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SIMPLE SOLAR CONTROL UNIT

The ESR21-R or ESR21-D is a differential control unit that has been consciously made
easy to install and operate. Its wide range of controls makes it useful in a multitude of appli-
cations: with solar thermal systems for service water and swimming pools, boiler loading,
ventilation controls, burner requirements with a holding circuit, air flap controls for earth col-
lectors with a temperature window, etc.

It offers the following functions:

. All of the switch-on and switch-off points can be set separately

., Aclear display with icons for all of the values displayed

. Status display for the immediate recognition of extraordinary conditions
Solar start function

Heat quantity counter

. Data link (for temperature evaluation on PC via D-LOGGuse or BL-NET)
Pump speed control (ESR21-D only)

Pump blockage if collector overheats

Anti-freeze function

Use of KTY (2 kW) or PT1000 temperature sensors

Overvoltage protection at all inputs

Easy to install and operate






This instruction manual is available in English at www.ta.co.at

Diese Anleitung ist im Internet auch in Deutsch unter www.ta.co.at verftigbar.

Ce manuel doéinstructions est disponi bl
www.ta.co.at
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Estas instrucciones de funcionamiento estan disponibles en espaiiol, en
Internet www.ta.co.at.
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Generally applicable rules for the correct use of this control unit:

The manufacturer of the control unit cannot be held liable for any indirect damage to the
system if the party that installs the system does not install any additional electromechanical
devices (thermostat, possibly in combination with a one-way valve) to protect the system
from damage as a result of a malfunction under the following conditions:

E Solar thermal system for swimming pools: An excess temperature thermostat and a self-
actuating one-way valve (normally closed) must be installed in the supply line in combina-
tion with a high-performance collector and heat-sensitive system components (such as
plastic lines). The valve can also be suppli
of the heat-sensitive parts are protected from excess temperature if the system is at
standstill, even if steam (stagnation) occurs in the system. This arrangement is prescribed
in particular for systems with heat exchangers as a failure of the secondary pump would
otherwise cause great damage to the plastic tubes.

E Conventional solar thermal systems with external heat exchangers: in such systems, the
secondary heat transfer medium is usually pure water. If the pump runs at temperatures
below freezing because the control unit has failed, there is a danger of the heat exchang-
er and other parts of the system being damaged by frost. In this case, a thermostat has to
be installed directly after the heat exchanger on the supply line of the secondary side to
switch off the primary pump automatically if the temperature drops below 5°C regardless
of the control uni tdés output.

E In combination with floor and wall heaters: here, a safety thermostat is prescribed as with
conventional control units for heaters. It must switch off the heating circulation pump to
prevent indirect damage due to excess temperature regardless of the output of the control
unit.

Stagnation- Solar thermal systems - tips for system standstill:

In principle, stagnation is not a problem and cannot be ruled out, for instance due to a
blackout. In summer, the limited storage capacity of the control unit can cause the system to
shut down repeatedly. A system thus always has to be intrinsically safe. This safety is en-
sured if the expansion tank has the proper dimensions. Tests have shown that the heat trans-
fer medium (antifreeze) is under less stress during stagnation that shortly before the steam
phase.

The data sheets of all collector manufacturers have standstill temperatures above 200°C,
but these temperatures generally only occur in the operating phasewi t h Adry st eam
when the heat transfer medium in the collector has completely evaporated or when the steam
has completely emptied the collector. The humid steam dehumidifies quickly and loses its
heat conductivity. Thus, it can be generally assumed that these high temperatures cannot
occur at the measuring point of the collector sensor (if installed in the collecting tube as
usual) as the remaining thermal line cools down the medium with its metal connections from
the absorber to the sensor.



Hydrau lic diagrams

Solar thermal system - program O = factory settings

S1
@ o Requw,ed _se_ttlngs:
max1l é limit TK S2
diff1 max2é see prhogram
! diffl ¢ ¢ SLi1 TK S2
. A =2 S2
max1

The solar pump A runs when S1 has a temperature of diffl higher than S2 and S2 has not
exceeded the threshold max1.

