUST always be
set at maximum (No.9).

Fig. 16
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4.8

4.9

CONNECT THE PIPEWORK - Fig. 15

Thoroughly flush out all the water pipework.
Ensure that all the plastic caps are removed from all connections.

Note: If soldering union bends, ensure that the bends are not connected to the valves etc., otherwise the internal seals

may be damaged.

Connect the pipework from the unvented kit to the solar cylinder.

Note: No valves must be fitted between the cylinder and the unvented kit.

Connect the system pipework to the boiler and the discharge pipe to the heating system pressure relief valve.

Do not forget that the pressure relief valve discharge pipe must be routed clear of the boiler to a drain in such a manner

that it may be seen, but cannot cause injury to persons or property. Refer to the boiler instructions.

Connect the discharge pipework to the temperature/pressure relief and expansion relief valves via the tundish supplied.

This pipework must be installed as recommended in Unvented Hot Water Storage System, Sectioon 3.3.

Ensure that all the valves are closed (spindle flats at right angles to valve) and do not turn on the water supply at this

stage.

ELECTRICAL CONNECTIONS

Gain acces to the electrical control box of the solar

cylinder by removing the one screw and washer

securing the bottom cover and remove the cover. See

Fig. 17. Remove the front cover of the cylinder by pulling

it forwards. Remove the screws securing the front of the @
control box to provide access to the terminals on the

control board. @ﬂ_l L1

Refer to Section 2.6 for details of all electrical

connections required. . U Bottom
Connect the Drain Back Unit pump - The drain back \ : J/ cover
unit pump is fitted with a 6 metre cable. Route the cable

to the solar cylinder control box and pass it through the
cable clamp.

) Screw and
Connect the wires as follows: washer

Brown wire to terminal 9, Blue wire to terminal 8 and
Green/Yellow wire to =
Ensure that the cable is secured in the cable clamp.

Connect the Collector Sensor - The sensor has a 7

metre cable. Route the cable to the solar cylinder control Fig. 17
box and pass it through the cable clamp. Connect the

White and Brown wires to terminals 2 and 3.

Ensure that the cable is secured in the cable clamp.
Connect the Mains Supply - Refer to Sectioin 2.6.

Note: The solar cylinder has been fitted with a mains supply cable. However, if it is necessary to fit an alternative supply

cable refer to Section 3.1 and release the cable clamp. Connect the new lead as follows:

Brown wire to L, Blue wire to N and Green/Yellow to =.

Note: Ensure that the length of the earth wire is such that if the supply cable is pulled out of its clamp the live and neutral

wires become taut before the earth wire.
Do not switch on the electrical supply at this stage.
Do not make any connections to terminals 4, 5, 6, or 7 and do not fit any other controls.

Alpha SolarSmart 90 - Installation
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| 5 COMMISSIONING |

5.1 FILL THE SOLAR CYLINDER

1. Check that all the mains water connections are tight and any drain valves are closed.

2. Open the mains water inlet valve. Thoroughly flush out the hot water system by turning on all the hot water taps and allow
the water to flow until no air is present, this will automatically vent the cylinder of air. Turn off each tap.

3. ltis important to vent the solar cylinder pump by unscrewing the centre cap from the pump head (see Fig. 18) until water
runs from it and then replace the cap.

4. Isolate the mains inlet and drain the cylinder to remove any debris that may have collected in the cylinder. Refill and vent

the system as described above.
T
Cylinder drain point %ﬂj 1
Cylinder pump !

vent screw : U Bottom
! cover

Screw and
washer

Fig. 18

5.2 DRAIN BACK UNIT

The drain back unit is pre-filled and should not
need any water added.

It is important to prime the drain back unit
pump:- unscrew the centre cap and rotate the
spindle using a small screwdriver. Replace the
cap. r/_
If the drain back unit requires to be filled, fill as Fill/overflow
follows: point

Collector

1. Isolate the electrical supply to the
SolarSmart System.

2.  Remove the front cover from the drain back Correct filling level — — 1
unit (pulls off). for DBU
3. Unscrew the plug located in the fill/loverflow |
point. See Fig. 19. Hear: —
4. Carefully fill the drain back unit with water exchanger = B

(use a flexible tube or funnel) until water
overflows from the fill/loverflow point (see
Fig. 19). This indicates the correct fill level
has been reached. -

Note: Do not overfill.

