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ST -450zPID

Declaration of Conformity No. 61/2010

Hereby, we declare under sole responsibility that the ST-450
zPID 230V 50Hz thermoregulator manufactured by TECH,
headquartered in Wieprz 1047A, 34-122 Wieprz, is compliant
with the Regulation by the Ministry of Economy. (Journal of Laws
Dz.U. 155 Item 1089) of July 21, 2007 implementing provisions
of the Low Voltage Directive (LVD) 2006/95/EC of January 16,
2007.

The ST-450 2zPID controller has been tested for
electromagnetic compatibility (EMC) with optimal loads applied.
For compliance assessment, harmonized standards were
used:
PN-EN 60730-2-9:2006.
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ATTENTION:!

High voltage!

Make sure the regulator is disconnected from
the mains before working on the power
supply (cable connections, device installation,
etc.)!

All connection works must only be carried out
by qualified electricians.

Before activating the controller, measure the
motor resetting efficiency and inspect wire

insulation.
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THE DEVICE MAY BE DAMAGED
IF STRUCK BY A LIGHTNING.
MAKE SURE IT IS UNPLUGGED
DURING STORMS
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I. Description

Temperature controller ST-450 zPID is intended for use with
central heating boilers equipped with feeding screw. It controls water
circulation pump, domestic hot water pump, floor heating pump,
circulation pump, blower (fan) and fuel feeder. It incorporates a valve
control module and can operate with two mixing valves (via additional
ST-61 modules), conventional (two-state) room controller or RS-port
communication, GSM module or Ethernet module.

The advantage of the controller is the ease of use. The user can change all
parameters using a pulser knob. Another advantage is a large and easy-to-
read display where the current boiler operation is shown.

Exemplary view of the main screen:
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The ST-450zPID controller is a regulator with a continuous output signal
utilizing the PID regulation algorithm. In this type of controller the blow-in
power is calculated on the basis of the measurement of the temperature of the
boiler and the temperature of flue gas measured on the outlet of the boiler.
Operation of the fan proceeds on an ongoing basis and the blow-in power
depends directly than the measured boiler temperature, the temperature of flue
gas and the difference of these parameters from their preset values.

Stable maintenance of the set temperature without any unnecessary
adjustments and oscillations is the advantage of a regulator with PID.

When using this type of controller with a flue gas outlet sensor, savings in
fuel combustion may reach up to more than ten percent; The outlet water
temperature is very stable, which affects the longer life span of the exchanger
(boiler). Checking the temperature of flue gas at the outlet from the boiler
causes low emission of dusts and gases harmful for the environment. Thermal
energy from the flue gas is not wasted and released to the chimney, but used
for heating.
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Below we present the results of tests conducted with the use of the Tech
controller with PID control:
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Any comments concerning the program should be reported to the boiler's
manufacturer.

Each controller should be set individually for personal needs, depending on the
type of fuel used for burning as well as the type of the boiler. The TECH
company shall not be liable for any incorrect settings of the controller.

I.1. Basic terms

Firing — The cycle starts after the flue gas temperature has reached the defined
value provided that it does not drop below that level for a period of 30 seconds
(factory-set firing time).

Operation - After completion of firing cycle the controller enters the operation
cycle and a message reading "PID:OPERATION" appears on the display. It is
the basic operation status of the controller where the blowing operation and fuel
feeding are performed automatically following the PID algorithm and the
temperature is fluctuating around the temperature preset by the user. Should
the temperature rise unexpectedly 5°C above the pre-set value a so-called
supervision mode is activated.

Supervision mode- 1t is activated automatically if the temperature exceeds
the pre-set value by more than 5°C in the operation mode. In such a case the
controller changes PID operation to manual settings (according to parameters
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stored in the installation menu >> Supervision mode) to reduce the circulation
water temperature and a message “PID:SUPERVISION” appears in the
display.

Damping - If the flue gas temperature drops below the predefined value and
does not rise above that level for a period of 300 seconds (factory-set damping
time) the controller enters the damping mode. When in that mode both blower
and feeder are stopped and the display reads "PID:DAMPED”".

II. Functions of the regulator

This chapter describes the functions of the regulator, the method of
changing the settings as well as navigation in the menu which is made using
the pulse generator (knob). The boiler's operational parameters are displayed
on the main screen of the controller. The user selects the operation mode and a
number of settings of the boiler according to their own needs.

I1.1. Homepage

During normal operation of the regulator, the main page is visible on the
graphic display. Depending on the operation mode, one of the following
screens is displayed.

Pressing the knob of the pulse generator brings the user to the first
level menu. The first three menu options are shown on the display. Turn the
knob to move to subsequent options. Press the knob to select a given function.
Similar actions are made when changing parameters. To introduce changes it is
necessary to approve them by pressing the pulse generator when the
APPROVE message is shown. If the user does not want to make any changes
in a given function, they should press the pulse generator when the CANCEL
message is shown. To exit the menu select the exit option.

If necessary, you can use the standby mode button located on the
controller housing to rapidly turn off all actuators. This is an additional
safeguard feature for use in an emergency situation that allows you to power

down all controller actuators (fan, pump, valve).
NOTE: Power is not disconnected from the controller when it is in standby mode.

