

















R4 output (230V switch output or voltage-free output):

R4 switch R4 voltage free |fig:5: .
output 230V output: Connection variants for R4 output
\?\?\?\?\ \?\?\ \?\?\?\?\ \?\?\
R3| N | L1[L2 R4] R3| N |L1|L2 R4 ]
UGG [RIGT i A
: 3% 3t
%8 &¢ To simplify things, the R4 output has
° gg 28 3 always been displayed as a 230V
é £z 33 @ F switch output in chapter 4.
5§33 &z & 3 However, the output - as shown here
E- ‘E% ° - can also be wired as a potential-
2 $E free output as required.

Temperature sensors

Warning: Only the original sensors permitted for the regulator may be used. These are Pt1000 type
sensors. The polarity of the sensor contacts is irrelevant when connecting.

The sensor cables can be extended up to a length of around 100m. To do this, use an extension cable
cross section of 1.5mm?2 up to 100m and 0.75mm? up to 50m.

Radiation sensors

Warning: Only the original radiation sensors permitted
/ for the regulator may be used. Since these sensors are
active components, correct polarity must be ensured
E6 or E7 L i

when connecting.
red

clamp 1

fig.6: Radiation sensor connection

Pulse generators

If pulse generators are used with a
“reed switch” the connection polarity

E1l togo/ E1lto is arbitrary. Ensure the correct

E7 o= E7 polarity, when using an "open
T} collector" circuit.

clamp L clamp L

fig.7: Volume Flow Meter

REED- or mech. contact : Open collector:

All sensor cables are low voltage and must be installed separately from current-carrying power
lines (minimum distance 100 mm) to prevent external inductive interference. If external
inductive interferences, for example by heavy current cables, contact wires, transformer
stations, radio and television sets, amateur radio stations, microwave devices, or similar
devices are to be expected, the cables carrying the measuring signal must be shielded.

The mains can be switched on once the terminal area is closed with the terminal cover and the
corresponding housing screw.

The date and time must appear in the regulator’s LCD display when the mains is switched on.
The date and time will have to be reset if the regulator’s power supply has be disconnected for
along time.





















5.4 Time Functions

The system regulator provides 3 independent time functions to implement the time-controlled functions
(time clocks).

To activate a time function, select the required time function in the menu 'Settings -> 'Service' ->
'Functions' -> 'Time functions' and press the OK button for 2 seconds (O -->[x]).

The most important Settings for each activated time function can be individually customized. In
addition to selecting the output to be controlled, each clock can be programmed up to 5 different
switching times for work days (Mo to Fr) and an additional 5 switching times for weekends (Sa and
Su).

Note: When setting the individual time windows, ensure the switch-on time is always
before the corresponding switch-off time. If a time function must be active between
9:00 P.M: and 6:00 A.M., for example, 2 time windows must be programmed: 9:00
P.M.— 11:59 P.M. and 12:00 A.M.— 6:00 A.M.!!!

The relay outputs "R1 (regulator)" to "R4 (regulator)" or the outputs "R1 (IOBox)" to "R3 (IOBox)" are available on each of the
four possible add-on devices.

5.5 Pipe Coll./Interval

The system regulator provides 2 interval functions to implement the interval switches.

In some system arrangements a low minimum flow rate, for example, may be required to record real
measuring values. Such an arrangement can be found, for instance, when using vacuum pipe
collectors. Since the temperature sensor in pipe collectors is usually only installed in the collector line,
the measured collector temperature is often far below the real pipe temperature when the pumps are
stationary. Due to their high efficiency the collector can, however, quickly reach high temperatures.
This function in the solar pump is switched on in adjustable intervals to transport the temperature from
the pipes to the sensor. This clearly improves the system’s switching procedure.

To activate an interval function, select the required interval function in the menu 'Settings -> 'Service' -
> 'Functions' -> 'pipe coll/interval' and press the OK button for 2 seconds (O -->[XI).

In addition to the output control, the interval and on-time period is adjustable. This facilitates the
simple implementation of different interval requirements.

The interval outputs "R1 (regulator)" to "R4 (regulator)" are available on the regulator or the outputs "R1 (IOBox)" to "R3
(IOBox)" are available on each of the four possible add-on devices (for additional 10 boxes see ch. 9.1).

5.6 Heat Meters

The regulator provides 3 independent heat meters.

The corresponding thermal output is calculated via a volume measuring component with a pulse
output (see page 7 for connection) and the differential temperature between the supply and return line,
and the total thermal quantity is constantly added up. The user can record the total thermal quantity
over a chosen period and then reset this amount again. To reset, press the OK button (hold for 2
seconds).

To activate a heat meter, select the required meter in the menu 'Settings -> 'Service' -> 'Functions' ->
Heat meters' and press the OK button for 2 seconds (O -->[X).
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After activating a heat meter several required settings must be performed. Depending on the flow
meter used, its scale must be entered in impulses per liter or liters per pulse. For calculating density
and heat capacity, an entry for the mixing ratio of anti-freeze and water is required. In this function, the
regulator's micro controller factors in the material data of the often-used Tyfocor L solar fluid
(propylene glycol). Differences in the calculation of yield may occur if another solar fluid is used. To
record the thermal quantity of a pure water cycle, the percentage of glycol must be set to 0%..
Depending on which thermal quantity is to be specified in the system, the required measured data
(supply line, return line temperature, flow rate) must be assigned to the corresponding sensor inputs.
Please observe that the heat meter’s display is restricted to 15°000kWh. This resets to OkWh not after
997°999kWh, but after 15°000kWh.

The sensor inputs "E1 (regulator)” to "E7 (regulator)" are available on the regulator or the inputs "E1 (IOBox)" to "E4 (IOBox)"
are available on each of the four possible add-on devices (for additional IO boxes see Ch. 9.1).

5.7 Additional Measuring Values

In addition to the control-relevant measuring values, the system regulator can also graphically display
other measuring values. As additional measuring values, up to 2 temperature, 2 radiation and 2 flow
rate values can be queried.

To activate additional measuring values, select the required measuring value in the menu 'Settings ->
'Service' -> 'Functions' -> 'Additional measured data’' and press the OK button for 2 seconds (O -->[x]).
If an additional measuring value is activated, the relevant inputs - and thus sensors — must be
assigned to it. The scale of the flow meter used must also be entered in impulses per liter or liters per
impulse for measuring flow rate values.