5.  Replace the plug in the fill/loverflow point. DBU pump — T L 2

6.  Switch on the electrical supply and 'start up' *I:
the Solar system as described in Section ®
5.3. T

7.  Check for any leaks and replace the front [I
cover. Drain point T l

Cylinder
Fig. 19
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5.3 TURN ON THE ELECTRICAL SUPPLY

1. Check that all the wiring has be correctly installed and that all the terminal connections are tight.
2. Switch on the electrical supply and the display (see Fig. 20) will start to countdown from twenty to zero. During this

countdown the PCB does a self-diagnosis of all the sensors and pumps. If the collector temperature is between 10 and
130°C the drain back unit pump will run for a short period to run a test program, after which the system is ready for use.

3. When all the self-diagnostic procedures have been completed, the display will flash between the solar cylinder
temperature and the operation mode.

If there is enough solar light at the collector the cylinder pump will run, shortly followed by the drain back unit pump. The

drain back unit pump runs at full speed for 250 seconds to purge any air from the collector then it modulates to its
optimum speed for the collector temperature.

5.4 DISPLAY - Fig.20

The controls of the solar cylinder are able to indicate working modes on the display. The push button provides the means
to operate the cylinder. During normal operation the system can be turned on and off using the button. When the button is
held in for 5 seconds the diagnostic mode will be entered. Refer to Section 7. If the button is not touched for 5 seconds,

the last mode will become active.

Display

Button

Fig. 20

Display shown

Display explained

The indicates the operating mode of the solar system, on or off (on or oF).

If oF is shown the solar system is not operating, press the button to change from off to on.
Note: Always leave the system on

This is the temperature of the domestic hot water (°C) in the solar cylinder.
When the system is on and working, the display will alternate between the domestic hot

water temperature (for 4 seconds) and the operating mode (on or oF for 2 seconds).

This is the temperature of the domestic hot water in the solar cylinder.
The flashing dot in the right hand corner of the display shows that the drain back unit pump
and cylinder pump are running.

This is the temperature of the domestic hot water in the solar cylinder.
The flashing dot in the middle of the display shows that only the cylinder pump is running.

ANVY/7ZN1 Y72
-—

LATINXA TN

Flashing fault codes (71 to 84). Refer to Section 7 for a list of fault codes and possible
solutions.

Alpha SolarSmart 90 - Commissioning
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5.5 USERINFORMATION

The User must be advised (and demonstrated if necessary) of the following important points:-
1. How to turn the Solar Smart system on and off. It is recommended the system is always left on.

2. Explain what information is shown on the display and in the unusual case of a fault occurring, explain the fault codes that
may be shown.

3. How important it is for the combination boiler hot water thermostat to be left at the maximum position (No. 9) and that it is
the purpose of the label (Fig. 16) to maintain this and that the label must not be removed.

4.  Show the User the position of the pressure relief valve discharge pipe.
5.  Explain the importance of regular inspection to check the safe and efficient operation of the system.
6. Leave these instructions with the User for use on future calls and for recording details in the Inspection History Section 11.

| 6 SYSTEM OPERATION |

6.1 WORKING PRINCIPAL - Fig.21

The solar collector uses the energy of the natural light to heat the water being circulated around the collector. When the
heated water enters the drain back unit, heat is transfer into the stored water via a heat exchanger coil. Stored domestic
hot water is pumped from the bottom of the solar cylinder through the drain back unit heat exchanger coil where it is
heated and returned to the cylinder.