I1.2. Screen view
You can use this function to select one of four thermoregulator operation
main screens:
= CH screen (displays the current mode of operation of the boiler),
= main valve (displays the operating parameters of the main valve),
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= valve 1 (displays the operating parameters of additional valve 1)

= valve 2 (displays the operating parameters of additional valve 2)
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NOTE: To enable the views showing valve parameters the respective valves
must be pre-installed and configured properly by a installation fitter.
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I1.3. Firing

This function helps to fire the boiler easily. After initiation of fire the user will
start the automatic firing cycle. Selection of optimum working parameters will
allow the boiler to enter the operation mode smoothly by using the PID
function.

I1.4. Preset temperature of the central heating system

The option is used to set the boiler temperature. The user can change the boiler
temperature within the range of 45°C to 80°C. The preset central heating
system temperature can also be changed directly in the main screen of the
controller by turning the pulser knob.
T

44 Lyjicie 444 a
Lidok ekranu H

Temperatura zadana CO :
Temperatura zadana CHU 4

Additionally, the preset central heating system temperature can be adjusted
using the room temperature reduction function (see Item II.15) and the weekly
control function (see Item II.6). The preset temperature is a sum of all those
values but it may not exceed the range of 45°C to 80°C.

I1.5. Set-point DHW temperature
MENU___________________

a4 Llyjicin 444 a
Lidok ekranu H
Temperatura 2adana CO

Tamperatura zadana CHU

This function allows you to set your required set-point temperature for
domestic hot water. You can adjust this temperature within a range from 40°C
to 75°C.

II.6. Manual operation

[
44 Lyjicia 444 -
Fraca reczna H
Tyqodnidilka
Czaz podauania i

For the user's convenience, the regulator has been equipped with a
- 8 -
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Manual operation module. In this function, each executive device (the feeder,
the blow-in, the CH pump, the HUW pump, the circulation pump and the floor
pump) is activated and deactivated independently of the others.

FRACA RECZMA [FRACA RECZHA | FRACA RECZMA

At Llyjicie s44 . 444 Hyjicie 444 - 444 Hyjicia 444
* Fompa CO i Fompa podfagoma

* Fodajnik :
MHadmuch Fompa ClLU : _
Sita nadmuchu H Fompa cyrkulacyjna - Zawar 2 -

Zawar 1

Pressing the pulse generato activates the engine of the chosen device.
This device remains activated until the pulse generator is pressed again.

The blow-in power, where the user has the possibility to set any rotational
speed of the fan in manual operation, is additionally available.

y
60 Eieg ‘-i

min 1 [ma= 100

:

I1.7. Operation mode

44 Lyjicia 444 -

Tryby pracy pomp
Fraca podirzymania :
Przerwa podtrzumania -

In this function, the user selects one of four options of the
boiler's operation.

= House heating
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When you select this option the controller switches over to a mode where
heating is provided only to heat the central heating circuit. The central heating
pump begins to run above the pump activation temperature (factory set at
38°C - see Section III.g). The pump will turn off below this temperature (minus
a hysteresis of 2°C).

= Boiler tank priority

TEYWBY FRACY FOMF ERIORYTET BOJLERA
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In this mode, the boiler tank (hot water) pump will be switched on first to run
until the set-point temperature is reached (see Section Il.e), after which the
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pump will be turned off and the CH circulating pump will be enabled.

The central heating pump will run all the time until the boiler tank temperature
drops below its set-point by the hot water hysteresis value. At that moment the
CH pump will turn off and the HW pump will turn on (both pumps operating
alternately).

In this mode the fan and the feeder are run only up to 62°C as measured at the
boiler (instantaneous set-point) so as to prevent overheating of the boiler.
NOTE: The boiler must be fitted with check valves on the central heating and
hot water pump circuits. The valve mounted on the hot water pump is to
prevent drawing hot water from the boiler tank.

- Pumps in parallel

j TR B -r-:-:'-.-' FOrF $ Y ROLINOLEGLE
- 444 e 444 F 3
r' @:I Dgrzegtjanie domu ﬂ 0 i b0
Priorytet bojlera : 60 50
« Poampy rdunolegle ; %|,‘L|||®|
In this mode both pumps begin to run together (in parallel) above the pump
activation temperature. However, these temperatures may vary for each pump,
depending on your settings (see Sections III.g-h). When this is so one of the
pumps will switch on earlier than the other one, but after both thresholds are
crossed both pumps will run together. The central heating pump will run all the
time while the hot water pump will turn off when the boiler tank set-point

temperature is reached. It will turn on again when the temperature drops by the
preset HW hysteresis value below its set-point.

=Summer mode

e LETHI
Lyisci ) I
# &0l ‘5035"
% - ikdl@llzlalle

Once this function is activated the central heating pump will be off and the DHW
pump will turn on above the preset activation temperature (see Section III.h)
and will work continuously until the temperature drops below the activation
temperature by the hot water hysteresis value or until the following conditions
are met:
(boiler temperature) + 2°C < (boiler tank temperature)

In summer mode you only enter the set-point temperature of the boiler, which
is also understood to mean the set-point temperature of the boiler tank.