Please note that the flow rate display is restricted to 50°000I. This resets to O liters not after 99°999 |
but after 50°000 I.

The sensor inputs "E1 (regulator)" to "E7 (regulator)" for temperature and flow rate values are available on the regulator or the
inputs "E1 (I0Box)" to "E4 (IOBox)" are available on each of the four possible add-on devices (for additional 10 boxes see ch.
9.1).

The two inputs "E6 (regulator)" and "E7 (regulator)" for radiation values are available on the regulator.

5.8 Collector Temperature Limitation

If no energy is consumed from the storage tank over a longer period of time during a high solar
irradiance, the temperatures increase in the solar circuit. Now, the collector's cooling function,
attempts to prevent evaporation of the heat transfer medium in the collector array. The system losses
in the collector circuit are deliberately raised by heating the heat transfer medium in the collector at
reduced pump speed and operating the collector at a lower efficiency.

To activate the collector temperature limitation press the OK button for 2 seconds (O -->[) in the
menu 'Settings -> 'Service' -> 'Functions' -> 'collector temp. limit.'

Function: If the temperature in the storage tank with the lowest priority reaches the set value 'Active
from storage tank x°C', (recommended value: “storage tank max” temperature — 7K) the collector
temperature limitation becomes active. Then the solar circuit pump is switched off. Since the solar
circuit does not release heat via the storage tank, the collector temperature is automatically
increased. When the set collector temperature (‘collector temp.") is exceeded, the solar circuit pump is
switched on again and operated with adjusted speed. Only when the temperature on the collector
sensor has decreased by 10 Kelvin of the set value (‘collector temp.") is the solar circuit pump switch
off again. If the collector temperature now increases again, the process just described is carried out
again by the control system. This is repeated as long as either the storage tank temperature limitation
takes effect or the temperature in the collector rises to 130°C.
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Evaporation of the heat transfer medium must be expected by temperatures greater than 130 °C in the
collector circuit. For this reason, the control system ensures safe deactivation of the solar circuit pump.
Returning to normal operation — that is, without implementing the described regulating function of the
collector temperature limitation — is performed after the storage tank temperature has fallen to the
value 'Active from storage tank x °C' — 2K.

Note: This function does not affect the storage tank temperature limitation (‘storage tank max')
set in the 'Parameters’ menu. The storage tank temperature limitation has priority and
switches off the solar circuit pump when the set maximum storing temperature is reached.
Therefore, when changing the settings ensure that the value 'Active from storage tank x°C'
is sufficiently below the value 'storage max.' (Settings -> Parameters).

When using several storage tanks the temperature sensor of the storage tank with the lowest
priority must be queried under ‘input St.'. When using two separate collector surfaces, it is
helpful to check the temperature sensor of the collector array in a western direction under
'input coll..

The corresponding solar circuit pump must always be selected under ‘output’, never a switch
valve.

The sensor inputs "E1 (regulator)" to "E7 (regulator)" for the storage tank temperature are available on the regulator or the
inputs "E1 (IOBox)" to "E4 (IOBox)" are available on each of the four possible add-on devices (for additional 10 boxes see ch.
9.1).

5.9 DVGW Heating

This function can implement the DVGW guideline to protect against legionella growth. For this
purpose, the regulator monitors the temperature at the lowest measuring point of the drinking water
storage tank (‘temp. input’) and ensures that these are raised to the set temperature level (adjustable:
60°C-75°C) at least once a day.

Activate the DVGW heating in the menu 'Settings -> 'Service' -> 'Functions' -> 'DVGW heating' by
pressing the OK button for 2 seconds (O -->[XI).

Note: When setting the temperature it must be ensured that this temperature can also be
reached by the after-heating device used!

If the required temperature (‘Heating temp.") has not been reached by the solar single feed within the
time window (12:00 P.M. until 'Heating-up period’), the storage tank is circulated to the set 'Heating-up
period' (sensibly in the evening) by a circulation pump (‘output 1" in order to ensure that the entire
contents of the storage tank are heated. The actual heating of the storage tank during the circulation is
often done by an independent after-heating function of the boiler. With systems in which the after-
heating device (e.g. a conventional after-heating system, after-heating electric heating, etc.) has to be
controlled by the system regulator itself, in addition to the circulation output (‘output 1), there is an
output (‘output 2" for after-heating. If this heating output is not required (independent after-heating
function of the boiler), this selection window must be blank: ‘output 2: -- (----)'

If the required heating temperature is reached within the time window (0:00 until 'Heating-up period'),
DVGW heating is neither required and nor is energetically practical. The regulator detects this
independently and does not perform any additional heating.

Note: To prevent permanent heating in the event of erroneous system design (required
temperature cannot be reached) the regulator stops every DVGW heating at 12:00 P.M.
at the latest. For this reason the heating-up period should not be programmed too
late! An ideal heating-up period would be in the early evening.

The sensor inputs "E1 (regulator)" to "E7 (regulator)" are available on the regulator or the inputs "E1 (IOBox)" to "E4 (IOBox)"
are available on each of the four possible add-on devices (for additional IO boxes see ch. 9.1).

The relay outputs "R1 (regulator)” to "R4 (regulator)" or the outputs "R1 (IOBox)" to "R3 (IOBox)" are available on each of the
four possible add-on devices.
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5.10 Synchronous Output

This function helps allocate a second output to any chosen output, which should switch
synchronously. This link is often called a parallel output. Both the outputs of the regulator itself and the
outputs of the four possible add-on units (for additional 10 boxes see chapter 9.1) can be used.

The synchronous output is activated in the menu 'Settings -> 'Service' -> 'Functions' -> 'Synchronous
output' by pressing the OK button for two seconds (O -->[X]).

The outputs "R1 (regulator)” to "R4 (regulator)" or the outputs "R1 (I0OBox)" to "R3 (I0OBox)" on each of the four possible add-on
devices (for additional IO boxes see Ch. 9.1) are available.

5.11 Frost Protection

A mixture of water and a special non-toxic anti-freeze is commonly used as the heat transfer medium
in the solar circuit. Depending on the mixing ratio of this solar fluid with water frost protection
temperatures of at least -20 °C are possible.

