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1 HOW TO USE THIS MANUAL 
This manual is designed to permit quick, easy reference with the following features:  
 
References column: 
A column to the left of the text contains references to subjects discussed in the text to help you locate the information you 
need quickly and easily.  
 
Cross references: 
All words written in italics are referenced in the subject index to help you find the page containing details on this subject;  
supposing you read the following text:  
” If there are 2 compressors in the installation, the minimum time between the switching on and the switching off) of the 
two compressors is observed. ” 
The italics mean that you will find a reference to the page on the topic of compressors listed under the item compressors 
in the index. 
If you are consulting the manual “on-line” (using a computer), words which appear in italics are hyperlinks: just click on a 
word in italics with the mouse to go directly to the part of the manual that discusses this topic. 
 
Some segments of text are marked by icons appearing in the references column with the meanings specified below:  
 
 
 
 
Warning! :  information which is essential for preventing negative consequences for the system 

or a hazard to personnel, instruments, data, etc., and which users MUST read with 
care. 

 
 
Take note:   information on the topic under discussion which the user ought to keep in mind 
 
 
Tip: a recommendation which may help the user to understand and make use of the information 

supplied on the topic under discussion.  
 
 
 

References 

Cross references 

Icons for emphasis 

Ener



<IMG INFO>
56,75
29,75
1
2
51
-28,35
-1

2 INTRODUCTION 

2.1 General Description 
 
Eliwell, a leading manufacturer for over a decade of control equipment for small and medium-size air conditioning units is 
proud to present Energy ST, the new range of compact devices with advance functions and groundbreaking applications 
for the HVAC market.  
 
Single-circuit control of centralized air-conditioning systems with 1 or 2 compressors (steps) such as: 

Chillers, Heat Pumps, Close Control: 
o water-air; 
o air-water; 
o water-water; 
o air-air; 

 
Motorized condensers  

o air-cooled; 
o water-cooled. 

 

2.1.1 Typical applications: 
Minimarkets, 
Industrial plants,  
Offices,  
Hotels, 
Residential buildings. 

2.1.2 Technical data: 
There are 6 models in the Energy ST 500 range providing up to 5 relay outputs, one TRIAC output, 2  
PWM analogue outputs, a 0…10V/4…20mA configurable analogue output and an Open Collector digital output for an 
external relay. All inputs and outputs are independent and configurable, meaning they can be adapted to fit any system.  
Eliwell's standard 32x74mm format also ensures the utmost flexibility and ease of installation.  
 

2.1.3 Main functions: 
Temperature control via the input or output probe; 
Integrated boiler or heating control; 
Integrated control of two electric heaters or heating system; 
Dynamic set point; 
Automatic changeover; 
Indoor ventilation control;  
Dynamic defrosting; 
Full diagnostics; 
Modulating water pump control; 
Adaptive” function for units with no accumulation;  
Antifreeze function with water pump on external probe; 
Control of non-uniform tandem compressors;  
Power limitation; 
Resources optimized in accordance with the external temperature. 

 

2.2 Models and Features 
-->See Annexe A - Models and Accessories and the Specifications chapter  
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3 USER INTERFACE (FOLDER PAR/UI) 
The front panel of the device functions as the user interface and is used to perform all operations relating to the device.  
 

3.1 Keys 
There are 4 keys on the front panel. Each key has (see the two tables below): 

o A “direct” action (indicated on the key)  
o An “associated” function (indicated on the front panel of the device beside the key). In the manual, this is 

shown in square brackets (e.g. [UP])  
o A “combined” action involving two keys. In the manual, this is shown in square brackets (e.g.[UP+DOWN])  

3.1.1 Keys and associated functions 
 
 

Key Description 
Key 

Press once 
(press and release) 

Key 
[associated 
function] 

Press and 
hold 

[press for 
about 3 
seconds] 

Menu / 
Comments 

 

UP  
(UP) 

Increases a 
value 
Goes to the 
next label 

 

[Manual 
defrost 

activation] 

Functions menu 
see Functions 
chapter (folder 

FnC) 

 

DOWN 
 (DOWN) 

Decreases a 
value 
Goes to the 
previous label 

 

[Local 
ON/OFF] 

See Local 
On/OFF section 

---- 
See also 

Functions menu  
Functions 

chapter (folder 
FnC) 

 

Esc(ape) 
Output 
(Without 

saving new 
settings) 

Exit without 
saving new 
settings 
Go back to 
previous level 

mode 

[Change 
mode] 

--- 
See section on 

Changing 
operating 

mode 

Operating mode 
menu 

 

Set 
Confirm 
(save new 
settings) 

Confirms value 
/ exit and save 
new settings 
Move to next 
level (open 
folder, 
subfolder, 
parameter, 
value) 
Open State 
Menu 

disp 
[Main display]  

--- 
See Main 
Display 
section 

[Main Display 
Menu] 

 ALL Alarm 
acknowledgment   

See Manual 
alarm 

acknowledgment 
and reset section 

 

   

By parameter (see parameters chapter, parameters 
UI10-11-12-13-14) the function [associated] can be 
enabled or disabled: 

0 = Key not enabled for the function 
1 = Key enabled for the function 

 
 
  

IMG INFO

<IMG INFO>
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3.1.2 Local On/OFF 

3.1.2.1 Device ‘On’ --> ‘OFF’ 
 

 
Press the [DOWN] key for about 3 seconds from the 

main display 

The word OFF will appear on the display. 
All other LEDs will be off 

3.1.2.2 Device ‘OFF’ --> ‘On’ 
 

  
The word OFF will appear on the display. 

 
Press the [DOWN] key for about 3 seconds 

Energy ST500 will return to the “normal” screen 

 
NOTE: 
The local ON/OFF function is deactivated if the device has been turned OFF remotely or if a digital input is configured as a 
remote ON/OFF. 
  