When a hot water tap is turned on mains water flows into the bottom of the solar cylinder and hot water flows out of the
top towards the solar valve at the boiler. If the water from the cylinder is above 60°C the solar valve diverts the flow
directly to the tap, if the flow is less than 60°C the valve diverts the flow through the combination boiler. When the flow is
via the combination boiler the water temperature is maintained by the boiler. As the temperature of the water entering the
boiler is higher than the normal incoming mains water, less gas is required to heat it to the required temperature thereby
saving energy costs.

Solar collector

Cylinder
temperature
sensor

Solar cylinder

|
T
Collector
sensor

Lower cylinder

temperature
sensor \ 1

|

! |

| ) )
i Drain back unit

: Drain back -

I unit pump :

|

|

|

|

|

/

]
llL— Heat exchanger

I
|
Cylinder :
pump I
Hot water to taps N |
T T T T —p
! T
\
Warm water to boiler - <

Solar valve Mains cold water inlet

Fig. 21
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6.2 OPERATION OF THE SOLARSMART SYSTEM - Fig.21

Control

When the controls detect a collector sensor temperature that is at least 10°C higher than the lower cylinder sensor and
the solar cylinder temperature is less than 65°C, the drain back unit pump will start. The pump will run at full speed for
250 seconds and then modulate between 30 and 50% of full speed to circulate water around the collector. The speed of
the pump is dependent upon the difference in the temperature between the collector sensor and the lower cylinder
sensor.

At the same time that the drain back unit pump starts the cylinder pump will start at 10% of full speed to circulate the
cylinder water through the drain back unit heat exchanger. The drain back unit pump will stop when the temperature
difference between the collector sensor and the lower cylinder sensor falls to 3.5°C or the cylinder temperature reaches
70°C. The cylinder pump will continue to run for 120 seconds to collect any excess heat from the drain back unit then it
will also stop.

When both pumps are operating, a flashing dot will be visible in the right hand corner of the display (Fig. 20). If only the
cylinder pump is running, a flashing dot will be visible in the middle of the display.

If a fault occurs, a fault code will be visible in the display. Refer to Section 7 for a list of fault codes and possible
solutions.

Temperature display
The display (see Fig. 20) will display the solar cylinder temperature (10 - 70°C) for 4 seconds followed by the operating
mode (oNn or oF) for 2 seconds, after which the sequence will be continually repeated.

Domestic hot water circuit

When a hot tap is opened, cold mains water enters the solar cylinder at the bottom forcing hot water out from the top to
go to the solar valve where it either goes directly to the tap or to the boiler for further heating. The cylinder pump passes
the cool water from the bottom of the cylinder through the drain back unit heat exchanger and warm water back to the
centre of the cylinder.

Collector water circuit

The drain back unit pump (See Fig. 21) is controlled by the controls. The collector water is circulated in a closed loop
through the collector panel where it is heated then through the heat exchanger in the drain back unit where heat is
passed to the domestic water from the cylinder.

Frost protection

If the collector sensor registers a temperature less than 3°C, the temperature difference required to start the drain back
unit pump (normally 10°C) will be increased by 15° to 25°C. This will ensure that the unit will not operate in frosty
conditions (with the possibility of freezing). When the temperature rises above 3°C this temperature difference of 25°C
will remain for a further 24 hours when it returns to normal.

Pumps

If the electrical supply is on and the solar system has not operated for 24 hours, the pumps will operate automatically
every 24 hours, providing the collector temperature is above 10°C.
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| 7 ROUTINE INSPECTION |

To ensure efficient operation of the SolarSmart system, it is recommended that it is inspected and checked as necessary
at regular intervals.

Warning: Before removing any covers or working on the system, isolate the electrical supply.
The data badge for the cylinder is located on top of the front housing underneath the top cover.

Always carry out electrical system checks, i.e. earth continuity, resistance to earth, short circuit and polarity with a
suitable meter, after any electrical work has been carried out on the system.

7.1

1.
2.

IMPORTANT NOTES FOR ROUTINE INSPECTION

Run the system and check the operation.

Ensure that all system connections and fittings are sound. Remake any joints and check the tightness of any fittings that
may be leaking.