In southern European countries or places where the solar circuit is emptied during frost periods
(holiday and weekend homes, camping areas) water can also be used alone as a heat transfer
medium. To reach a safe level of frost protection, the collector can be kept at the required temperature
with the heated storage tank water. If it falls below a frost protection temperature of +4°C on the set
sensor (sensibly collector sensor) an adjustable output is switched on for the circulating pump
(sensibly solar circuit pump). The switch-off hysteresis is factory set and switches the pump off again
when a temperature of +6°C is reached at the sensor.

Note: Please activate this function only when you are certain that only water has been
used as a heat transfer medium and that therefore there is the risk of frost for the
solar circuit. This function enables operation of a solar heating system without anti-
freeze only for very specific applications.

Corresponding safety-related equipment may need to be installed and measures
against frost may need to be taken.

The frost protection is activated in the menu 'Settings -> 'Service' -> 'Functions' -> 'Frost protection' by
pressing the OK button for two seconds (O -->[XI).

The sensor inputs "E1 (regulator)" to "E7 (regulator)" are available on the regulator or the inputs "E1 (IOBox)" to "E4 (IOBox)" on
each of the four possible add-on devices (for additional 10 boxes see ch. 9.1) are available.

The "R1 (regulator)" to "R4 (regulator)'relay outputs or the outputs "R1 (IOBox)" to "R3 (IOBox)" on each of the four possible
add-on devices are available.
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5.12 Fresh Water at R2

With this function a fresh water function/fresh water station (heating of domestic hot water with the flow
heater principle) is possible. This option for generating domestic hot water has the advantage that
larger quantities of hot water must not be stored for use (legionella problem, heat losses, ...).

The fresh water function is activated in the menu 'Settings -> 'Service' -> 'Functions' -> 'Fresh water at
R2' by pressing the OK button for two seconds (O -->[xI).

Function: By controlling the speed of "pump R2" the solar regulator attempts to keep the hot water
temperature (sensor allocation via “Target temp. at E?*) — irrespective of the volume flowing in the hot
water line — at a constant temperature (Functions — Fresh water at R2 — "aim temperature: x°C") at
the extraction points. If the temperature at "Supply line/st. upp" falls below the value for "aim
temperature” +5 Kelvin, the "aim temperature” will be lowered internally by 5 Kelvin. This should
prevent the storage tank from being mixed. If the temperature at "Supply line/st. upp" rises above the
value for "aim temperature" +5 Kelvin again, the "aim temperature" is increased again internally by 5
Kelvin.

Important: The values "P fallend", "P steigend", "I", "l unten/stg. " record the control behavior

and should not be changed in any event !!!

The sensor inputs "E1 (regulator)" to "E7 (regulator)" are available on the regulator or the inputs "E1 (IOBox)" to "E4 (IOBox)"
are available on each of the four possible add-on devices (for additional IO boxes see ch.9.1).
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6 Links

This menu window is shown in the menu only when a link of selected functions is required or

possible !l

With the help of the 'Links' menu different functions, which access the same output can be logically
linked together. With these links the conditions for operation of an output can be programmed

individually.

The system regulator automatically detects whether several functions access the same output and
then displays these for selection in the 'Links' menu. The individual logical links were deliberately
made very simple. The system regulator provides an easy to understand linguistically-formulated logic

for programming.

System selection
Functions

OK + Menu Menu
(2sec)
p
R4 regulator
\
OK Menu

/Ra (regulator) ‘on', If:
System control 'on'
Thermostat1 ‘on’
'"Time function 1 'on'

e
R3 (regulator) 'on', if:
System control 'on'

(RS (regulator) 'on', if:
System control 'on'

Thermostat1 ‘on’
Time function 1 ‘on’

or
or

choice box flashes! | &

/RS (regulator) 'on', if:
System control 'on'

Time function 1 ‘on’
\Thermostat1 ‘on’

or
or

choice box flashesfloK (2sec)

/RS (regulator) 'on', if:
System control ‘on'

Time function 1 ‘on

\Thermostat1 ‘on'

or
or

‘LA

/Ra (regulator) ‘on', Iif:
System control ‘on'

Time function 1 'on’
\Thermostat1 ‘on'

lOK (2sec)

/RS (regulator) ‘on', if:

Time function 1 'on’
\Thermostat1 ‘on'

System control 'on' [E0TY]

or
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The following example should display how a link can be created or
changed:

In this case the system regulator has detected two linked switch
outputs [R3 (regulator) and R4 (regulator)] and provides these for
selection. In addition to the system control, the functions thermostat 1
and Time function 1 also access the output R3. As standard (without
the links being changed) all functions of a switch output are linked
with or. In our example this would mean that system control,
thermostat 1 and Time function 1 can each activate the output R3
independently of one other.

In this example, however, R3 must be programmed so that R3
switches on when the system control requires this within a specific
time window or when a specific temperature is reached.

So the link must be changed so there is the following linguistically
formulated logic:

Switch R3 (regulator) 'on' if:

the System control wants to switch 'on' and
the Time function 1 wants to switch ‘on' or
the thermostat 1 wants to switch ‘on.

To move a function within the logic this must be selected by pressing
the OK button for 2 seconds (choice box flashes) and it can then be
moved up or down with the A'Y buttons. To save the desired position
in the logic, press OK for 2 seconds (choice box no longer flashes).
To change a selected type of link (and/or) press the OK button for 2
seconds.

Note: The system regulator checks the individual link requirements in
the created sequence. Priority links (e.g. in digital technology by
brackets) have not been created to ensure operation is not
unnecessarily complicated.



7 System Examples

This chapter shows, with the help of several examples, how system adjustments/expansions can be
implemented with the help of the functions explained in chapter 5. Due to the large number of possible
systems, only a few examples can be dealt with here. However, many other adjustments can be made
using the same layout plan.

7.1  Circulation Function

In some layout plans (chapter 4) a circulation function (-Ci) is already integrated.
[ _A_ | If the layout plan you selected does not provide this function, it can be
programmed very simply with the help of a thermostat function.

To implement a simple circulation function you need only one of the four
thermostat functions (chapter 5.1) and an available input and output (called Tx
and Rx in the adjacent diagram).

Tx

e Function: If the temperature in the circulation circuit (Tx) falls below a particular

value the circulation pump (Rx) is activated and transports hot water into the
circuit until the switch-off temperature is reached.