<IMG INFO>

<IMG INFO>
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3.1.3 Keys – combined action 
Symbol 

[function 
associated to 
the combined 
pressing of the 

keys] 

Combination 
Keys 

Combined 
pressing 

of keys Press 
once 

(press and 
release 

 
[associated function] 

 
[Menu] / Comments 

 

 
[UP  
(UP) 

+ 
DOWN 

(DOWN)] 

[Manual reset] 

See Manual alarm 
acknowledgment and 

reset section 
 

 

 

 

 
[Esc 
+ 

SETPOINT] 

[Open programming 
menu] 

[Programming menu] 

 

 

 

3.1.3.3 Manual alarm acknowledgment and reset  
 
Alarm messages blink. How to acknowledge an alarm is explained below.  
All error messages are shown in the AL folder (see state Menu) 
 

An error message will be shown, alternating with 
the error alert and the main display. 

 
The ALARM LED will be permanently on.  
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ALARM/ERROR ACKNOWLEDGMENT 
An error can be acknowledged by pressing any 

key once.  
 

After pressing any key, the alarm LED will start 
to blink.  

 
 

 

MANUAL RESET 

To manually reset an alarm, press the “up” and 
“down” keys together [UP+DOWN] 

- - - - - - - - -  
 

N.B: resetting an active alarm* will save the 
alarm in the AL folder (see state Menu).  

 
* i.e. manual reset (alarm) 

The device will return to the main display.  

 

3.2 LEDs and Display 
The display has 18 icons (LEDs) split into 3 categories (+ decimal point): 

Decimal point 
States and Operating Modes 
Values and Units of Measure 
Loads 

 

3.2.1 Display 
Values of up to 4 figures or 3 figures plus a sign can be displayed.  

3.2.2 LED: decimal point 
Values are always shown in tenths of a degree/bar.  
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3.2.3 LED: States and Operating Modes 
 

LED states and Operating Modes  
Icon 

Colour Colour Permanently 
on 

Blinking 

 

 
The display shows the 
value/resource set for the “main 
display”.  
In the event of an alarm, it will 
alternate with the alarm code Exx. 
(when more than one alarm occurs 
at the same time, the one with the 
lowest number will be shown first - 
see Alarms and Diagnostics 
chapter) 

 

 
 

Alarm Red Active alarm Alarm acknowledged 

 Heating 

Green 

Heating mode 

Antifreeze with heat pump 
active 

 
Remote heating mode 

 
(Missing 

Icon) 
Cooling Cooling mode Remote cooling mode 

 Standby 

Local standby 
mode 
(from 

keyboard) 
Remote standby 

 

 
 

Defrost Defrost active Manual defrost activated 

 Economy 

Configurable 
---- 

See Parameters 
chapter 

---- 
Ui /dS folder 

Parameters UI07 
/dS00 

Configurable 
---- 

See Parameters chapter 
---- 

Ui /dS folder 
Parameters UI07 /dS00 
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3.2.4 LED: Values and Units of Measure 
 

LED Unit of measure Icon  Colour Permanently on Blinking 

Values can be displayed with a decimal 
point by setting parameter Ui08 see 
parameters chapter, Ui folder) 

 

Clock (RTC) Red Shows current time 
(24hr format) 

Set time 

 

 

Degrees 
centigrade 

 / / 

 

 

Pressure (Bar)  / / 

 

Relative 
humidity  
(% RH) 

 Not used Not used 

 

Menu (ABC) Menu navigation / 

3.2.5 LED: utilities 
 

LED utilities  Colour Permanently on Blinking 

 

 

Amber 

Configurable (°) 
---- 

See Parameters 
chapter  

---- 
Ui folder 

Parameters 
UI00..UI07 

Configurable (°°) 
---- 

See Parameters 
chapter  

---- 
Ui folder 

Parameters 
UI00..UI07 

 
(°) permanently on: utility active 
(°°) blinking:  

example UI00..UI07= 1 (Compressor 1) indicates: 
o safety timing 
o power limited to 50%  
o block compressor  

example UI00..UI07= 2 (step 2) indicates: safety timing 
 
default configuration 
LEDs for utilities are all configurable (see parameters chapter, folder Ui). The factory settings are listed in the table below: 

 
LED symbol 
on display 

 
LED Default Default icon 

on front panel 

 LED 1 
(first from left) Compressor 1 

 LED 2 Output step 2 

 LED 3 Internal exchanger electric heater 1 

 LED 4 Internal exchanger electric heater 2 

 LED 5 Boiler 

 LED 6 External exchanger fan 
 LED 7 Internal circuit water pump 

 
  

<IMG INFO>
122,45
67,9
0
2
0,35
6,3
-1

IMG INFO

IMG INFO

IMG INFO

<IMG INFO>
122,45
72,95
0
2
-2
5,75
-1
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3.3 First switch on 
 

When Energy ST500 is switched on for the first 
time, a lamp test is carried out to check the 
state and proper function of lamps.  

---------- 
The Lamp Test lasts for a few seconds. During 
this short time, all LEDs and digits flash at the 
same time.  

After the lamp test, based on preselected 
settings, the following are displayed: 

time,  
real setpoint 
parameter setpoint 
the value of the analogue input 
selected (AI1…AI4)  

---------- 
In the example, the current time is the main 
display (RTC) 
 

 

3.4 Access to folders - menu structure 
Access to folders is organised into menus.  
Access is determined by the keys on the front panel (see relative sections).  
Access to each individual menu is explained below (or in the sections indicated).  
There are 4 menus: 

‘Main Display’ menu   Display Menu’ section; 
‘Operating Mode’ menu  perating Mode Menu’; 
‘States menu’    
‘Programming Menu’  Programming Menu’ section. 