I1.8. Weekly control

The function is used to programme daily changes in the boiler
temperature. The preset temperature deviations are within the range of +/-
10°C.
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* Llyfgczona
Tryb 1
Tryb 2 i
Uztam tryb 1 i -

Ustaw tryb 2
Kasowanie danych

Step #1.
The user needs to set current time and date first (Installer menu > Clock).
Step #2:

The user sets temperature values for individual days of the week (Set mode 1):

Monday- Sunday
Select specific hours and required deviations from the preset temperature (how
many degrees the temperature should rise or drop) for each day of the week.
Additionally, the preset values can be copied to facilitate the operation.
Example
Monday
preset: 3 °°, temp. -10°C (temperature change- 10°C)
preset: 4°, temp. -10°C (temperature change - 10°C)
preset: 5°, temp. -10°C (temperature change — 10°C)

In such a case, if the temperature preset on the boiler is 60°C, it will drop
10°C to 50°C between 3 a.m. and 6 a.m. on Monday.

As an alternative to the temperatures being preset separately for
individual days, the temperatures can also be set collectively, in the second
mode, for the working days (from Monday to Friday) and the weekend
(Saturday and Sunday) separately - Set mode 2.

Monday - Friday; Saturday - Sunday
Similarly to the previous mode it is necessary to select specific times and
required deviations from the temperature preset for the working days (Monday
- Friday) and the weekend (Saturday, Sunday).

Example

Monday - Friday

preset: 3 %, temp. -10°C (temperature change - 10°C)

preset: 4°, temp. -10°C (temperature change - 10°C)

preset: 5%, temp. -10°C (temperature change - 10°C)

Saturday - Sunday

preset: 16 °°, temp. 5°C (temperature change +5°C)

preset: 17, temp. 5°C (temperature change +5°C)

preset: 18°, temp. 5°C (temperature change +5°C)

In this case, if the preset boiler temperature is 60°C, the temperature will drop
10°C to 500C between 3 a.m. and 6 a.m. on each day from Monday to Friday.
However, the temperature will rise 5°C to 65°C during weekend (Saturday,
Sunday) between 4 p.m. and 7 p.m.

Step #3:

The user enables one of two preset modes (Model, Mode2) or disables the
weekly control option.

Once the mode is enabled the value of the deviation currently set is displayed
on the main page of the controller next to the preset central heating system
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temperature. This, additionally, indicates that the weekly control is active.
Data deletion function is a simple method to remove all previously saved
weekly programme settings to enter new settings.

I1.9. Fuel size
This option is used to select one of two fuel sizes: coarse or fine. Appropriate
blowing power and fuel supply rate are selected for each of the sizes.

I1.10. Room temperature reduction
After the room controller reaches the preset room temperature, the preset
boiler temperature (set in the installation menu - see Item III.16) will drop by
the value set there. The reduced temperature will not be lower however than
the preset minimum central heating temperature.

Example: Temperature preset on the boiler: 55°C

Room temperature reduction: 15°C

Minimum temperature set on the boiler: 45°C (factory setting)
Once the preset room temperature is reached (indicated by the room controller)
the temperature preset on the boiler will drop to 45°C i.e. only 10°C although
the room temperature reduction is 159C. At the same time a message reading
"1-10°" will be shown in the main display next to the preset boiler temperature.

II.11. Factory settings
neny__| | USTAUIENIA FRERYCZHE

444 Hyjicie 444 .

Ustawienia Fabryczne
InFormacja o programia

ZATIWIERDE JEGISISNIN]

-

The controller is pre-configured for its operation. However, its settings should
be modified to meet your individual needs. You can return to the factory
settings at any time. If you enable the factory settings option you will lose all
of your own boiler settings, which will replaced with the settings saved by the
boiler manufacturer. From now on you can re-set your own parameters of the
boiler.

I1.12. About the program

MERY
44 Lyjicia 444 -
Ustawienia Fabryczne

InFormacja o programis

L
-

You can use this function to check the software version installed in the
boiler controller.
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III. Installation menu
T

44 Lyjicia 444 -
Hentylatar W podtrzym

Menu instalatora
Menu zarkiz -

The functions of the installation menu should be set by the person
installing the boiler or service personnel of the manufacturer.

III.1. Fan coefficient

This function is used to control the fan power. The control is based on shifting
the fan performance curve up or down. If the blowing rate in the whole control
range is too low/high, the coefficient should be increased/decreased accordingly
to ensure proper efficiency of the fan operation.

Malfunctioning of the blowing system is most frequently caused by relatively
large differences between voltages supplied to individual units, which has a
significant impact on the fan operation.

II1.2. Feeding coefficient

Fuel feeding coefficient is intended to optimize the feeder operation so as to
ensure that fuel is fed to the furnace in proper quantities. This function allows
setting the percentage increase or decrease of fuel being supplied.

Once the proper fuel size is selected in the main menu it is possible, by using
the coefficient, to adapt precisely the fuel quantity to be fed by the feeder to
the furnace.

II1.3 TECH controller

A room controller can be connected to ST-450zPID controller. This
function allows configuring the controller by selecting "ON” option. Additionally,
the user may check the programme version of the room controller.