Inspect and clean, if required, the filter and cartridge in the pressure reducing valve and cartridge in the expansion relief
valve fitted to the unvented kit.

Check the operation of the expansion relief valve by turning the head anti-clockwise until it clicks. The click is the valve
lifting off its seat allowing water to escape to the discharge pipe - check that this is happening and that the valve is not
leaking after it has been operated,

Check the charge in the domestic hot water expansion vessel and re-pressurise, if necessary.
Note: Only check the expansion vessel charge when the system pressure is zero.
Record details of the inspection in the Inspection History Section 11.
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| 8 WIRING DIAGRAM |

Br - Brown Upper Cylinder Sensor
Bl -Blue
W - White

G/Y - Green/Yellow

Lower Cylinder Sensor

Cylinder
— — Pump
[ [ Br
oo 15 (o
—W
O 14
O (=]
Bl
] | LR
12[ 1]
@ GIY
—
@ o oleol®® Soloe®
1 234567 N LS8 9101M1
w I_I_' BI| Br| BI| Br
DO NOT
g USE _ 6
[ —
= =
Solar Collector " Supply
Sensor

230/240 V ~ 50 Hz Fused at 3 A

NOTE: Do not connect any other external controls
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| 9 DIAGNOSTICS AND FAULT CODES |

9.1 FAULT CODES

The solar system is fully controlled by the electronic control on the cylinder. Fault codes will be displayed at the cylinder
by means of a flashing fault code (71 to 80). The following codes can be displayed.

Codes 71, 72 and 80 will stop the solar system working: The cause must be rectified before the system will
operate. When the cause has been rectified the system will start by itself.

Code 71
Collector sensor fault

Temperature of the collector is below -40°C or above 250°C.

Check the collector sensor: does it operate (check sensor resistance in table on next
page).

Sensor cable damaged or short circuited.

Sensor is faulty.

Code 72
Upper cylinder sensor fault

Temperature of the cylinder is below 0°C or above 100°C.

Check the upper cylinder sensor: does it operate (check sensor resistance in table on
next page).

Sensor cable damaged or short circuited.

Sensor is faulty.

Code 80
Lower cylinder sensor fault

Temperature of the cylinder is below 0°C or above 100°C.

Check the lower cylinder sensor: does it operate (check sensor resistance in Section
7.3).

Sensor cable damaged or short circuited.
Sensor is faulty.

Code 77 is the only code displayed that is not actually a fault: The code will disapear if the button is pressed.

Code 77
The system is not turned on

The control has not been operating for 30 days.

Check the collector sensor and the lower cylinder sensor, do they operate (check
sensor resistance in Section 7.3).

Codes 74 and 75 will lock the solar system: The cause must be rectified before the system will operate. When the
cause has been rectified the system control can be reset by pressing the button.

Code 74 Check water level in drain back unit.
No circulation in the Check the difference in height between the drain back unit pump and the upper most
collector side of the collector. This can be a maximum of 3 metres.
Check the collector sensor and the lower cylinder sensor, do they operate (check
sensor resistance in Section 7.3).
Check the collector tubes, are they blocked with dirt? Is the decline of the pipes within
the 40 mm per metre requirement.
Check the electrical connection and operation of the drain back unit pump and the
cylinder pump.
Code 75 After 5 minutes the collector temperature is still too high (above 130°C) with the drain

Collector temperature too
high

back unit pump operating.

Check the level of water in the drain back unit. Refer to filling procedure in Section
5.2.

Check the difference in height between the drain back unit pump and the upper most
side of the collector. This can be a maximum of 3 metres.

Check the collector sensor and the lower cylinder sensor, do they operate (check
sensor resistance in Section 7.3).

Check the collector tubes, are they blocked with dirt? Is the decline of the pipes within
the 40 mm per metre requirement.

Check the electrical connection and operation of the drain back unit pump and the
cylinder pump.
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9.2 DIAGNOSTIC MENU

To enter the diagnostic menu press the button (beneath the display) in for 5 seconds. Each following press of the button
will advance through the diagnostic sequence as shown in the following table.