 
There are 4 folders/submenus in the Programming Menu: 

Parameters Menu (Par folder)   
Functions Menu (Fnc folder)    
Password PASS 
Alarm codes EU 

 
All menus and labels are listed in the table below: 
 

MENU      

Main Display 

Ai AI1 Ai2 AI3 AI4 
di Di01 Di02 … Di05 
…     

rtC HOUr dAtE YEAr  
…     

Setr     

Operating mode 
HEAt 

 COOL 
StdBY 

States 

Ai     
di     
…     
CL HOUr dAtE YEAr  
…     
Hr CP01 CO02 PU01 PU02 

Programming 

MENU  

Parameters 

CF CF00…CF78 
UI    
… … … … 
AL AL00…Al48 

Functions 

dEF    
tA    
St OFF / On   
CC UL dL Fr 
EUr    

Password     
EU     
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3.4.1 “Main Display” Menu 
‘Main Display’ refers to the contents of the default display, i.e. when keys are not used.  
 
In Energy ST500, the main display can be customized to suit personal requirements. The various contents can be selected 
from the “disp” menu which is opened by pressing and holding the [set] key for more than 3 seconds. The main display 
can be selected from: 

analogue inputs Ai1, Ai2, Ai3, Ai4 (when configured as digital inputs, the display will be defined on the 
basis of the state and logical parameter - digital input associations) 
rtC,  
Setpoint  

o SetP= set from parameter,  
o Setr= real with any decalibration; 

 
Step by step instructions are provided below. 
 
 

To open the [disp] menu to modify the main 
display setup, press and hold the set key for at 

least 3 seconds. 
[set] 

Opens the blinking menu for the previous 
display (rtC, i.e. current time, in this case). 

To modify the display, use the “up” and 
“down” keys to scroll the menu and press the 

set key to confirm. 

On selection of your preferred display, press 
the set key to confirm. You will be 

automatically returned to the main display set.  
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3.4.2 “Operating Mode” menu 
 
Instructions are provided below on how to change the operating mode.  
There are three different operating modes: 

Standby mode (StbY) 
Heat mode (HEAT) 
Cool only mode (COOL) 

For example, let's say you want to change 
from StbY to COOL mode 

 
 

To change operating mode, press and hold the 
mode key for at least 2 seconds 

 
PS The main display is set as rtc (current time) 

 

A blinking menu will open containing the 
values StbY (standby), HEAt (heat) and COOL 

(cool). 

Select your required operating mode and press 
the set key.  

You will be automatically returned to the main 
display and you will see that the Stby LED that 
was previously on has gone off and the COOL 

LED has come on.  
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3.4.3 ‘States’ menu 
From the states menu you can view values for each resource.  

 
For example, when declared as not present / probe not configured (see System Configuration chapter (folder 
Par/CF), parameter CF01=0), analogue input AI2 will not be displayed.  
For example the hours of functioning of compressor 2 - CP02 – not available on single compressor machines. 

 
 
 

Label       Visibility Description Change 
Ai Ai1 Ai2 Ai3 Ai4 // // Dynamic Analogue inputs // 
di di1 di2 di3 di4 di5 // Dynamic Digital inputs // 
AO AO1 AO2 AO3 // // // Dynamic Analogue outputs // 
dO dO1 dO2 dO3 dO4 dO5 dO6 Dynamic Digital outputs // 
CL HOUr dAtE YEAr     Clock YES 
AL Er00 …. … … … Er99 Dynamic Alarms // 
SP Value // // // // //  Setpoint (set) YES 
Sr Value // // // // //  Real setpoint // 
Hr CP01 CP02 PU01 PU02 // // Dynamic Running time 

(hoursx10) 
compressor/pumps 

YES 

 
As you will be able to see from the table, the setpoint SP and time can be modified and viewed: 

3.4.3.1 View Inputs/Outputs (Ai, di, AO, dO) 
 

 
Press the set key from the main display 

Example of view for Analogue Inputs The same 
procedure applies for all other I/Os. *** 

 
The label Ai will appear on the display.  

 
(Use the UP and DOWN keys to scroll the other 

labels until you find the label required) 
 
 

Press the set key to view the label for the first 
analogue input (Ai01in this case) 

Press the set key again to view the value in Ai01. 
Note that the °C icon lights up to indicate that the 

value shown is in degrees centigrade.  
 

***For digital inputs / analogue outputs configured 
as digital (DI), the value will be 0/1 (0 indicates Off, 1 

indicates On) 
------------------------------------- 

 
Press the esc key to go back to the main display.  

 
 
  

IMG INFO

IMG INFO
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3.4.3.2 Setting the clock (CL) 
 
Energy ST500 has a clock (RTC) to run the alarm log.  
Instructions are provided below on how to set the time: the same procedure applies to change the date and year.  
 

To change the clock on your machine, press the 
set key from the main display.  

Pressing the set key once will open a list of the 
various folders.  

Use the “UP” and “DOWN” keys to find the CL 
folder.  

Press the set key to open the CL menu.  

Energy ST500 
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On entering this menu, you will see HOUr. Use 
the “UP” and “DOWN” keys to select the time, 

date or year.  
 

Once you have decided what you want to set, 
press the [set]** key to open the modification 

menu for the variable selected.  
**press and hold for about 3 seconds 

To set the time, date and year, use the “UP” and 
“DOWN” keys to enter the required value.  

Press the Esc key to exit the set clock menu and 
go back to the main display.  
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3.4.3.3 Alarm Display (AL) 
 

 
Press the set key from the main display 

The label Ai will appear on the display. Use the UP 
and DOWN keys to scroll the other labels until you 

find the AL label 
 
 

Press the set key to view the label of the first active 
alarm (if it exists) 

In this case, the first alarm is Er01. Use the UP and 
DOWN keys to scroll any other alarms.  

------------------------------------- 
N.B: the menu is not cyclical.  

For example, if the active alarms are ER01, Er02 and 
Er03, the display will show: 

Er01 ->Er02->Er03 <-Er02<-Er01 
 

N.B: -> UP, <-DOWN 
 

Press the esc key to go back to the main display.  
 

3.4.3.4 Example of how to set the setpoint (SP) 
 
By way of example, we will change the setpoint value in COOL mode by 12.0 degrees centigrade to12.5 degrees centigrade. 
 