Il n addition, the pumpo6s pr oga stdndstllestedmucancot-i on t
cur in the system. When automatically switched on again, the pump does not have the re-
qguired pressure in the steam phase to |ift the
point in the system). This representsaconsi der abl e | oad on the pump.
temperature shut-down function can be used to block the pump whenever a certain tempera-
ture has been reached at the collectorés senso

set, is fallen short of again. The settings ex works are 130°C for the blockage and 110°C for
the release. The settings can be changed in the menu MEN, sub-menu SYS PF/CET (collec-
tor excess temperature).

Program 1:

With this program, the solar thermal system has an additional storage limit max2 via sen-
sor S3. There is no guarantee that the actual storage temperature will lead to a cutoff in time,
especially if the reference sensor S2 is installed at the return outlet for the heat exchanger.

Note:

In both programs, the special system condition "Collector - excess temperature reached" is
indicated in the menu Stat by the instruction CETOFF for Collector Excess Temperature Off.

Some countries only offer subsidies for the installation of solar thermal systems if the con-
trol units have a function check to detect a sensor defect and a lack of circulation. In the
menu command F CHCK, the mechanic can activate this function check for the ESR21. This

i's possible for both programs an SGtatusslispthy Sasob. | e d



Loading pump control - program 4

S3
@

S2

—

S1 | Required settings :
minl | max1 & limit TK S2

minl € s wtoh terhp. boiler S1

]7 _ max2€é€ see pHogram
diffl
diffi € b o B1ieTK S2

S2
max1

The loading pump A runs when S1 has exceeded the threshold minl, the temperature of
S1is diffl1 higher than S2, and S2 has not yet crossed the threshold max1.

Program 5

The loading pump function has an additional storage limiter max2 via sensor S3.

Program 6

S1 S3 Required settings :

minl min2
max1l € limit TK S2
minl é switch-on temp. energy generator 1 S1

diffl diff2 min2 é switch-on temp. energy generator 2 S3
diffl € energy g&8hieTK&8 or 1
diff2 é energy generator 2 S31 TK S2
S2
max1

The loading pump function has an additional threshold min2 via sensor S3 and tempera-
ture difference diff2 between S3 and S2. Hence, the system can be switched off via two
energy generators (S1 and/or S3).




Air flap control for an earth collector - program 8

A =0ON

S1 minl
A =ON

Required settings :

maxl é

minl é | o we r -onsttwashold 81

upper -osthreshold B1

The output switches when S1 > max1 or < minl. An air/water heat pump thus has a flap
for the airflow from the earth collector above the outside ambient temperature max1 (regen-
eration) and below the outside ambient temperature minl (heating). S2 and S3 have no

function.
Program 9
A = OFF
S1 max1 Required settings :
max1l é pper limit S1
A = ON
mnlLé | oweBl | i mit
""""" S1 minl
A = OFF

The output switches when S1 < max and > min. Hence, while program 8 switches above
and below a temperature window, program 9 switches within a temperature window.

Burner requirement using holding circuit - program 12

S2
"]

S1

r—

Output=
Burner requiremet

fuel-boiler
|_‘
@ —> @

Pellets or

Required settings :
max1D é | iShi t

minlé¢ é switch-on threshold S2

The output switches on when S2 < minlé and only switches off when S1 > max1D. In other
words, boiler requirement when S2 falls short of minl¢ in the upper storage area and
switch-off when S1 exceeds max1D in the lower part of the tank. The output terminal is not

potential-free.



Preparation of hot water i _program 16, 17 (only ESR21-D)

/31@ DCH- Ww Required settings :
DVA é desired value for absolute value
S2 control S2
DVD é desired value for differential con
troll S11 S2
A S3
Kw | Program 17: Setting of sensor 3 as a digital

2 5 input in the menu MEN/Sensor

possible other settings in the PSC-menu
(PRO/INT/DIF/MIN/MAX)

Program 16 (only for speed version V D)

By using the speed control the heat exchange outlet can be kept permanently at a con-
stant temperature via the ultrafast sensor S2 (non-standard accessory). Low stand-by
losses may occur. A volume flow switch S3 is not necessary.