After connection of TECH controller the user may check and change the
preset temperature of the central heating system, hot domestic water and the
mixing valve. Additionally all boiler controller alarms are displayed. When the
operation involves the mixing valve the user may preview the current external
temperature while viewing the main screen with the valve parameters.

After TECH Controller option is enabled a letter "P" appears in the upper
part of the display in the main screen of the controller. A flashing letter "P"
indicates that the temperature in the room is too low. As soon as the required
room temperature is reached the letter "P" stops flashing and stays on.

ATTENTION: No external voltage can be connected to the room controller
output.

II1.4. Valve
ST-450zPID controller incorporates a mixing valve control module. The below
options are used to set the operation of the mixing valve:
1. Valve state
The function allows disabling the valve temporarily without the need to
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ZAVOR___________00u0d|
44 Lyjicia 444 .
Rejestracja H

Stan zaworu Hytzczony :
Hontrola temparatury - -

remove it completely. Once it is re-enabled no registration is required
2. Set-point valve temperature

This setting is used to set the circuit temperature to be maintained by the
mixing valve. This is the main temperature based on which the room
thermostat reduction function is to be run (see Section III.a.10). The room
thermostat reduction function is set separately for the CH system (setting in the
user menu) and separately for each of the valves.
3. Temperature control

BT T T KOHTROLA TEMFERATURY
44 Lyjicia 444 .
Rejestracja ' 30 Sakund HE

Stan 2aworuy :
Hontrola temparatury ; T 1 [max= z00
This parameter determines the sampling (control) frequency of the water
temperature downstream of the valve for the central heating or hot water
system. If the sensor indicates a change in temperature (deviation from set-
point), then the solenoid will open or close partially by a preset step to restore
the set-point temperature.
4. Opening time

B TT T CZRZ OTLARCIA

444 Llyjicia 444 .

Czas otuwarcia 20 Sebound E"._I,"
Skok jednostkomny

Mimimalne otrarcie -

min 20 |max Z50
You can use this function to set the time for the full opening of the valve,

that is to say, how long it takes to open the valve to 100%. This time should be

selected according to your valve actuator (shown on the nameplate).

5. Single step

B ~T T T SKOK_JEDHOSTHOLY

444 Lyjicia 444 -
Czas otwarcia 5 Procent @

Skok jednosthkony :
Minimalne otuwarcie -

min 1 [max= 33
You can use this function to set a percentage value for a single step in the
operation of valve opening, that is to say the maximum percentage value of
opening or closing that the valve can move in a single step (maximum
movement of the valve in one measurement cycle).

6. Minimum opening
Use this function to set the minimum value for valve opening. Below this
value, the valve will not close shut.
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BT T (IHIMALHE_COTWARCIE
444 Llyjicie 14 + 5 MmN L
Czas otwarcia : FProcent My

Skok jednostlowMy

Mimimzalne otrarcie

min 0 |max 29
7. Type of valve
[ZALOR Copo) T'vF_ZALORL
444 Hyjicie 444 - 444 Hyjicia 444 .
Typ zaworu
Fogodolka ' Zakdr podtogouy '
QOchrana pokratu - -

You can use this option to select the type of valve: central heating or

floor type.

8. Weather program (weekly valve program)

[ZALOR C0ood F0&000LKR

dad Llyjicia 444 - 444 Lyjicia 444

Typ 2auoru * Zalgczona Temp. zad. dla -10°C

Fogoddmka . Hytaczana Temp. zad. dla 0+C .
Ochrona pawratu - Temp. 2ad. dla -Z20°C - Temp. zad. dla 10+ -

In order to enable the weather function an outdoor sensor should be
installed in a place not exposed directly to sunlight or weather conditions.
After installing and connecting the sensor the Weather program function must
be enabled in the controller menu.
For the valve to work properly enter set-point temperatures (downstream
of the valve) for the following four intermediate outside temperatures:
TEMP. FOR -20
TEMP. FOR -10
TEMP. FOR O
TEMP. FOR 10
Heating curve - curve which is used to determine the set-point temperature of
the controller based on the outside temperature. In our controller this curve is
established based on four temperature set-points selected for their respective
outside temperatures. Set-point temperatures must be provided for the
following outside temperatures -20°C, -10°C, 0°C and 10°cC.

TErMF. 2A0. DLA Q+C

TECH

48 Stopni TE:EH 43 Stopni [

min 10 [max 33 min 10 |max 93
Where in our controller:
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Temperature preset behind valve

XA XB XC XD

External temperature
Xa = -200C, Xc = 0°C,
Xs = -100C, Xp = 10°C,

Ya, Ys, Yc, Yo — set-point valve temperatures for their corresponding outside
temperatures: Xa, Xs, Xc, Xo

After weather control is enabled the valve set-point parameter is
calculated based on the heating curve. By changing this parameter you can
decrease or increase all the weather control settings.
9. Return protection

This feature allows you to enable protection for the boiler from excessively
cold water returning from the main circuit, which could cause the boiler to suffer
from low-temperature corrosion. The return protection function works to ensure
that when the temperature is too low the valve will close partially until the short
circuit of the boiler reaches the desired temperature. This feature also protects
the boiler from a dangerously high return temperature to prevent water from
boiling.