To change the setpoint on your machine, press the 
set key from the main display.  

<IMG INFO>

<IMG INFO>
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Pressing the set key once will open a list of the 
various folders. Use the “UP” and “DOWN” keys to 

scroll the menu and find the SP folder. 

Press the set key to open the SP folder.  

The first screen you see will be the COOL mode 
then the HEAT mode, using the “up” and “down” 

keys to scroll (shown beside each view). 

Let's say you want to change the COOL mode 
setpoint.  

Select COOL from the menu, then press the set 
key.  

The device will show the current machine setpoint, 
which in this case is 12.0 degrees centigrade). Use 
the “up” and “down” keys to increase or decrease 
it. For example, if you want to change the setpoint 

reach the required value.  
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Once you have reached the required setpoint, press 
the set key. The device will save the value 12.5. 

To get back to the main display, press the esc key or 
allow a 15 second timeout to elapse for each menu.  

 

3.4.3.5 View and Reset compressor/pump time 

Example display and reset time (hours x10)  for 
Pump 2 

 
Press the set key from the main display 

The label Ai will appear on the display. Use the UP 
and DOWN keys to scroll the other labels until you 

find the Hr label. 
 
 

Press the set key to view the first label - which in this 
case is the running time for compressor 1 (CP01) 

Scroll with the UP and DOWN keys to view (if the 
relative resources are present) the running time for 
compressor 2 (CP02) the pump running time (PU01, 

PU02)/ 
 

Press the set key to view the pump running time 
PU02. 

 

IMG INFO
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The tens of hours of functioning are 2. 

 (Hours expressed in tens:  
2 means 20 hours of operation). 

 
To clear pump running time PU02, press and hold 

the [set] key.  
 

To reset the hours of functioning of pump PU02, 
press and hold [set]. 

 
Note: Repeat the procedure described to reset the 

hours of functioning of the other resources. 
 
 
 

------------------------------------- 
 

Press the esc key to go back to the main display.  
 

 

3.4.4 Programming menu 
 

Label      Description Change Comments 
PAr CF Ui St … Al Parameters   
FnC dEF tA St CC EUr Functions  See Functions 

chapter (folder 
FnC) 

PASS      Password   
EU Eu00 … … … …    

 

3.4.4.6 Parameters (folder PAr) 
Modifying a parameter 
Instructions are provided below on how to change a machine parameter. By way of example, let's look at the CF 
configuration parameters folder, parameter CF00 (folder PAr/CF/CF00). 
 

Press the esc and set keys together to 
open the parameters menu. This will 

open the PAr menu.  

The PAr parameters menu contains all 
device parameters. Press the set key to 

view all folders.  

The first folder shown for the device is 
the CF configuration folder. Simply press 
the set key again to modify individual CF 

parameters.  

IMG INFO
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The CF00 parameter will be shown on the 
device (factory default settings).  

 

parameters or move to the next parameter 
(CF01 in this case) or the “down” key to go 

back to the previous parameter (CF47 in this 
case). 

 
CF00->CF01->CF02->…->CF47->CF00 
CF47<-CF00<-CF01->…<-CF46<-CF47 

 
N.B: -> UP, <-DOWN 

 

Press the set key to view the value of the 
parameter (CF00 in this case).  

For parameter CF00, the value shown will be 
2. Press the “up” and “down” keys to modify 

this value.  

Press the set key once you have entered the 
required value. ** 
 
Press the esc key to exit this display and go 
back to the previous level.  

 
**N.B. pressing the set key will confirm the 
value entered. Pressing the esc key will take 
you back to the previous level without 
saving the value entered.  

 

3.4.4.7 Functions (FnC folder)  
See Functions chapter (folder FnC) 

3.4.4.8 Entering a password (PASS folder) 
 
Levels of visibility 
Four levels of visibility can be set by assigning suitable values to each parameter and folder, by serial, software (Param 
Manager or other communication softwares) or by programming key.  
The visibility levels are:  

Value 3 = parameter or folder always visible  
Value 2 = manufacturer level; these parameters can only be seen by entering the manufacturer's password 
(see parameter UI18) (all parameters specified as always visible, parameters that are visible at the installation 
level, and manufacturer level parameters will be visible).  
Value 1 = installation level; these parameters can only be viewed by entering the installation password (see 
parameter UI17) (all parameters specified as always visible and parameters that are visible at the installation 
level will be visible) 
Value 0  = parameter or folder NOT visible 

 
 
 

1. Parameters and/or folders with visibility level <>3 (i.e. password protected) will only be visible if the correct 
password is entered (installation or manufacturer) following the procedure outlined below: 

2. Parameters and/or folders with visibility level =3 are always visible and no password is required; in this case, the 
procedure below is not required.  
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To view parameters visible for the given password, open the PASS folder (press esc and set together [esc+set] from the 
main display and search the folder using the up/down keys) and set the PASS value.  
 

Press the esc and set keys together from 
the main display to enter the PASS folder. 

[esc+set] 

Pressing the two keys will open the menu 
containing the list of folders. Use the “up” 
and “down” keys to scroll the list until you 

find the PASS folder. 

Press the set key to open the PASS folder.  
Enter the password (installation or 

manufacturer) from here, press the set key 
and exit.  

 
Now open and view parameters to change a 

value (see parameters chapter). 

 

3.4.4.9 Alarm events (EU folder) 
 

Press the esc and set keys together from 
the main display to enter the PASS 

folder. [esc+set] 

Pressing the two keys will open the 
menu containing the list of folders. Use 
the “up” and “down” keys to find the EU 

folder. 
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Press set to view the last alarm event - if 
it exists – EU00. 

N.B: EU00 indicates the last alarm 
recorded, EU01 the second last, and so 

on.  
 

Scroll with the UP and DOWN keys to 
view (if present) any other alarm events. 