Implementation: Open the menu item 'Settings -> 'Service' -> 'Functions' -> 'thermostats' and activate
an available thermostat (O --2sec OK-->[l). Then under Settings, enter the desired switch-on and
switch-off temperature as well as the terminal position of the temperature sensor and the circulation

pump.

Important: To prevent erroneous measurements because the pipe is conducting heat, you
should maintain a minimum distance of 1.50m to the storage tank when installing the sensor.

This simple function can be defined more precisely by linking it with other functions.
Possibilities, for example, include a temporal link using a time clock or an additional query of
the storage tank temperature. These function expansions are also possible when using a pre-
programmed circulation function (system selection '- Ci'). Such a combination ensures that the
circulation period is reduced to a minimum. This saves electrical energy for the operation of the pump,
reduces circulation losses in the pipelines and improves the thermal stratification in the domestic water
storage tank. The circulation losses in single-family homes can easily account for 10 to 30 % of all the
energy required for providing hot water.

With time clock: With the help of the time clock, the time of the circulation function can be limited.
With the system regulator it is possible to set up to 10 different switching times, during which the
circulation function is authorized. (e.g. 5:30 A.M.— 6:30 A.M.; 11:45 AM.— 1:30 P.M.; etc.)
Implementation: Open the menu item 'Settings' -> 'Service' -> 'Functions' -> Time functions' and
activate an available switch function (O --2sec OK-->KI). Then under Settings enter the desired
switching times and the terminal position of the circulation pump.

Since two different functions now access the circulation pump a logical link of these functions is
required (see chapter 6).

Under 'Settings' -> 'Service' -> 'Link' the output used for the circulation pump (called Rx here) must
now be programmed as follows:

by using the by using the
self-programmed pre-programmed
Circulation function: Circulation function:

[+ S (— ) ‘on’, if: Rx (regulator) ‘on’, if:
Thermostatx  ‘'on' [ETl System control 'on' [ENTl
Time function x ‘on' Time functionx ‘on'

65



With storage tank temperature control: An additional check of the differential temperature between
circulation circuit (Tx) and the upper storage tank temperature (Ty) can ensure that the circulation
function is activated only when the temperature of the water in the storage tank is sufficiently higher
than that of the water in the circulation circuit.

If your storage tank still needs to be kept above the circulation temperature with a
corresponding after-heating function this function expansion is of no significance.

Implementation: Open the menu items 'Settings' -> 'Service' -> 'Functions' -> 'diff. thermostats' and
activate one available diff.thermostat (O --2sec OK-->[]). Then under Settings enter the desired
switch-on and switch-off differential as well as the terminal positions of the temperature sensors (Tx
and Ty) and the circulation pump. Min.temp input.W and max. temp input C are not required with this
application and should therefore be selected so that they are outside the expected temperature range.
Since three different functions now access the circulation pump a logical link of these functions is
required (see chapter 6).

Under 'Settings -> 'Service' -> 'Link' the output used for the circulation pump (called Rx here) must
now be programmed as follows:

by using the by using the
self-programmed pre-programmed
Circulation function: Circulation function:

Rx ( ... ) ‘on', if: Rx (regulator) ‘on', Iif:
Thermostat x ‘on' [EOCH System control ‘'on' [Nl
Dif. Thermo. x ‘on" and Dif.Thermo. x ‘on" and
Time functionx ‘on’ Time functionx ‘on’

7.2  Stop after-heating in the Morning

Depending on your personal usage profile, it may be energetically

pratcial to stop the after-heating contained in the layout plan in the

e morning hours. This should prevent the storage tank, for example, from
gas

being reheated by a morning shower and thus reducing the solar yield
storage during the day. This Stopping after-heating is implemented with the help
tank of a simple time function (chapter 5.4). To still be able to ensure a
specific basic temperature in the storage tank and therefore a minimum
level of comfort a thermostat function (chapter 5.1) must also be
programmed.

For implementing, you do not need any additional inputs or outputs, just
access the existing inputs and outputs of the after-heating system
storage il (called Tx or Rx in the adjacent diagram).

Function: If the temperature "Upper part of the storage tank" (Tx) falls below the set after-heating
value (parameter "After-heating ON"), the control system checks if the time requirement is met for
normal operation (e.g. normal operation from 11:00 A.M. to 11:59 A.M.). If the current time is outside
this time window, the control system checks if the temperature has fallen below the minimum comfort
level. Outside this time window the after-heating pump (RX) is therefore activated only if it falls below
the minimum comfort temperature. When the "switch-off temperature" is reached on the storage tank
sensor (Tx) the after-heating pump is switched off again. Within the time window the after-heating
works as described in the layout plan.

Implementation: Open the menu item 'Settings' -> 'Service' -> 'Functions' -> 'Time functions' and
activate an available Time function (O --2sec OK-->[I). Then under Settings enter the desired time
window (time without stoppage) and also the terminal position of the after-heating pump.

Now open the menu item 'Settings' -> 'Service' -> 'Functions' -> 'thermostats' and activate an available
thermostat (O --2sec OK-->[). Then under Settings enter the desired switch-on and switch-off
temperatures and also the terminal positions of the temperature sensor (Tx) and the after-heating
pump.
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Example:
thermostat for minimum comfort temperature: switch-on temp. 50°C ; switch-off temp. 60°C

temp. input: E3 (regulator) ; output: R4 (regulator)

Time function Times Mo to Fr: from 11:00 A.M. to 11:59 P.M.
Times Sa and Su: from 11:00 A.M. to 11:59 P.M.
output: R4 (regulator)

Note: When setting the individual time windows ensure that the switch-on time is always
before the corresponding switch-off time. So if a time function must be active between 11:00
A.M. and 4:00 A.M., for example, 2 time windows must be programmed: 11:00 A.M: — 11:59 P.M.
and 12:00 A.M.— 4:00 A.M.!

Since two functions and the "NH" layout plan now access the after-heating pump a logical link of these
functions is required (see chapter 6).

Under 'Settings' -> 'Service' -> 'Link' the output used for the after-heating pump (R4 (regulator) in the
above example) must now be programmed as follows:

R4 (regulator) 'on', if:
System control ‘on' [ENll
Time function1 ‘'on' or
Thermostat 1 ‘on'

7.3 Supplementary Heating

In the system selection (chapter 4) several layout plans are
already pre-programmed for the supplementary heating. If
the layout plan you selected does not provide this function it
can be programmed very simply with the help of a
differential thermostat.