[ZALOR Copo)
444 Hyjicie 444 -
Typ zaworu
Fogoddkks H
Ochiranz powratu -

When this function is enabled you need to set the minimum and maximum
return temperatures.

JCHRD OLIROTU I, TEMP FOLROTY
A4 Llyjicie 444 - TECH
* Zatgczonz 35 Stopni =

Huytzczans ?

Min. tamp. pomrotu

min 10 |m=x 20
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QCHROHA_POLIROTY 00008
444 Llyjicie 144 - TECH
80 stopri |
'
- min 60 |max 99

10. Room controller - the option is used to define the room controller type to
operate with the valve. The following options are available:

o Off — State of the room controller has no impact on the valve settings.

o Standard controller — A two-state controller. This setting applies to the
controller connected directly to the valve control module (ST-61) for external
valves (valve 1 & 2). For internal valve, in turn, the setting applies to the
controller connected directly to ST-450zPID controller.

o TECH controller— Controller with RS communication function.

o Proportional control - Available only with TECH controllers with RS
communication. It operates properly after configuration of the preset valve
change option and the difference in room temperatures.

. Room temperature reduction - Once the room controller has reached
the preset room temperature, the preset valve temperature will drop by the
value indicated here. (The option is unavailable if Proportional control has been
selected).

. Change of the valve presetting - The setting determines the number of
degrees the valve temperature will rise or drop with a unit change of the room
temperature (see: Room temperature difference). The function is active only
with TECH room controller and is directly related to “Room temperature
difference” parameter.

Room temperature difference - The setting determines the unit change in
current room temperature (accurate to 0.1°C) which triggers the predefined
change in the valve preset temperature (The function is active with TECH room
controller only).

11. Factory settings

BT T UETAWIEHIA FABR W CZHE

dad Lyjicie 444 -
Obnizenia poko jiwki Ustamienia Fabryczne

Ustamiania Fabryczne
Uzunigcia 2aworu -

il HIE

This parameter allows you to restore the mixing valve settings saved by
the manufacturer. By restoring the factory settings you will not change the
valve type setting (central heating or floor type).

II1.5. Valve 1

Main walkse

Labye 2 :
FRoom requlatar -

NOTE: Control with an additional valve (1 or 2) is only possible after you
purchase and connect the controller to an additional control module (ST-61),
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which is not provided as standard equipment with the controller. In order to
control two valves you need to connect two ST-61 modules.

The options presented in this chapter are used to adjust the operating
settings of an additional mixing valve. In order for the valve to work properly
and meet your expectations it should be configured with its parameters set like
in the case of the main valve.

1. Registration

E T REJEITRACJA [ZALORCO  DO0iE
444 Lyjicie 444 s podaj numer maduty kalibracja zaworu
Rejastracja rosze caekad
Stan zamoru m O 0 O 0 proses

;
Kontrala temperatury - o Lo

To register an additional valve enter the serial number of the control
module of the ST-61 mixing valve servo (look for the five-digit number on the
cover of this module). Without this number the valve cannot be activated.

2. Switch on
Setting as for the main valve - see Section III.4.1

3. Set-point valve temperature
Setting as for the main valve - see Section III.4.2

4. Temperature control
Setting as for the main valve

see Section II1.4.3

5. Opening time
Setting as for the main valve

see Section II1.4.4

6. Single step
Setting as for the main valve

see Section II1.4.5

7. Minimum opening
Setting as for the main valve

see Section III.4.6

8. Type of valve
Setting as for the main valve - see Section II1.4.7

9. Weather program (weather control)
Setting as for the main valve - see Section. I11.4.8

10. Return protection
Setting as for the main valve - see Section II1.4.9

11. Additional sensors

When two mixing valves are used and you select this function you will be able
to select the sensors from which temperature data are to be retrieved for a
valve (for return and outside temperature sensors). Temperatures can be
retrieved from the sensors of the valve being set (Own) or as per the controller
sensors (Main controller).
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12. Room thermostat reduction
Setting as for the main valve - see Section II1.4.10

13. Factory settings
Settings as for the main valve - see Section. I11.4.11

14. Valve removal

This function is used to completely remove a valve from the controller
memory. Valve removal is used for example when removing or replacing a
module (the new module requires to be registered again).

15. About the program
When this option is selected the display will show the software
version of the active valve module.

II1.6. Valve 2
All settings for valve 2 are made in the same way as in the case of valve 1.

111.7. GSM module

NOTE: Controlling of this type is possible after purchasing and connecting, to.
the controller, the additional control module ST-65 which is not attached to the
regulator as a standard feature.

The GSM module is an optional device cooperating with the boiler
controller, enabling remote control of the boiler operation with the use of a
mobile phone. The User is notified with a text message on each alert of the
boiler controller, and by sending an appropriate text message at any time, he
or she receives a return message with the information on the current
temperature of all sensors. After entering an authentication code it is also
possible to remotely change the set temperatures.

The GSM module can also operate independently from the boiler
controller. It has two inputs with temperature sensors, single contact input for
use in any configuration (detecting short circuit/opening of contacts) and one
controlled output (e.g. possibility to connect additional contactor to control any
electrical circuit).