Program 17 (only for speed version V D)

The speed control is only activated, if the volume flow switch S3 (non-standard accessory)
indicates a flow. Very few stand-by losses may occur. When starting, the system is a little
lazier and a volume flow switch is necessary.

Generally for both programs (16, 17):

No thermostat function or differential switching function is activated. Calling one of these
two programs the measuring speed of the input S2 is automatically increased from AV 1.0 to
AV 0.4 (see in the menu MEN under SENSOR) and the speed control is activated as an
alternative parameter list with the following factory settings(see in the menu MEN under
PSC):

Abs. value controlAC é |2 Desired vaW8rré DVAe.

Differential control DC.. N12 Desired valrk DVDe.

EventcontrolECé . . .- . .

Proportional part 3PROENntegr al parlt DNTTeéeénti ald par
Mi ni mum speed MIME&]I mum speed MAX&BOti me ALV ¢é

In addition, the set values for the desired hot water temperature (DVA) and the mixing dif-
ference (DVD) is put down in the parameter menu to provide the user with quick access.

For more detailed data related to speed process and stability see: Pump speed control
PSC.



Speed adjustment piece for 0-10V, 4-20mA - progr. 20/21 (only ESR21-D)

Using input S1 the device can also be used as a speed adjuster. For this purpose however
it is necessary to make a small intervention. After removal of the rear protective plate of the
electronics two soldered areas are visible in the area of the sensor inputs. Depending on
application (input signal 0 - 10V or 4 - 20mA) these are to be bridged with the soldering iron
according to their designation.

S1 is the signal input. S2 and S3 are available purely for temperature measuring purposes
with no control functions.

By opening program 20 (for voltage) or 21 (for current) in menu parameters the speed con-
trol is automatically activated and the input signal corresponding to an rpm increment be-
tween 0 and 30 issued (see also menu MEN under PSC). In this process only the following
PSC- parameters are active:

minimum speed .....MIN 0 maximum speed .. MAX 30

In order to adapt the input signal on the speed adjuster in its entirety the following values
are displayed in the parameter menu:

DVA (here as start signal value) for the signal height at which the speed stage 0 only just
applies and DVD (nominal value difference) as signal height from the start signal value
DVA which already represents speed stage 30.

The measured signal is displayed as a dimensionless number from 0 to around 220,
i.e. 10V or 20mA roughly correspond to the value 220 (display: 22.0 T the decimal point of
22.0 must be ignored). The parameters DVA and DVD are therefore also related to this point.
Additionally to limit the speed stages the parameters MIN (minimum speed stage) and MAX
(maximum speed stage) can be drawn on in menu PSC.

For simple monitory the actual speed stage SPS is displayed after the measured values of
inputs.

10



Operation

The large display contains all of the icons for all of the important information and a field for
plain text. Navigation with the co-ordination keys is adapted to the display structure.

Staté/Par W
AL iR €7
L L. L':l 1A
I | A A
maxmindiff £ »123xProg

m
I

= Navigation keys to select an icon and change parameters.
Enter a menu, release a value to change using the navigation keys.
Return to the last menu level selected, exit the setting of parameters for a value.

In normal operation, the left/right arrows & E are the navigation keys to select the desired
display, such as collector or storage tank temperature. Each time a key is pressed, another
icon appears with the respective temperature. In the start display (start level), only icons on
the upper display line can be selected in some program numbers.

T4 EM5 34 |12 537|913 B -

Above the text line, the icon for the text is always displayed (in the example given, the col-
lector temperature).

Moreover, an active output (pump running) is identifiable, if the symbol combination com-
prising collector, pre-run and return arrows are displayed as a rotating graphic.