To enable supplementary heating you need only one of the
four differential thermostat functions (chapter 5.2), two
available inputs and an available output (called Tx, Ty and
Rx in the adjacent diagram).

Function: If the temperature in the storage tank (Tx) is an adjustable differential higher than that of the
heating return flow (Ty), the 3-way valve (Rx) switches the return flow via the storage tank. This
means the return flow temperature increases and energy is saved in the heating system.

Implementation: Open the menu item 'Settings’ -> 'Service' -> 'Functions’ -> 'diff. thermostats' and
activate an available diff.thermostat (O --2sec OK-->[I). Then under Settings enter the desired switch-
on and switch-off differential and also the terminal positions of the temperature sensors (Tx and Ty)
and the 3-way valve. With a corresponding entry of min.temp input W, excessive cooling of the
storage tank can be prevented. In the event of falling below this temperature in the storage tank, the
function of the supplementary heating is deactivated. Max.temp input C is not needed with this
application and should therefore be selected so that it is outside the expected temperature range.
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7.4 Solid Fuel Boilers

In some layout plans (chapter 4) an after- function for solid fuel boilers
(-SFH) is already integrated. If the layout plan you selected does not
provide this function it can be programmed with the help of three
thermostat functions (chapter 5.1). To do this you also need two
available inputs and an available output (called Tx, Ty and Rx in the
adjacent diagram).

It is also possible to "upgrade" an after-heating system (-AH) contained
in the layout plan to a after-heating system for solid fuel boilers (-SFH)
Ty with the help of two thermostat functions (chapter 5.1). To do this you
~ then need only one available input (called Ty in the adjacent diagram).
& u

storage
tank

?Q

Function: If the storage tank temperature (Tx) falls below a specific value, the control system
automatically checks if the solid fuel boiler has reached the set minimum temperature on the boiler
sensor (Ty). Only when this is the case will the circulating pump (Rx) be switched on. When the
"switch-off temperature” is reached on the storage tank sensor (Tx) the circulating pump is switched
off again. During the after-heating process the control system also continuously checks the
temperature of the solid fuel boiler. If the boiler exceeds its set Max or Min limit, the circulating pump
will also switch off.

Implementation: Open the menu item 'Settings' -> 'Service' -> 'Functions' -> 'thermostats' and activate
three or, to upgrade a preset"-AH", only two available thermostats (O --2sec OK-->Xl). Then under
Settings enter the desired switch-on and switch-off temperatures and also the terminal positions of the
temperature sensors (Tx and Ty) and the circulating pump.

Example:

for storage tank monitoring thermostat1: switch-on temp. 45°C ; switch-off temp. 55°C
temp. input: E6 (regulator) ; output: R4 (regulator)
(this first point does not apply when upgrading a
preset "-AH")

for boiler control (Min limit) thermostat2: switch-on temp. 50°C ; switch-off temp. 48°C
temp. input: E7 (regulator) ; output: R4 (regulator)

for boiler control (Max limit) thermostat3: switch-on temp. 88°C ; switch-off temp. 90°C

temp. input: E7 (regulator) ; output: R4 (regulator)

Since three functions (or two functions with "NH" layout plan) now access the circulating pump, a
logical link of these functions is required (see chapter 6).

Under 'Settings -> 'Service' -> 'Link' the output used for the circulating pump (R4 (regulator) in the
above example) must now be programmed as follows:

without contained "AH": upgrade a contained "AH":
R4 (regulator) ‘on', if: R4 (regulator) ‘on’, if:
Thermostat1 ‘'on' [EILl System control ‘on' [ENLl
Thermostat2 ‘on' and Thermostat1 ‘on" and
Thermostat3 ‘on’ Thermostat2 ‘on’
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7.5 Recharging Storage Tanks

In the case of layout plans with several storage tanks it is very easy
to implement storage tank recharging with the help of a differential
thermostat.

To enable this recharging function you need only one of the four
differential thermostat functions (Chapter 5.2), two available inputs
and one available output (called Tx, Ty and Rx in the adjacent
diagram).

Function:

If storage tank X has been discharged to such an extent that the
differential temperature between storage tank X (upper part) and
storage tank Y (lower part) exceeds a set value, the circulating pump
Rx is activated and heat is therefore recharged from storage tank Y
to X. Depending on the type of individual storage tanks this
recharging can be done directly or via a heat exchanger.

Implementation: Open the menu item 'Settings' -> 'Service' -> 'Functions' -> 'diff. thermostats' and
activate an available diff. thermostat (O --2sec OK-->[Kl). Then under Settings enter the desired
switch-on and switch-off differential and also the terminal positions of the temperature sensors (Tx and
Ty) and the recharging pump (Rx).

With a corresponding entry of min.temp input.W and max.temp input C, excessive cooling of storage
tank Y or overheating of storage tank X can be prevented. In the event of going above or below one of
these temperature values, the function of the storage tank recharging is deactivated again.
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7.6  Swimming Pool Heating

From the point of view of the solar heating system, a
swimming pool is nothing more than a storage tank
(normally with the lowest priority). One of the
preprogrammed layout plans can therefore be accessed.

Tx and Rx are the temperature sensor and pump of the
"other storage tank" and are specified by the selection of the
layout plan (with the adjacent diagram Rx = R2 and Tx =

=< T3). The ‘storage tank lower part’ temperature sensor of the
is used like another "other storage tank" (Tx) should ideally be positioned in the
................ storage tank swimming pool. If this is not possible for structural reasons it

- T T . . . . . .
4@% 3 can also be installed in the suction line of the circulation
. swimming pool . . .
Rx " : circult.

If the circulating pump (Ry) should not be operated in
permanent mode (with filter circulation, for example), but instead should be actuated by the system
regulator, there must also — as described in the following — be an integrated thermostat, a differential -
thermostat and possibly an interval function (only when Tx is installed in the suction line). To do this
you also need one available input and one available output (called Ty and Ry in the above diagram).