When any temperature sensor reaches the preset deactivation
temperature, maximum or minimum, the module will automatically send a text
message with such information. It is similar in the case of a short-circuit or
opening of contact input, which may be used e.g. for simple protection of
property.

If ST-450 controller is equipped with an additional GSM module, in order to
activate this device, it is required to start the activated option (MENU> Installer
menu> GSM module> Activated).
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I11.8. Internet module

NOTE: Controlling of this type is possible after purchasing and connecting, to.
the controller, the additional control module ST-500 which is not attached to.
the regulator as a standard feature.

The Internet module is a device enabling remote control of the boiler over
the Internet or local network . On the home computer screen the user controls
the condition of all boiler system devices and the operation of each device is
presented in the animated form.

Apart from the possibility to view the temperature of every sensor, the
user has the possibility of introducing changes of the set temperatures for both
the pumps and the mixing valves.

After activating the Internet module and selecting the DHCP option, the
controller will automatically download such parameters from the local network
as: IP address, IP Mask, Gateway address and DNS Address. In the case of any
problems with downloading network parameters of the existing network, there
is a possibility of setting these parameters manually. The method of obtaining
local network parameters has been described in the instructions for the Internet
module.

The function Reset module password may be used when the User, on the
login page, has changed the factory user's password to his or her password.
When a new password is lost, it is possible to return to the factory password
after resetting the module password.

II1.9. Pump activation temperature

MEHLW IHZTALATOERA

TEMF. ZRERCEENIA FOMF

40 Stopni ‘ T 'f

444 Llyjicia 444
Zawdr 1
Zawdr 2

...........

Tamp. 2atzczenia pomp

min 30 [max 55
The option is used to set the activation temperature for central heating and
domestic hot water pumps (the temperature is measured on the boiler). None of
the pumps will operate if the temperature is lower than the preset one. If the
actual temperature is higher than the preset one the pumps are working but
they operate depending on the operation mode (see: pump operation modes)

III.10. DHW hysteresis

MEHLY INZTALATOERA

HIZTEREZA ClJU

dad Lyjicie 444 -
Histareza kotla . 5 Stopni IT

Histereza CHLU :
Requlator pokojomy -

min 1 [max= 10
Use this option to set your set-point temperature hysteresis at the boiler tank.
This is the maximum difference between the set-point temperature (your
required temperature for the boiler tank when the pump turns off) and the
temperature when its operation is to resume.

Example: The set-point temperature is 55°C and the hysteresis value is 5°C.
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After the set-point temperature (i.e. 55°C) is reached the hot water pump will
turn off causing the central heating pump to turn on. The hot water pump will
be switched on again when the temperature drops back to 50°C.

II1I.11. Feeder in auto mode

FODA-JHIK 1 TRYEIE AUTO
44d Hyjicie 444

MEHY INZTALATOERA

dad Lyjicie 444

Fodajnik 1 trybie auta * Zafzczony
Madmuch W frybie auto : Hyfaczany :
Modut GSH : :

The option allows the automatic operation of the feeder to be enabled or
disabled. The feeder can be disabled to feed fuel manually or to shut the boiler
down.

III.12. Blowing in auto mode

HADMUCH L TRYBIE AUTO

MEHU IHETALATORA
dad Lyjicie 444 - 444 Hyjicia 444 -
Fodajnik 1 trybie auta

Madmuch 1 trybie autao Hytaczany
Madut GSH - -

Automatic operation of the fan can be enabled or disabled using this function.
Blowing can be disabled to manually control the natural chimney draught.

III.13. Floor pump

MEHM_IHETALAT ORA
444 Lyjicia 444 - 444 Llyjscia 444
Modut internetowy Zatzcaona Temperatura max

A4 Hyjicia 444

F'|:||'|'||:|E| FII:IIj-I'I:IgI:II.-.I._j ' * Hytzczona .
Pompa curkulacy jna - Temperatura min - i

FOMFA FODEQE2WA TEMF MM FONMFA FODEOGOLA TEMF MA

35 stopi ‘ 1 45 siopm ‘ iyl

min 25 |m== 40 min 30 Ima}c: cS

The function is used to control the floor heating. The user sets the floor
heating temperature in the range between 30°C to 55°C. After activation of the
floor pump the minimum activation (threshold) temperature (measured on the
boiler) and the maximum (preset) temperature of the floor heating (measured
on the pump sensor) should be set.
The floor pump will not operate below the minimum temperature. It turns on
after the minimum temperature is exceeded until the preset maximum
temperature is reached.
Once the preset temperature is reached the pump turns off and it is restarted if
the temperature drops 2°C below the pre-set value.
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II1.14. Circulation pump

FOMFA CYvREEULACY-JHA

MEHLW IHZTALATOERA

444 Llyjicia 444 - 444 Lyjicia 444
Modut internatowy Zatgczona
Fompa podbogowa i * Lytzczona :
Fompa cyrkulacy jna : Plan pracy i
FOMFA CYREULACY JHA -

444 Hyjicia 444 . sl "mE

Czas pracy =

Czas przery H 3 14:00-14:30

Ka:zuj ustadienia -

LYEACZONA [EIE] L dECIE

The function allows controlling the pump which is used to mix hot water
between the boiler and the domestic hot water taps. After the function is
activated the user sets the 24h activation cycle or pause cycle accurate to 30
minutes.