(D¢ m- (o]
Tl

Below the text line, all of the tips are displayed during the setting of parameters.

11
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T1to T3 Displays the value measured at the sensor (S1 - T1, S2 -T2, S37T T3).

Elto E6 Displays the values from external sensors which are read via the data link. Only
activated inputs are displayed.

ERR means that no valid value has been read. In this case the external value is

set to 0.
SPS Speed stage, indicates the current speed stage. This menu item is only dis-
played if the speed control is activated.
Display range: 0 = output is off
30 = speed control is running at the highest stage
I/h The volume flow, indicates the flow rate of the volume flow encoder (only sen-

sor 3), or the volume flow rate of an external sensor via DL, or the fixed volume
flow in litres per hour.

kW The current output of the heat counter indicated in kW.
MWh Megawatt hours, indicates the megawatt hours of the heat counter.
kKWh Kilowatt-hours, indicates the kilowatt-hours of the heat counter.

When 1000 kWh have been reached the counter restarts at 0 and the MWh are increased

by 1.

Menu items I/h, kW, MWh, and kWh are only displayed if the heat counter has been acti-
vated.

Stat: Di splay of the systembs status. Dependi
system statuses are monitored. If any problems have occurred, this menu con-
tains all of the information.

Par: The navigation keys on the parameter level (é ,E ) allow you to select the icons
under the temperature display and the text line. The parameter selected can
now be released for selection with the down key E (enter). The parameter
blinks to indicate release. Press one of the navigation keys to change the value
by one increment. Keep the key pressed to keep the value running. The
changed value is adopted when the UP key & (return) is pressed. To prevent
unintended changes in parameters, entry in Par is only possible using the code
32.

Men: The menu contains basic settings to determine additional functions such as the
sensor type, language, the system protection functions, etc. Use the keys for
navigation and to make changes as usual. The dialogue is only set up via the
text line. As the settings in the menu change the basic features of the control
unit, entry is only possible with a code that only the technician knows.

The settings of the parameters and menu functions ex works can be restored at any
time using the down key (entry) when plugging the unit in. If this occurs, WELOAD will
appear in the display for three seconds.

13



Changing a value (parameter) :

Par

HL

diff  f »

X)

Par

K
Value Wi
blinks > H.I.!

diff f»

X

Value
blinks

Par

K
> 1

diff f»

Par

Y
dft Fn

Lt

X)

Par

K

Value 1

bnnks_> I’:I.IJ
diff I »

If a value is to be changed, press the down arrow key. This value will then blink and can
be set to the desired value with the navigation keys.
Use the arrow key up to save the value.
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The parameter menu Par

(Version number, program number, min, max, diff, auto/manual mode)

Code to enter menu

Par
AT
ENTEI

Par
I-
L.L.|.L| .jlil

Par

Rl

'R

Version number

&

Par

PR [
Prog

Program number

Par

Par

L C C T
R AN ot
- X @ A
max [ max I min [O|
Max limit switch-off Max limit switch-on Min limit switch-on
threshold only displayed threshold
Par Pcnr Pcr
T
— 1 L'I 1 L l I
A 1 1
min 11 diff f 1 diff 11
Min limit switch-off Difference switch- Difference switch-
only displayed on threshold off threshold

Vv

PR

Par

I'I ql ITI'I

Automatic / Manual
mode

% ®| & %

Once the parameter menu has been opened (using the code 32), the following tips and
setting options appear depending on the program selected:

R5.4

Software version of the device (V R = version with relay output, V D = speed ver-

sion). It cannot be changed as it indicates the intelligence of the device and must
be provided if there are any queries.

solar thermal system, that would be the number 0.

Selection of the appropriate program according to the selected diagram. For a

15



The device does not have any switching differentials (difference between temperatures to
switch on or off); rather, all of the threshold values are divided into switch-on and switch-off
values. In addition, some programs have several similar thresholds such as max1, max2. To
make a distinction, the index for max is also displayed in the same line.