Note: Because of the common high power consumption of swimming pool pumps, it may
be necessary to also connect an external protective relay on the line side. If this is
the case, the corresponding speed control must be deactivated under 'Settings' ->
'Parameters' -> 'Speed control' when a speed-controllable output is used.

Function: If the temperature in the swimming pool (Tx) falls below the desired preset value and if there
is a sufficiently high differential temperature between plate heat exchanger (Ty) and pool (Tx) the
circulating pump (Ry) is activated and the water heated in the plate heat exchanger is pumped into the
pool. If the swimming pool has reached its switch-off temperature or if the plate heat exchanger no
longer provides a sufficient temperature level the pump is deactivated again. If the temperature sensor
Tx is installed in the suction line or must be, the circulating pump (Ry) must be switched on briefly at
specific intervals to be able to measure the current swimming pool temperature on the sensor.

Implementation: Open the menu item 'Settings' -> 'Service' -> 'Functions' -> 'thermostats' and activate
a free thermostat (O --2sec OK-->Xl). Then under Settings enter the desired switch-on and switch-off
temperature for the swimming pool heating and also the terminal position of the temperature sensor
Tx and the circulating pump Ry.

Now open the menu item 'Settings -> 'Service' -> 'Functions' -> 'diff. thermostats' and activate a free
diff.thermostat (O --2sec OK ->XI). Then under Settings enter the desired switch-on and switch-off
differential temperature between Ty and Tx and also the terminal positions of the temperature sensors
Tx (W) and Ty (C) and the circulating pump Ry.

Min. temp input W and max. temp input C are not needed with this application and should therefore be
selected so that they outside the expected temperature range.

To regularly filter the pool water an interval function can also be programmed for the circulating pump
(Ry). To do this open the menu item 'Settings' -> 'Service' -> 'Functions' -> 'pipe coll/interval' and
activate a available interval function (O --2sec OK-->[l). Then under Settings enter the desired
interval period, the switch-on period and the output to be switched.

Since several functions now access the circulating pump Ry, a logical link of these functions is
required (see chapter 6).
Under 'Settings' -> 'Service' -> 'Link’ the output used for the circulating pump (called Ry here) must be
programmed as follows:

without Interval function: with Interval function:

Ry ( come ) ‘on', if: RY ( oo ) ‘on', if:
Thermostatx ‘on' FOLN Thermostatx  'on' [EILl
Dif.Thermo.x ‘on' Dif.Thermo. x ‘on' or

on

Pipe coll./Interv.
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7.7 Bypass in the Solar Circuit

In some cases, integrating a temperature-guided bypass in the solar
circuit is a good idea. This bypass is to prevent cooled-down water,
which remains in the lines after downtimes, from being pumped
through the warm storage tank and therefore cooling this at the start.
Protecting a plate heat exchanger against ice cold water is also easy
in this manner.

To enable this bypass function you need only one of the four
differential thermostat functions (chapter 5.2), one available input and
one available output (called Tx and Rx in the adjacent diagram).

Function: If the solar circuit pump, for example, does not switch on for
the first time until the morning then only the collector will have been
heated. In the pipelines, however, there is still cooled-down solar fluid.
To keep this away from the storage tank or plate heat exchanger the
3-way valve (Rx) does not activate the solar circuit until the
temperature in the storage tank feed line (Tx) is at the set difference
higher than that of the storage tank (T2) or plate heat exchanger (T3).

Implementation: Open the menu item 'Settings' -> 'Service' ->
'Functions' -> 'diff. thermostats' and activate an available diff.
thermostat (O --2sec OK -->[X). Then under Settings enter the
desired switch-on and switch-off differential and also the terminal
positions of the temperature sensors (Tx and T2 or T3) and the 3-way
valve.

Min. temp input W and max. temp input C are not needed with this application and should therefore be
selected so that they are outside the expected temperature range.

71



8 Configuration

The regulator is factory set so that it can be used for most applications without changing the
parameters. If parameters are changed by mistake, they can be reset to the factory presetting using
the function "factory settings” (in the menu 'Settings' -> 'Service' -> 'Manual operation' -> 'factory
settings'). To do this, hold the OK button down for 2 seconds.

Note: Please note here that individually adjusted setting parameters and selected
functions will have to be adjusted again later to be in tune with the corresponding
system. If you are not confident enough to configuring the regulator yourself please
contact your specialist dealer. No liability shall be assumed for any damage caused
by incorrectly set regulators!

9 System Expansion

The system regulator can be expanded
modularly depending on system size
and the required monitoring expenditure.

The company-specific IS bus is for

Aeca Graphics-capable display connecting external add-on modules to
a e the system regulator. Peripheral

equipment distances of up to 25m are

easily possible with this bus system.

For connecting the regulator to a PC,

Remote display

laptop or modem there is an RS232
et display interface.
The regulator also has two additional
Bus interface
&

1S-bus
Fault signal
output

RS 232
serial data
bus

open-collector outputs for actuating
CAN-bus external relays and a potential-free error
message output to connect
corresponding signaling devices.

I/0-expansions Measured data
acquisition

1.1/0-
module

2.1/0-
module

3.1/0-
module

4.1/0 -
module
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9.1 IS-Bus

Add-on module

If additional inputs and outputs are needed with more
= = comprehensive systems, the system regulator can be
expanded with up to four add-on modules. Each of
these modules has its own microprocessor and adds
another 4 inputs and 3 outputs to the system
regulator.

The inputs are programmed both for temperature
sensors (Pt1000) and also for impulse signals from
volume flow meters. The available outputs are two
relay outputs and one output for electronic speed
control.

To keep the amount of connection work down as much as possible both the data exchange between
the system regulator and the add-on modules and also the energy supply of the add-on modules are
via the IS bus.

CAN bus converter

If the system has to be evaluated via a CAN bus, the IS bus of the system
regulator can be connected to a CAN bus with the help of a CAN bus
converter. The current data (all temperatures, radiation, switch statuses of the
outputs, measured amounts of heat, date and time) of the IS bus are
transferred to the CAN bus and can be evaluated there.

9.2 RS232

The system regulator can be connected with a PC, laptop or modem via the RS232 interface. In this
manner it is possible to read measured data, change parameters or select functions with a computer.
This means there are exactly the same operating options available on the computer as on the system
regulator itself.