 

Press the set key again to view details of 
the selected event (EU00 in this case). 

 

The first label will be shown (alarm 
code). 

 
With the UP and DOWN keys you can 

scroll: 
 

Alarm code (as previously indicated) 

Alarm start time 

Alarm start date 

Alarm stop time 
 (in this case, the alarm is still active) 
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Alarm stop date 
 (in this case, the alarm is still active) 

Type of alarm 
 

(Automatic)  
 

or alternatively 
 

(manual) 

 
 

Energy ST500 
27/174 



4 SYSTEM CONFIGURATION (FOLDER PAR/CF) 
Before doing anything, make sure the device is connected to a suitable external transformer. The following rules 
must be followed when connecting cards to each other and to the application: 

Loads that exceed the maximum limits set forth herein must not be applied to outputs; 
When connecting loads, follow connection diagrams carefully; 
To avoid electric pairings, wire all low SELV utilities separately from high voltage ones.  

(°) SELV: SAFETY EXTRA LOW VOLTAGE 
 
Instrument configuration is determined by the values of the parameters associated with inputs and outputs. 

4.1 Configuration of analogue inputs 
The analogue inputs referred to below as AI1…AI4 are 4 in total.  
A further analogue input Ai5 is available on the terminal.  
Using the parameters, a physical resource (probe, digital input, voltage/current signal) can be “physically” configured for 
each type of input: 

4 inputs can be configured as temperature probes, an NTC type probe, or as digital inputs.  
2 inputs (AI3., AI4) can be configured as temperature probes, an NTC type probe, as digital inputs or 
current/voltage input (signal 4-20mA / 0-10V, 0-5V, 0-1V). 

 
A “logical” meaning can also be associated to each analogue input using the relevant parameter.  
Inputs can be “physically” configured as specified in the table below. 
  

Parameter Description Value 
0 1 2 3 4 5 6 

CF00 Type of input 
analogue AI1 

Probe not 
configured 

Probe configured as no 
voltage digital input  

NTC 
sensor // // // // 

CF01 Type of input 
analogue AI2 

Probe not 
configured 

Probe configured as no 
voltage digital input  

NTC 
sensor // // // // 

CF02 Type of input 
analogue AI3 

Probe not 
configured 

Probe configured as no 
voltage digital input  

NTC 
sensor 4-20 mA 0-10 V 0-5 V 0-1 V 

CF03 Type of input 
analogue AI4 

Probe not 
configured 

Probe configured as no 
voltage digital input  

NTC 
sensor 4-20 mA 0-10 V 0-5 V 0-1 V 

CF73 Type of input 
analogue AI5 

Probe not 
configured Not used NTC 

sensor // // // // 

   

See  
Configuration of digital 
inputs 
 

  

 
N.B: // indicates that value is not present 
 

Analogue input AI Parameter Range Description 
AI3 CF04 CF05…99.9 Analogue input AI3 full scale value 
AI3 CF05 -50.0…CF04 Analogue input AI3 start of scale value 
AI4 CF06 CF07…99.9 Analogue input AI4 full scale value 
AI4 CF07 -50.0…CF06 Analogue input AI4 start of scale value 

 
The values read by analogue inputs can be configured in parameters CF08…CF11 
 

Parameter Description Unit of measure Range 
CF08 Analogue input AI1 differential  °C -12.0..12.0 
CF09 Analogue input AI2 differential  °C -12.0..12.0 
CF10 Analogue input AI3 differential  °C / Bar -12.0..12.0 
CF11 Analogue input AI4 differential °C / Bar -12.0..12.0 
CF76 Analogue input AI5 differential °C  -12.0..12.0 

 
Study the following tables: 
 
Table A – parameter association - configuration of analogue inputs 
 

Parameter Description Value Description Notes 

CF12 Configuration of analogue input AI1  0…6 See table B If CF00=1 (AI1 configured as DI),  
set CF12=0 

CF13 Configuration of analogue input AI2  0…6 See table B If CF01=1 (A2 configured as DI)  
set CF13=0 

CF14 Configuration of analogue input AI3  0…11 See table B If CF02=1 (AI3 configured as DI)  
set CF14=0 

CF15 Configuration of analogue input AI4  0…11 See table B If CF03=1 (AI4 configured as DI)  
set CF15=0 

CF77 Configuration of analogue input AI5  0…2 See table B  
  

Analogue inputs 

Analogue inputs: 
Configuration 

table 
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Table B – analogue input logical meaning & parameter values CF12…CF15 
 

Analogue input AI Analogue input AI5 
on terminal 

Value Description 

AI1 AI2 AI3 AI4 AI5 0 Probe disabled 
AI1 AI2 AI3 AI4 AI5 1 Internal exchanger water/air inlet temperature 
AI1 AI2 AI3 AI4 AI5 2 Internal exchanger water/air outlet temperature 
AI1 AI2 AI3 AI4 AI5 3 External exchanger temperature  
AI1 AI2 AI3 AI4 AI5 4 External exchanger inlet water temperature  
AI1 AI2 AI3 AI4 AI5 5 External exchanger outlet water temperature  
AI1 AI2 AI3 AI4 AI5 6 External temperature 

AI3 AI4 // 7 High pressure input 
AI3 AI4 // 8 Low pressure input 
AI3 AI4 // 9 Dynamic setpoint input 
AI3 AI4 // 10 External exchanger pressure  
AI3 AI4 // 11 Internal exchanger pressure 

 
N.B: // indicates that value is not present 

4.2 Configuration of digital inputs 
The no voltage digital inputs referred to below as DI1…DI5 are 5 in total. 
These can be added to by AI1…AI4 if the latter are configured as digital inputs (via parameters CF23…26 respectively). 
 
A total of 8 digital inputs is thus available.  
 