CAUTION: When setting the parameter, the computer always limits the threshold value (such
as max1 on) when it approaches a certain temperature of the second threshold (such as
max1 off) to prevent negative hysteresis. If a threshold cannot be changed any longer, the
second threshold has to be changed first.

max D When this temperature has been reached, the output is blocked.

max & The output blocked at max D is released again when this temperature has been
reached. max generally serves to limit storage. Recommendation: The switch-off
point should be some 3-5K higher than the switch-on point in the storage area and
some 1-2K higher than in the pool area. The software does not allow for differences
less than 1K.

min ¢ When this temperature has been reached at the sensor, the output is released
(display only with the corresponding program diagram).

min D  The output previously released via min ¢ is blocked again when this temperature
has been reached. min generally protects the boilers from soot. Recommendation:
The switch-on point should be some 3-5K higher than the switch-off point. The soft-
ware does not allow for differences less than 1K.

diff ¢ If the temperature difference between the two set sensors surpasses this value, the
output is released. For most programs, diff is the basic function (differential control-
ler) of the system. Recommendation: For solar applications, diff ¢  should be set
to around 7-10K (factory settings WE = 8K). Slightly lower values suffice for the
loading pump program.

diff D The output previously released when diff & was reached is blocked again when
this temperature difference is reached. Recommendation: diff D should be set to
around 3-5K (WE = 4K). Although the software allows for a minimum difference of
0.1K between the switch-on and switch-off points, no value less than 2K can be en-
tered for sensor and measurement tolerance.

0 AUTE

Par Par Par
Y IEREN I NI I - F
L I I L {1\ L I

1 13 13
Automatic mode Manual ON Manual OFF

O AUTO The output is set to automatic mode and can be switched for test purposes to ma-
nual mode (O ON, O OFF). When the manual mode has been selected, an icon ap-
pears under the text line. An active output (pump running) is displayed next to the
arrow icon U below the text line. If this icon is not displayed, the output is blocked.

16



Schematic representation of setting values

temperature A
>
output A time
ON —
OFF
>
time
temperature A
>
output A time
ON
OFF
>
time

temperature A

>
output A time
ON
OFF —
>
time
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The menu Men

The menu contains basic settings to specify additional functions such as sensor type, func-

tion check, etc. Navigation and changes are done as usual with the keys E & E & while the
dialogue is only set up in the text line.

nician who has the code can open this level.

Men

ENTER

Men

A
I

Language

&

LJEEHW

Code to enter the
menu

&

Sensor menu

As the settings in the menu can change the basic features of the control unit, only a tech-

Men

Men

|y CTARTE o7 -
—>_'|_’L'| I’I’ .Jllqpﬂi' l"ll'\jl
System protection Start function After-running time
function of output
Men Men
1 i Ls 1IN
per | GOIF CHEK 09| Har |69
Pump speed con- Function check Heat quantity
trol counter
L uvT
AN I”_
External sensors
via data link
ENGL Language selection: The entire menu can be switched to the desired user lan-
guage even before the code is provided. The following languages are available:
German (DEUT), English (ENGL).
CODE Code number for entering the menu. The rest of the menu items are only dis-

18
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SENSOR - Sensor menu: indication of the type of sensor or a fixed temperature for an input

that is not used.

SYS PF - System protective functions: switch off the solar thermal system when a critical
collector temperature has been reached; anti-freeze function for the collector.

STARTF - Start function: start help for solar thermal systems.
ART After-running time: can be set for the output.

PSC Pump speed control (only for speed version V D)

F CHCK - Function check: activates a monitoring function to detect various errors and criti-

cal situations.

HQC - Heat quantity counter - activate and make settings

EXT DL External sensor values from the data link.

Lanquage DEUT, ENG:

Language selection: The entire menu can be switched
language even before the code is provided. The following languages are available: German

(DEUT) and English (ENGL).

Factory settings are made in German (DEUT).