To facilitate the 24h operation and pause cycle setting it is possible to copy the
selected time interval to another interval.

After the operation schedule has been set it is necessary to set the working and
pause times for the pump while the previously selected time period is active. If
necessary the previous settings can be easily deleted to facilitate setting of new
intervals

III1.15. Clock

MEHL INZTALATORA UsTAL C2AS
444 Hyjicie 444 a 02
LIsTaH”dzjtq i HIEDZIELA

Cautoid impulzatora -

You can use the clock settings to enter the current time and day of the week.

II1.16. Date setting

MEHY IHETALATORA UsTAW DATE
“z“:g:l&llﬂ"a b 0 Miesizc.~Daief
Ustaw date [i]]-"I 0]-

Cautoéd impulsatora -

The function is used to set current date (day and month).

III.17. Pulser sensitivity

MEHLW IHZTALATOERA

CEVEQEC IMFULEATORA

444 Hyjicie 444 a
Zegar 2 Foziom T'f
Ustam date '

Czuboié impulzatora

min 1 |max 6
With this setting you can change the sensitivity of the pulser knob within a
range from 1 to 3 (where 1 means the highest sensitivity).
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II1.18. Language choice
The user can choose the language version of the controller.

II1.19. PID selection

After the PID control function is disabled the controller will operate as a normal
two-state controller and the below listed additional functions will appear in the
main menu:

+ Feeding time
This option is used to set the fuel feeder operation time. The time should be set
according to the fuel being used and the boiler type.

 Feeding pause
Feeding pause time is used to set the pause time in feeder operation. The
pause length should be adapted to the fuel type combusted in the boiler. Wrong
selection of operation and/or pause times may result in boiler malfunctioning
i.e. the fuel may be not fully combusted or the boiler may not reach the preset
temperature. Selection of appropriate times will ensure proper operation of the
boiler.

« Temperature alarm
This function is used to set the time after which the temperature alarm is
activated. If the preset boiler temperature is not reached within the set time,
the alarm will go off. The alarm is disabled by pressing the pulser knob. Once
the alarm is disabled the controller will return to the most recent operation
mode.

- Blowing rate
The function controls the operating speed of the fan. The adjustment range is
between 1 and 100% (equivalent to fan speeds). The higher the speed is, the
faster the fan operates, where 1% stands for the minimum fan speed and
100% is the maximum speed.

+ Sustained operation
This function is used to set the fuel feeding time when in sustain mode
(operation above the preset temperature). This prevents the boiler from
damping if the actual temperature is higher than the preset one.
ATTENTION: Wrong setting may cause constant temperature increase.

« Sustain pause
This function is used to set the pause time in fuel feeder operation when in the
sustain mode.
ATTENTION: Wrong setting may cause constant temperature increase! The
sustain pause should not be too short.

« Fan in sustain mode
The function allows the user to select working and pause times during fan
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operation in the sustain cycle.

« Boiler hysteresis
This option is used to set the hysteresis of the preset temperature. It is a
difference between the sustain cycle activation temperature and the
temperature to return to operation cycle (e.q. if the preset temperature is 60°C
with hysteresis equal to 3°C, switching to sustain mode is performed after the
temperature of 60°C is reached, and the device returns to operation cycle once
the temperature drops to 57°C).

Once the controller operation without PID is selected the following functions
(assigned to PID only) will disappear from the main and installation menus:
firing,

damping

boiler power,

air correction,

fuel type,

supervision mode.

II1.20. Room controller

This function is used to define the type of the controller connected to ST-450 controller with PID and
programme the room controller operation:

a) Off = noroom controller connected

b) Standard controller — two-state room controller

C) TECH controller - controller with RS communication function.

d) Room controller unit

« Off - state of the room controller has no impact on other settings

« Boiler - once the room controller indicates that the preset temperature has
been reached the temperature preset on the boiler will be reduced (detailed
settings see Item II.15)

« Central heating pump - once the room controller indicates that the preset
temperature has been reached the central heating pump will be turned off
(detailed settings see Item I1.15)

« After TECH Controller or standard option is enabled a letter "P" appears in
the upper part of the display in the main screen of the controller. A flashing
letter "P" indicates that the temperature in the room is too low. As soon as the
required room temperature is reached the letter "P" stops flashing and stays on.
e) Information about the programme - This function allows the user to
check the programme version of the TECH room controller connected.

II1.21 Display contrast
Allows changing the display contrast settings.

IV. Service Menu
To access the servicing functions of the ST-450 controller you must enter
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[ [MEHU SERLIE
A4 Hyjicie 444 - poda) kod wejicia
Hentulator W podtrzym

Menu instalatora H [i] 0 0 0

Menu serwis -

a four-digit code. This code is known to the boiler manufacturer and the
company Tech.

V. Protections

To ensure maximally safe and unfailing operation, the regulator has a
number of protections. In the case of an alarm, a sound signal is activated and
an appropriate message is shown on the display.

To make the controller return to operation, press the pulse generator.