The code for the item being diagnosed and its value will be alternately displayed.

When you reach the last item, pressing the button again will return you to the first item. If you press the button in for 5 seconds
or do not touch it for 10 minutes, the system will leave the diagnostic mode return to the normal operating display.

Item being diagnosed Display Value of item being diagnosed
Software version SO 00 - 99
Frost protection DO Cb (Collector protection), 00 means collector protection is in off mode
Mode D1 oF or oN
Collector temperature D2 00 - 99 (°C). Above 99°C the value will flash, i.e. flashing 05 indicates 105°C
Upper cylinder temperature D3 00-99 (°C)
Not allocated D4 --
Lower cylinder temperature D5 00-99 (°C)
Not allocated D6 --
Drain back unit pump speed D7 00 - 99 (%)
Cylinder pump speed D8 00 - 99 (%)
Not allocated D9 --
Not allocated EO-E9 | --

9.3 COLLECTOR SENSOR - TEMPERATURE AND RESISTANCE DATA

°c | Q(©hm) | °c | Q(©hm) | °c | @ (Ohm)
0 3215 | 35 | 6.53 70 1.75
5 26.31 | 40 5.33 75 1.48
10 | 1986 | 45 | 4.37 80 1.26
15 | 1589 | 50 3.60 85 1.07
20 | 1249 | 55 | 2.99 90 0.92
25 | 1000 | 60 | 249 95 0.79
30 8.06 65 | 2.09 | 100 | 0.68

Alpha SolarSmart 90 - Diagnostics and Fault Codes
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| 10 SHORT PARTS LIST |

11 /
1
o]
I t 9 Unvented kit
@)
14 7\
Solar cylinder

T4t

Drain back unit

Solar valve 15

Reference Description Qty. Alpha Pt. No.
1 Cylinder pump 1 4.1060499
2 PCB 1 4.1060723
3 Set of two cylinder temperature sensors 1 4.1060497
4 Front housing - cylinder 1 4.1060725
5 Top cover - cylinder 1 4.1060724
6 Bottom cover and screw - cylinder 1 4.1060726
7 Cylinder manifold seal kit 1 4.1060495
8 Temperature/pressure relief valve - 90°C/7 bar 1 1.8244
9 Pressure reducing valve - 2.5 bar 1 1.017936
10 Expansion vessel - 8 litre 1 6.4009031
11 Expansion relief/ check valve - 6 bar 1 6.0001020
12 Tundish 1 1.018148
13 Solar valve 1 3.017409
14 Collector temperature sensor kit 1 4.1060719
15 Drain back unit pump 1 4.1060730
16 Drain back unit heat exchanger 1 4.1060509
17 Front and back housing - drain back unit 1 4.1060506
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| 11 INSPECTION HISTORY |

DETAILS OF SOLARSMART INSTALLATION

It is recommended your SolarSmart system is inspected regularly and that you complete the inspection record below.

Note: Always use the manufacturer's specified spare parts when replacing any parts.

Date of Installation: ............oooviiiiiieei e,
Name of INStaller: ........ccooooiiiiiiiee e

P2 [0 [ Y13 U

POSICOAE: e,
Telephone NO: ...

Cylinder Serial NUMDET: .......cooiiiiiiiiiicieee e
(see data label on top of cylinder underneath the cover)

DETAILS OF SYSTEM INSPECTION HISTORY

Date of Inspection

Details of Inspection

Engineer, Company, Tel. No.

Alpha SolarSmart 90 - Inspection History 27




BOILERS

Alpha Therm Limited.

N P .a rH% se IL ;f;o nRoad. Wrotham Heath These instructions have been carefully prepared but we reserve the right to
epica use, s ’ alter the specification at any time in the interest of product improvement.

Sevenoaks, Kent TN15 7RS © Alpha Therm Limited 2006.

Tel: 0870 3001964

Al

email: info@alphatherm.co.uk
website: www.alpha-boilers.com

Manual compiled and designed by Publications 2000 - Tel: (01670) 356211 04/06/D195