Code number CODE:

the desired user

The other menu items of the parameter menu are displayed only after the correct code has
been entered. Since the settings in the menu change the basic properties of the control mod-

ule entry is restricted by code number which is only available to the technician.

Sensor menu SENSOR:

SENSLR

Men

L- ll }ITL

9 |y

A
{

Men

Al
1

Sensor Average time

These 3 menu items are available for each sensor.

&

HI[

Men

ASS|gn|ng icons
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Sensor settings:

Sensor S3 has been used as example for the sensor settings, since this sensor has the most

setting options.

5

L

-
ad KT

F
_l_

Sensor (3x)

ks

Va1

Average time

Vortex sensor
Volume 2-40l/min

20

Volume flow en-
coder

Men Men
1 uUT - T - 1
o3 k1Y G0 |53 PTR)|53 RIS
KTY10 PT1000 Radiation sensor
Mgc1 Men Men
—Z ¢ AT - - -3 TS
b A R @ Y4t b @ g o (Y A
Fixed value Transfer of values Digital input
Men
j I ]
_|J { h | é eee
Prog Prog
Fixed value entry Transfer of values
setting setting
Men Men
3 rer .1 T Ll VE
03 OFF| Q9|53 115 Q9 |53 VF 1
Sensor OFF Vortex sensor Vortex sensor
temperature Volume 1-161/min
Men Connection of
o e % CO UEE sensors for the
. - -1 flow measurement
_'l_’| '/ " L S F Il (VF1, VF2, VSG) is

only possible to
input 3.




Sensor type:

Solar collectors reach standstill temperatures of 200 to 300°C. No value above 200°C is
expected due to the sensor installation point and physical properties (dry steam does not
conduct heat well, for instance). The standard sensors in the series KTY10 are designed for
brief spells of 200°C. PT1000 sensors allow for a constant temperature of 250°C and brief
spells of 300°C. The menu SENSOR allows you to switch the various sensor inputs between
KTY and PT1000 types.

In the factory settings, all inputs are set to KTY.

KTY, PT Temperature sensors

GBS Radiant sensor GBS - non-standard accessory (can be used for the start func-
tion and solar priority function)

S3e 25 Fixed value: e.g. 25°C (using this settable value instead off measured tempera-
gj(;?t)ing range: -20 to 150°C in increments of 1°C

S3e S1 Transfer of values. Instead of a measured value the input S3 receives its (tem-

perature) information from input S1. A mutual allocation (in this example also:
S1 & S3) in order to link information is not admissible.

In addition it is possible to assign values from external sensors (E1 to E6).

DIG Digital input: such as when a volume flow switch is used.
Input short-circuited: Display: D1
Input interrupted: Display: DO
OFF The sensor is not displayed on the main level
VTS Vortex sensor (electronic volume flow encoder) temperature
VF1 Vortex sensor (electronic volume flow encoder; contact-free measurement of

the volume flow) volume flow 1-20l/min. Only on input 3

VF2 Vortex sensor (electronic volume flow encoder; contact-free measurement of
the volume flow) volume flow 2-40l/min. Only on input 3

VSG Volume flow encoder: Only input S3 to read-in the signals from a volume flow
encoder (determination of the flow rate for the heat quantity counter)

A 5V output (r/h terminal, top pin) is available for the power supply to the electronic volume
flow encoder.

21



Creating a mean (average):

AV11.0 Create an average of sensor S1 for 1.0 seconds (ex works = 1.0s)
Set the number of seconds during which an average should be calculated.
For simple measurements, 1.0-2.0 should be selected.
A large average slows everything down and is only recommended for the sen-
sors for the heat counter.
The measurement of the ultra fast sensor for the preparation of hot water also
requires a fast evaluation of the signal. Hence, the creation of the average of
the sensor should be reduced to 0.3 to 0.5 although fluctuations will then occur
in the display.
Setting range: 0.0 to 6.0 seconds in increments of 0.1 seconds

0.0 no average

System protection functions SYS PF:
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Collector excess temperature CET: Steam occurs in the system during standstill.
When the system automatically switches on again, the pump does not have enough pressure
to raise the fluid level above the highest point in the system (collector supply line). This
represents a considerable load on the pump when there is no circulation. This function allows
the pump to be blocked whenever the collector reaches a certain temperature (max D) until
a second settable threshold (max € ) has been crossed.