Study the following tables: 
 
Table A – parameter association - configuration of digital inputs 
 

Parameter Description Value Description Notes 
CF16 Configuration of digital input DI1 -32…+32 See table B  
CF17 Configuration of digital input DI2 -32…+32 See table B  
CF18 Configuration of digital input DI3 -32…+32 See table B  
CF19 Configuration of digital input DI4 -32…+32 See table B  
CF20 Configuration of digital input DI5 -32…+32 See table B  

     

CF23 Configuration of analogue input AI1 
if configured as a digital input -32…+32 See table B 

Set to 0 if AI1 
is NOT 

configured as 
a DI 

CF24 Configuration of analogue input AI2 
if configured as a digital input -32…+32 See table B 

Set to 0 if AI2 
is NOT 

configured as 
a DI 

CF25 Configuration of analogue input AI3 
if configured as a digital input -32…+32 See table B 

Set to 0 if AI3 
is NOT 

configured as 
a DI 

CF26 Configuration of analogue input AI4  
if configured as a digital input -32…+32 See table B 

Set to 0 if AI4 
is NOT 

configured as 
a DI 

 
  

Digital inputs 
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Table B – Digital inputs: Configuration table 
 
The polarity of: 
is defined as listed below:  
 

 Value Description 
+ Positive Active when contact closed 
- Negative Active when contact open 

 
Value Description Notes 
0 Input disabled  
±1 High pressure pressure switch  
±2 Low pressure pressure switch  
±3 External exchanger fan thermoswitch  
±4 Internal exchanger fan thermoswitch  
±5 Internal circuit flow switch  
±6 External circuit flow switch  
±7 Compressor 1 thermoswitch  
±8 Compressor 2 thermoswitch  
±9 Internal circuit pump thermoswitch  
±10 External circuit pump thermoswitch  
±11 Compressor 1 oil pressure switch  
±12 Compressor 2 oil pressure switch  
±13 Remote ON/OFF Local ON/OFF has no impact 
±14 Remote Summer/Winter See also digital temperature control 
±15 Power step 1 request See also digital temperature control 
±16 Power step 2 request See also digital temperature control 
±17 Auxiliary electric heater thermoswitch  
±18 Digital input heat step 1 request  See also digital temperature control 
±19 Digital input heat step 2 request  See also digital temperature control 
±20 Digital input cool step 1 request See also digital temperature control 
±21 Digital input cool step 2 request See also digital temperature control 
±22 End of defrost  
±23 Internal exchanger electric heater 1 thermoswitch  
±24 Internal exchanger electric heater 2 thermoswitch  
±25 External exchanger electric heater thermoswitch  
±26 Economy input  
±27 Remote STD-BY  
±28 General alarm  
±29 Block compressor 1  
±30 Block compressor 2  
±31 Power limited to 50%  
±32 Block heat pump  

 
If more than one parameter in the table is configured with the same value, the function is activated when at least one of 
the inputs is piloted (OR LOGICAL). 

4.3 Configuration of digital outputs 
See the chapter on electrical Connections for the number and capacity of relays/open collectors and for information on 
the symbols used on labels supplied with the device.  
 

High voltage outputs (relays) are identified as DO1, DO2, DO3, DO4 and D06.  
The low voltage (SELV), open collector output is called DO5. 

 
All digital outputs can be configured as outlined in the table below: 
 
Table A – parameter association - configuration of outputs 
 

Parameter Description Value Description Notes 
CF45 Configuration of digital output DO1 -13…+13 See table B Present in all models 
CF46 Configuration of digital output DO2 -13…+13 See table B Present in all models 
CF47 Configuration of digital output DO3 -13…+13 See table B Present in all models 
CF48 Configuration of digital output DO4 -13…+13 See table B Present in all models 

CF49 Configuration of digital output DO5 -13…+13 See table B Present in all models  
(Open collector ouput) 

CF50 Configuration of digital output DO6 -13…+13 See table B Present in models with 5 relays 

CF51 Configuration of digital output AO1 -13…+13 See table B 
See table A – 

Analogue outputs and Models 
CF34=0  - CF43 

CF52 Configuration of digital output AO2 -13…+13 See table B 
See table A –  

Analogue outputs and Models 
CF35=0  - CF44 

 
  

Digital inputs: 
Configuration 

table 

Digital outputs 
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Table B – Outputs: Configuration table 
The polarity of: 
is defined as listed below:  
 

 Value Description 
+ Positive Active when contact closed 
- Negative Active when contact open 

 
 
 

Value Description 
0 Output disabled 
±1 Compressor 1 
±2 Output step 2 
±3 Internal circuit water pump 
±4 External circuit water pump 
±5 Reversing valve 
±6 Boiler 
±7 Internal circuit electric heater 1 
±8 Internal circuit electric heater 2 
±9 External circuit electric heater 
±10 Auxiliary electric heater 
±11 External exchanger fan 
±12 Recirculation fan 
±13 Alarm 

 
If multiple outputs are configured to run the same resource, the outputs will be activated in parallel. 
 

4.4 Configuration of analogue outputs 
See the chapter on Electric Connections for the number and type of analogue outputs used and for information on the 
symbols used on labels supplied with the device. 
 
There are 4 analogue outputs. 1 high voltage one and 3 low (SELV) voltage ones, the exact number depending on the 
following models and with the following characteristics: 
 
Table A – Analogue outputs and Models 
 

 High 
voltage SELV Models 

Output 2A 230V PWM 0-10V / 
4..20mA 

ST
54

2/
C 

ST
54

3/
C 

ST
54

4/
C 

ST
55

1/
C 

ST
55

2/
C 

ST
55

3/
C 

TC1          
AO1          
AO2          
AO3   ?       

 
Triac analogue output (TC1) 
 
Available only in models with 4 relays 
High voltage output generally used to pilot fans or water pumps.  
The output can be configured for proportional operation (constant speed variation) or as ON/OFF. 
 
Remote control switches downstream from the Triac are NOT permitted.  
 