—— Attention:

view: soldering Connecting the controller to a
modem, you have to use a null

‘ modem cable between
e connection cable and modem.
AV ok mmw | /.ﬂDCD
ONONONO; @6

DSR
2@ =
|
RTS
3@ ™D
93
CTs |
1@ TR
®9°

N

In addition to the operation of the system regulator, previously saved measured data records can also
be easily down loaded onto the computer as an ASCII file. To do this click with the right mouse button
on the “Download records “ box and save the file with “Save target as..." at the desired location.

For reasons of memory space, only the first two time values (i.e. with day diagrams the time; with
month diagrams the days; with year diagrams the months) are ever indicated with the ASCII files
because their distances are always the same size. To edit the measuring values in Excel, these time
values can be automatically supplemented: select all 96 cells in the corresponding column, go to
“Edit>Fill>Series..."; select “AutoFill “ and press “OK”. Excel then fills in all cells correctly.
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The measured data in the individual records are based on the following units:

temperatures operation hours solar radiation power flow rate
daily values °C minutes W/m?2 W Liter
monthly values - hours KWh/m? Wh Liter
annual values - - kWh/m? kWh m3

Necessary settings for direct connection to a PC/laptop:

The required new connection must be added under “Start” - “Settings” > “Control panel” >
“Modems” or “Telephone and modem options”.

Select “Select modem (no automatic detection)”. Select “Standard modem types” as manufacturer
and, as model, “Remote network with serial cable between 2 PCs” or “Standard modem 19200 bps” or
“Communication cable between 2 computers”. Check under “Settings” if the remote network is set
correctly with a “Maximum speed” of “19200” at most. Change the value accordingly if necessary.

Now the new remote network must be set under “My computer” = “Remote network” or “Start” >
“Settings” = “Control panel” > “Remote network”. (If not available remote network must first be
installed under “Start” - “Settings” = “Control panel” - “Software” > “Windows setup” -2
“Connections”.) Any network name can be entered for the system regulator. Under “Dial with:" the
chosen modem / cable must now be selected. The “Dial-up number” can be authorized or allocated
any chosen number if required by the system.

With “Remote network” - Properties the following settings must be made under “Server”:

- under “Type of server “ select “SLIP”

- under “Network protocols” “TCP/IP” must be marked

- under “TCP/IP settings...” “172.16.1.1” must be entered as the “IP address” and the points “IP
header compression...” (or “IP header ...”) and “Standard gateway...” must be deactivated.

The system regulator can now be accessed by the computer using the “Remote network”. After
successful completion of the remote network connection Microsoft Internet Explorer, for example, can
be used as operating software.
You can access the system regulator at the address “http://172.16.1.2".
If access is not possible the following settings may have to be made, depending on the version of
Explorer:
- ‘“Internet options” = “Temporary Internet files” - “Settings” = activate “With every access...”
- “Internet options* - “Connection - activate “Connect via a modem”

- deactivate “Connect via a proxy server “
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9.3  Add-on and Alarm Outputs

Eee =  For applications where, as well as the 4 standard outputs of the

S regulator (R1 to R4) and the 3 outputs of each of the 4 add-on

HEHEEEEEATEEAEE modules, a further 1-2 outputs are required, there are 2 open-

. ! [ ] collector outputs available for actuating external relays. These

J U \ \ L add-on outputs can be used as switch outputs for pumps,
200G i@f valves, etc. via a relay.

+12V

) ) ) ) ) \:\:\:\:\ In addition, the controller is fitted with a potential-free alarm
S output for the corresponding alarm devices. The relay output is
OHEHEESHHEEHEEE designed for safety extra-low voltage below 42 Volt AC/DC, 2A.

| | | | | If a voltage of 230 volts is connected, this must be done via an
— - — additional external relay.

This alarm output is always activated as soon as a fault is
detected by the controller. Only after the cause of the fault has
N been eliminated and successfully acknowledged (see chapter

+ ! 3.3) is the alarm output deactivated.
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10 Information for Troubleshooting

& Warning! Before opening the housing the unit must be disconnected from the mains!

The regulator was designed to be continually used for several years. Nevertheless, faults may occur.
Most of the time, the fault's cause is not sought in the regulator, rather in the peripheral system
elements. The following description of a few common faults should help the installer and the operator
to isolate the fault and activate the system as quickly as possible to avoid unnecessary costs.
Naturally, not all possible faults can be listed. However, you will find the most common causes of faults
that cover the majority of the fault conditions related to the regulator. Send the regulator in after you
have first ensured that none of the described malfunctions have occurred.

One or more pumps are not running even though their switch-on requirements have been met.

Secondary condition: Possible cause:

Readout on LCD display disappeared No power supply, possibly a defective fuse or
feeder

"Manual operation" submenu selected Switch pump(s) manually to OFF

Error displayed in the menu "Operating status” Sensor line or sensor defective or disconnected

(e.g. short circuit, disconnection) For safety reasons the control-related outputs are
switched off with sensor errors.

Relay R3 or R4 can be heard clicking but Fuse burnt-out or defective

output remains dead

Relay R4 can be heard clicking but output Check if a terminal jumper

remains dead (fig.4, page 7) may be required

Pump / 3-way valve on R4 is not responding even though the switch-on conditions have been
met.

Secondary condition: Possible cause:
The relay can be heard clicking but output No terminal jumper connected
remains dead (see Chapter 2.3, fig.4)

Fuse burnt-out or defective

When using a 3-way switch valve Switch valve not connected properly
(the continual phase L1 must be connected as well as
N and R4)
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Radiation measured data shows 0 W/m2 even though sensor is sufficiently irradiated.

Secondary condition:

Possible cause:

Sensor defective or sensor line disconnected or short-circuited
(radiation sensor can not be checked independently by the regulator for
disconnection or short circuit)

Sensor line connected with improper polarity. With the radiation sensors
the correct polarity must be ensured (see Chapter 2.3)

Flow rate sensor or heat meter determines no or incorrect amount of heat.

Secondary condition:

No flow rate display
on the volume meter

Possible cause:

'Heat meter' function has not been activated or was programmed with
incorrect settings.

Supply line and return line temperature sensors have been interchanged.

Wrong pulse value has been programmed for the volume flow meter

Wrong percentage of glycol has been programmed

Another medium with different material values was used instead of Tyfocor

L as the solar fluid

Volume meter installed in the wrong flow direction

Blockage of a possibly installed filter screen on the
volume meter

Air in the solar circuit
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Error indication in the regulator’s LCD display:

The error messages at issue can be read in the "Operating status” submenu.