V.1. Thermal protection

It is an additional bimetallic mini-sensor (located at the boiler temperature
sensor), disconnecting the fan and the feeder in the event of exceeding the
alarm temperature: 85° C. Its activation prevents the water in the installation
from boiling , in the event when the boiler overheats or the controller is
damaged. After activation of this protection, when the temperature goes down
to a safe value, the sensor will unlock automatically and the alarm will be
deactivated. In the case of damage or overheating of this sensor, the fan the
and feeder will be disconnected.

V.2. Automatic sensor control

In the event of damage of each of the sensors the sound alarm is activated,
additionally signalling , the defect on the relevant display, e.g.: "CH sensor
damaged". The feeder and the blow-in is disabled. The pumps operate
according to the set temperatures, regardless of alarms.

V.3.In the case of damage of the CH sensor or the feeder, the alarm will be
active until the sensor is replaced with a new one. If the HUW sensor is
damaged, one should press the menu button, which will turn off the alarm and
the controller will return to the one pump (CH) operation mode. In order to
ensure that the boiler will be able to work in all modes, the sensor must be
replaced with a new one.

V.4. Temperature protection

The regulator has an additional protection in the event of damage of the
bimetallic sensor. After exceeding the temperature of 85°C, the alarm is
activated, signalling the following on the display: "Temperature too high".
Despite damage of the bimetallic sensor, the controller receives information on
the current temperature in the boiler from the electronic sensor. In the case of
exceeding the alarm temperature, the fan is turned off and, at the same time,
both pumps begin to operate in order to distribute hot water across the house
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installation.

V.5. Protection against boiling of water in the boiler

This protection is applies only to reboiler priority operation mode. When the
set reboiler temperature is e.g. . 55° C and the actual temperature in the boiler
increases up to 62° C (this is the so-called the priority temperature), then the
controller will turn off and the feeder the fan. If the temperature in the boiler
still increases up to 80° C, the CH pump will be activated. When the
temperature still increases, then the alarm will be activate at the temperature of
85° C. Most often such a condition may appear when the reboiler is damaged,
the sensor is improperly fitted or the pump is damaged. However, when the
temperature drops, then at the threshold of 60° C the controller will turn on the
feeder and the blow-in and will run in the operating mode until the temperature
of 62° C is reached.

V.6. Control of the outlet flue gas temperature

This sensor is used to continuously monitor the outlet flue gas temperature. In
the case of sensor failure or in the event of the sensor getting unplugged from
the controller or pulled from the flue the display will show an exclamation
mark instead of the current flue gas temperature. This will cause the controller
to enter emergency mode. In this case only the boiler temperature will be taken
as input. The controller will be controlled only with the boiler sensor and the
modified PID function will continue to run without the flue gas sensor, which will
significantly deteriorate the accuracy of temperature control.

V.7. Fuse
The regulator has a WT 6.3A tubular fuse insert, protecting the network. Using a
fuse with a higher value can cause damage to the existing controller.

ATTENTION: The fuse of higher value should not be used. Assembling the fuse
with a higher value may cause damage to the controller.
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VI. Maintenance

The ST-450zPID controller must be checked for the technical condition of its
wires before and during the heating season. You should also check the
mounting of the controller, clean it of dust and other contamination.
Furthermore, you should also measure the effectiveness of the grounding of the
motors (central heating pump, hot water pump and blower).

TECHNICAL SPECIFICATIONS

Pos Specifications Unit
1 |Power supply Vv 230V/50Hz +/-10%
2 |Power consumption W 11
3 |Ambient temperature °C |5+50
4 |Max. load on circulating pump outputs A 0,5
5 | Max. load on fan output A 0,6
6 |Max. load on feeder output A 2
7 |Temperature measurement range °C 10+90
8 |Measurement accuracy °cC |1
9 |Adjustable temperature range °C |45+80
10 |Temperature resistance of sensors °C |-25+90
11 Fuse element A 6,3

VII. Assembly

NOTE: Installation should be performed by a properly qualified
technician! Do not install the unit with the power on (make sure that the
plug is disconnected from the mains)!

NOTE: Incorrect wiring may damage the controller!

The controller cannot be operated in a closed central heating system. The
installation must include safety valves, pressure valves and an equalizing tank
to protect the boiler from water boiling in the central heating system.

VII.1. Controller wiring connection diagram

Particular attention should be paid when making cable connections with
the controller. Especially, the grounding conductor should be connected

properly.
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We are committed to protecting the environment. Manufacturing electronic devices imposes
an obligation of providing for environmentally safe disposal of used electronic components and
devices. Hence, we have been entered into a register kept by the Inspection For
Environmental Protection. The crossed-out bin symbol on a product means that the product
may not be disposed of to household waste containers. Recycling of wastes helps to protect
the environment. The user is obliged to transfer their used equipment to a collection point
where all electric and electronic components will be recycled.
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All faults should be reported to:
TECH Sp.j.
Wieprz 1047A

34-122 Wieprz
Tel. +48 33 8759380, +48 33 8705105
+48 33 8751920, +48 33 8704700
Fax. +48 33 8454547

serwis@techsterowniki.pl

Monday - Friday
7:00 -16:00
Saturday
9:00 -12:00

H B
i

WWW.TECHSTEROWNIKI.PL
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