The TC1 output can be configured as described in the table “Analogue Output TC1 - AO1 AO2 : configuration table” 
 
Configuration of low voltage (SELV) analogue output 
 

AO1 always available 
o If configured as digital, see parameter CF51 

AO2 see models chapter  
o If configured as digital, see parameter CF52 

They can be configured as: 
o PWM (via CFS modules) or  
o open collector (On/Off). 

 
AO3 - low voltage (SELV) output to pilot external modules to run fans 
Can be used to pilot 4-20mA fans or 0-10V fans (via parameter CF30) 

 
To configure, see the table below. All analogue outputs can be configured as digital or proportional.  

Relay and open 
collector output: 

Configuration 
table 

Analogue outputs 
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Table B – Analogue Outputs – Configuration parameters 
 
 

Output Parameter Description Values Notes 

TC1  
Only on 
models 
where 
this is 

provided. 

CF33 Enabling analogue output TC1 
0= Output configured as 

‘digital’ 
1= Output configured as triac 

(proportional) 

If=1  
see parameters  

CF36 – CF39 – CF42 

CF36 Phase shift analogue output TC1 0…90 

Has a meaning if 
CF33=1 

 
phase shift values to 
pilot Triac with cut-
off in the event of 

inductive loads.  
 

CF39 Analogue output TC1 pulse 
length 

5…40 units 
 

Has a meaning if 
CF33=1 

 
pulse length to pilot 

Triac 
(1 unit = 69.4 μs). 

 

CF42 Configuration of analogue output 
TC1 

-13…+13 if digital (see polarity) 
14…15 if proportional 

See table entitled 
Configuration of 
analogue output 

AO1 
 

CF34 Enabling analogue output AO1 

0= Output configured as 
‘digital’ 

1= Output configured as Triac 
(for pulse pilot) 

If=1 see parameters 
CF37 – CF40 - CF43 

CF37 Phase shift analogue output AO1 0…90 Active if CF34=1 

CF40 Analogue output AO1pulse 
length 

5…40 units 
 

Active if CF34=1  
(1 unit = 69.4 μs). 

 

CF43 Configuration of analogue output 
AO1 

-13…+13 if digital (see polarity) 
14…15 if proportional 

See table entitled 
Configuration of 
analogue output 

AO2 
Only on 
models 
where 
this is 

provided. 

CF35 Enabling analogue output AO2 

0= Output configured as 
‘digital’ 

1= Output configured as Triac 
(for pulse pilot) 

If=1 see parameters 
CF38 – CF41 - CF44 

CF38 Phase shift analogue output AO2 0…90 Active if CF35=1 

CF41 Analogue output AO2 pulse 
length 

5…40 units 
 

Active if CF35=1  
(1 unit = 69.4 μs). 

 

CF44 Configuration of analogue output 
AO2 

-13…+13 if digital (see polarity) 
14…15 if proportional 

See table C 
entitled Configuration 

of analogue output  
 

Output Parameter Description Values Notes 

AO3 
Only on 
models 
where 
this is 

provided 

CF27 Type of output analogue 
AO3 

0=0-10V analogue output - voltage 
1=4-20mA Analogue output - current 
2=0-20mA Analogue output - current 

 

See table entitled 
Configuration of 
analogue output 

CF30 Configuration  
Analogue output AO3 

-13…+13 if digital (see polarity) 
14…15 if proportional 

Modulated piloting 
or on/off via 10V 

external relay 
 
Note: 

Parameters CF37 CF38 CF40 CF41 have a meaning only if the outputs have been configured as Triac outputs 
(proportional). 
Range CF39/CF40/CF41: 5…40 units or 347…2776 μs (1 unit = 69.4 μs). 

 
Parameters CF37- CF42 – CF43 – CF44 see table C 
Indicate the logical meaning of Triac analogue outputs.  
 
The following can be piloted: 

loads with output modulation (values from 14 to 16) or  
loads with on/off type switching using  

o the Triac as switch (TC1 AO1 AO2) 
o the output as switch 0-10V (AO3) 

  

Analogue output 
TC1 - AO1 AO2 : 

Configuration 
table 

Low voltage (SELV) 
analogue output 

AO3: 
Configuration 

table 
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Table C – Analogue Outputs: Configuration table 
 
Polarity is defined below:  
 

 Value Description 
+ Positive Active when contact closed 
- Negative Active when contact open 

 
 
 

 

4.5 Serial configurations – Protocol parameters 
Present on all 2 serial models: 

TTL: channel for  
o Multi Function Key connection to up/download parameters 
o serial communication with personal computer 

KEYB: channel for serial communication with standard Eliwell terminal. 12 VDC power supply (2400, and ,8,1). 
 
Serial TTL - referred to as COM1 – can be used to  

configure parameters with Param Manager software using Eliwell protocol 
configure device parameters, states, and variables with Modbus via Modbus protocol 
supervise using VarManager software via Modbus protocol. 

 
See the table below: 
  

Parameter Description Value 
 

  0 1 

CF54 Select COM1 (TTL) protocol 
 

Eliwell 
 

Modbus 
 

Parameter Description Range 
 

CF55 Eliwell protocol controller address 
 0…14 

CF56 Eliwell protocol controller family 
 

CF63 Modbus protocol controller address 1…255 

Parameter Description Values 

CF64 Modbus protocol Baudrate 

0=1200 baud 
1=2400 baud 
2=4800 baud 
3=9600 baud 
4=19200 baud 
5=38400 baud 
6=58600 baud 
7=115200 baud 

 

CF65 
 

Modbus protocol parity 
 

0= STX 
1= EVEN 
2= NONE 
3= ODD 

 
 
  

Analogue output 
configuration 

table 
 Value Description Type 
 0 Output disabled // 

See also Input/Output Polarity 
 

±1 Compressor 1 

Digital (ON/OFF) 

±2 Output step 2 
±3 Internal circuit water pump 
±4 External circuit water pump 
±5 Reversing valve 
±6 Boiler 
±7 Internal circuit electric heater 1 
±8 Internal circuit electric heater 2 
±9 External circuit electric heater 
±10 Auxiliary electric heater 
±11 External exchanger fan 
±12 Recirculation fan 
±13 Alarm 