ON/OFF  Collector excess temperature limit ON/OFF (ex works = ON)
max D Temperature above which the outputs set are to be blocked
(ex works = 130°C)
Setting range: 0°C to 200°C in increments of 1°C
max ¢ Temperature above which the outputs set are to be released.
(ex works = 110°C)
Setting range: 0°C to 199°C in increments of 1°C

Collector anti-freeze FROST: in the south, a minimum temperature in the collector
can bridge the few hours near freezing using energy from the tank. The settings in the chart
cause the solar pump to be released when the threshold min ¢ of 2°C is exceeded at the
collector sensor and blocked again when the threshold min D of 4°C is surpassed.

ON / OFF Frost-protection function ON/OFF (ex works = OFF)

min ¢ Temperature above which the outputs set are to be switched on (ex works = 2°C)
Setting range: -20°C to 29°C in increments of 1°C

min D Temperature above which the outputs set are to be switched off (ex works = 4°C)
Setting range: -20°C to 30°C in increments of 1°C

NOTICE: If the frost protection function is activated and an error occurs at the set collector
sensor (short circuit, interruption), the set output is switched on at the top of every
hour for 2 minutes.
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Start function STARTEF:

Solar thermal systems sometimes start too late in the morning when the collector sensor
does not come into contact with the warm heat transfer medium in time. Flat collector fields
or vacuum tubes with forced circulation often lack sufficient gravity pull.

The start function tries to release a rinsing interval while constantly monitoring the collector
temperature. The computer first determines the current weather based on constant mea-
surements of the collector temperature. It then calculates the best time for a brief rinsing
interval to maintain the temperature for normal operation.

The start function is disabled ex works and only useful with solar thermal systems. When
activated, the following flow diagram applies:

Men
T T
STHRTE
Men Men Men
W
NN I~ T - T IT L AT
RN %) R % HTH 150 %‘
1 1 1
ON/OFF Radiation sensor Radiation value
Radiation thre-
shold
Men Men Men
T A TANT I ol I
}IV' { INAR EII_| I\|_|H I
1 max 1 1
Pump run-time Maximum Start attempt
interval time counter

ON/OFF  Start function ON/OFF (ex works = OFF)

GBS Indicates a sensor input if a radiation sensor is used. If no radiation sensor is
used, the average temperature (long-term mean regardless of the weather) is
calculated. (ex works = --)

Setting range: S1to S3 Input of radiation sensor
E1lto E6 value of the external sensor
GBS -- = no radiation sensor
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RTH Radiation value (radiation threshold) in W/m? above which rinsing is allowed.
Without a radiation sensor, the computer calculates the necessary temperature
increase for the long-term mean that launches rinsing from this value.

(ex works = 150W/m?)

PRT Pump run-time (rinsing time) in seconds. During this time, the pump should
have pumped roughly half of the ocediumtent
past the collector sensor. (ex works = 15s)

INT(max)  Maximum allowable interval between two rinses. This time is automatically
reduced according to the temperature increase after rinsing. (ex works = 20min)

NSA Number of start attempts (= counter). The system is automatically reset for a
start attempt if the last start attempt was more than four hours ago.

After-running time ART:

During the start phase, the pumps may repeatedly switch on and off for a long time, espe-
cially with solar and heating systems with long hydraulic system lines. This response can be
reduced by using a speed control or increasing the pump after-run time.

Men
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P |

After-running time
output

AT After-running time output (ex works = 0)
Setting range: 0 (no after-running time) to 9 minutes in increments of 10 secs
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Pump speed control PSC (only ESR21-D):
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