Short circuits and disconnections of the individual temperature sensors are then displayed only when
the corresponding sensors are actually really used on account of the selected layout plan and the
activated functions. The regulator automatically detects the following errors and shows these in the
display. If, despite the error display, a malfunction is not rectified but is still acknowledged, there will
be another error display after a few seconds. When several errors occur at the same time the error
with the lowest value (e.qg. first T1 then T2 etc.) is displayed.

Note: If a sensor error is detected by the regulator, all of the regulator’'s control-related outputs are
switched off for safety reasons until the error is rectified again or disappears by itself. When the
affected outputs can be switched back on therefore depends on the error itself and not on
acknowledgement of the error message. This means unnecessary downtime of the system is reduced
to a minimum.

Meaning of individual readout displays:

Short circuit E1 (Regulator) Short circuit of the temperature sensor line on E1 of the regulator

Short circuit E1 (IOBox1) Short circuit of the temperature sensor line on E1 of the 10 box 1
Short circuit E1 (IOBox2) Short circuit of the temperature sensor line on E1 of the 10 box 2
Interrupt. E1 (Regulator) Interruption of the temperature sensor line on E1 of the regulator

Interrupt. E1 (I0OBox1) Interruption of the temperature sensor line on E1 of the 10 box 1
Interrupt. E1 (I0OBox2) Interruption of the temperature sensor line on E1 of the 10 box 2

If there is an error (short circuit or interruption ) on one of the temperature sensor lines or if the input of
a not (or incorrectly) connected 10 box is selected, the error message ‘Err°C* will be displayed in the
‘Measured data * menu instead of the measured value.

Temperature sensor troubleshooting

The temperature is determined by so-called resistance sensors. These are PT1000 type sensors. The
resistance value also changes depending on the temperature. An ohmmeter can be used to check if
there is a sensor defect. To do this, disconnect the corresponding temperature sensor from the
regulator and then measure the resistance value. The following table contains the typical resistance
values depending on the temperature. Please note that slight deviations are allowed.

Resistance values of the temperature sensor Pt1000

Temperature [°C] | -30 -20 -10 0 10 20 30 40 50 60 70
Resistance [Q] 882 | 922 | 961 | 1000 | 1039 | 1078 | 1117 | 1155 | 1194 | 1232 | 1271

Temperature [°C] | 80 90 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180
Resistance [Q] 1309 | 1347 | 1385 | 1423 | 1461 | 1498 | 1536 | 1573 | 1611 | 1648 | 1685
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11 Legal Guarantee

In accordance with German statutory regulations, there is a 2-year legal guarantee on this product for the
customer.

The seller will remove all manufacturing and material faults that occur in the product during the legal
guarantee period and affect the correct functioning of the product. Natural wear and tear does not constitute
a malfunction. Legal guarantee does not apply if the fault can be attributed to third parties, unprofessional
installation or commissioning, incorrect or negligent handling, improper transport, excessive loading, use of
improper equipment, faulty construction work, unsuitable construction location or improper operation or use.
Legal guarantee claims shall only be accepted if notification of the fault is provided immediately after it is
discovered. Legal guarantee claims are to be directed to the seller.

The seller must be informed before legal guarantee claims are processed. For processing a legal
guarantee claim an exact fault description and the invoice / delivery note must be provided.

The seller can choose to fulfil the legal guarantee either by repair or replacement. If the product can neither be
repaired nor replaced, or if this does not occur within a suitable period in spite of the specification of an
extension period in writing by the customer, the reduction in value caused by the fault shall be replaced, or, if
this is not sufficient taking the interests of the end customer into consideration, the contract is cancelled.

Any further claims against the seller based on this legal guarantee obligation, in particular claims for damages
due to lost profit, loss-of-use or indirect damages are excluded, unless liability is obligatory by German law.

Standard Factory Settings

In the submenu Settings -> Service -> Extras -> factory settings the system regulator can be reset to
the factory presettings. This means that the individual settings of parameter values and function
settings are deleted from the system regulator's memory and the standard factory settings will then

apply again.

No parameter values or function settings usually have to be made again after a power outage because
these values are saved in the regulator's EEProm. After a longer power outage it may, under certain
circumstances, be necessary to set the time and date again. If this is the case the reset time and the
date are displayed by the regulator automatically after the power cut.

When the system regulator is delivered the following parameter values and setting functions are
preset. Any changes to the parameter values or the functions should be entered in the following table
so that the error can be localized and rectified as soon as possible in the event of the regulator
breaking down or an inadvertent erroneous setting. For repairs we also ask you to prepare a hydraulic
layout diagram of your system and to hand this over to the dealer or manufacturer along with the filled-
in table of setting values.
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12 Technical Data

Operating voltage
Self consumption
7 inputs

230 volts ( £ 15 % ), 50 Hz
<30W

Of which 2 x temperature (Pt1000) or radiation input
and 5 x temperature (Pt1000) or pulse input for calorimetry

4 outputs
R1 as switch output
R2

R3

R4
Or R4 voltage-free

Triac for speed control, switching capacity max. 250 W at 230 V
Triac for speed control, switching capacity max. 480 W at 230 V

Switch relay, switching capacity max. 800 W at 230 V

Switch relay, switching capacity max. 800 W at 230 V
Remove jumper (activation e.g. of gas heating devices)

Outputs are protected against overcharge and short circuit.

Interfaces
IS bus
Fault signal output

RS232

Display

Type of protection

Ambient temperature allowed
Installation

Weight

Housing

Dimensions LxXWxH (mm)
Temperature sensors

Pt1000 (4 x included in delivery)

Add-on modules, remote data display,
CAN bus converter

Switch relay for safety extra-low voltage

Serial interface PC/modem for measured data acquisition/remote
data transfer

Graphic-compatible dot matrix display with 122 x 32 pixels, plain
text display

IP 20 / DIN 40050

Oto+45°C

Wall-mounted

5709

Recyclable, 3-part plastic housing

150 x 215 x 43 mm

1.5 m silicon cable, temperature range up to 180° C

Batterieladesysteme +
Prazisionselektronik GmbH
Germany
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