 14 External exchanger fan  Proportional 
 15 Not permitted  // 
 16 Modulating pump circuit  Proportional 
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4.6 Output for terminal 
 
KEYB – this output manages the LCD terminal with integrated room temperature control 
 
Refer to the following connection diagram: 
 

 
 
 
 
 

wiring 
ST500 

wiring SKW21 description 

1 GND / black Ground / Black 
2 Signal / Blue Signal / blue 
3 +12Vdc /red 12V~ Supply from ST500 

KEYB - KEYBoard (terminal) 
Max distance 100mt 

 
 
 
For more information: 
--> See instruction sheet 9IS24081 SKW21 LCD terminal / Terminale LCD /  GB-I 
--> See manual  

o 8MA00210 SKW21 Terminale LCD ITA  
o 8MA10210 SKW21 LCD Terminal GB 

 
 
 

Max distance cable 
ST500-SKW21 100mt
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5 OPERATING MODES – TEMPERATURE CONTROL (FOLDER PAR/TR) 
Temperature control parameters can be viewed and configured in folder tr (see User Interface and Parameters chapter).  
 
Compressor control – Temperature control 
Energy ST500 has three types of temperature control: 
Temperature control parameters can be viewed and configured in folder tr (see User Interface and Parameters chapter). 
The type of temperature control can be configured in parameter tr00:  

Proportional: Calculates the power the unit must supply in relation to the distance of the air/water 
temperature from the setpoint.  

o tr00=0 Proportional temperature control 
Differential: Calculates the power the unit must supply in relation to difference in temperature between two
 analogue inputs 

o tr00=1 Temperature control differential 
Digital (motor condensing) 

o tr00=2 Digital temperature control 
 
The regulation algorithm calculates the load to be supplied through the compressors for both heating and cooling.  
 
Instructions are provided in the following sections on how to set parameters used to control utilities based on 
temperature/pressure readings taken by the probes.  
 

5.1 Proportional temperature control 

5.1.1 Proportional temperature control in COOL mode 
 
The compressor is controlled by an analogue input and by the cooling setpoint. 
Cooling setpoint: this is the reference setpoint when the device works in cool mode.  
 
The probe AIn used by the temperature regulator can be selected in parameter tr02. 

 
 

 
N.B: Always set tr12> tr10 

  
Power power 
*Step 1 Step 1 
*Step 2 Step 2 
*Only for machines with two compressors or partialized compressor.  
AIn temp. temperature read by the probe selected for temperature control in Cool.  

 
  

Regulation 
algorithm in cool 

mode 

Proportional 
diagram in COOL 
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5.1.2 Proportional temperature control in HEAT mode (HEAT PUMP) 
The compressor is controlled by an analogue input and by the Heating setpoint. 
Heating setpoint: this is the reference setpoint when the device works in heat mode. 
 
N.B.: temperature control is enabled in HEAT mode only if: tr01 (enable heat pump) = 1 (heat pump present) 
See also Block Heat Pump 
 
Probe AIn used in temperature control can be selected in parameter tr03: 
 
 

 
N.B: Always set tr13> tr11 
 
 
Power power 
*Step 1 Step 1 
*Step 2 Step 2 
*Only for machines with two compressors or partialized compressor.  
AIn temp. temperature read by the probe selected for temperature control in Heat. 
 
A compressor will always be off if: 

It is not associated with a relay (power output) 
Compressor block active (see alarm table) 
Safety timing is in progress 
The boiler is active 
A time delay is active between pump on and compressor on (safety timings) 
Preventilation is in progress in cooling mode 
Energy ST500 is on standby or off 
CF12…15 = 0 (probe absent) 

 

Regulation 
algorithm in heat 

mode 

Proportional 
diagram in HEAT 
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5.2 Temperature control differential 
Temperature control differential can be enabled by configuring tr00=1. 
The purpose of the temperature control differential is, for example, to make sure that the difference between the external 
temperature and the temperature of a liquid that is being heated or cooled is always the same. To do this, the difference 
between the values read by probe 1 and by probe 2 are used (temperature control value = probe 1 – probe 2); the probes 
used for temperature control can be selected by configuring parameters tr14 and tr15 appropriately: 
 

Temperature control in Cool mode -  
Parameter tr14 

Temperature control in Heat mode – 
Parameter tr15 

Configuration of probes used in the temperature control differential - see table: 
Temperature control depends on the set-point  
set for Cool mode and the differential value equal to  
probe 1 – probe 2 

Temperature control depends on the set-point  
set for Heat mode and the differential value 
equal to probe 1 – probe 2 

 
COOL HEAT Value Probe 1 Probe 2 

tr14 
Select probe for 

temperature 
control 

differential in 
Cool 

tr15 
Select probe for 

temperature 
control 

differential in 
Heat 

0 
NTC input for internal exchanger water/air 

inlet temperature 
(CF12…CF15=1) 

NTC input Outdoor temperature 
(CF12…CF15=6) 

1 
NTC input for internal exchanger water/air 

outlet temperature 
(CF12…CF15=2) 

2 
NTC input for external exchanger 

water/air inlet temperature 
(CF12…CF15=3) 

3 
NTC input for external exchanger 

water/air outlet temperature 
(CF12…CF15=4) 

5.3 Digital temperature control 
Digital temperature control can be enabled by configuring tr00=2. 
The operating mode selected and power required depend on the state of digital inputs configured for this type of 
temperature control.  
Safety timings, settings (compressor ON delay, pump ON, ..) and alarms are normally active.  
See the table below for the parameter - digital input configuration association for this function. For the full list, see the 
chapter entitled System Configuration (folder Par/CF) – subchapter Configuration of Digital Inputs - Table A.  
 

Parameters Value   

CF16..CF20 
 

CF23..CF26 

±14 Remote Summer/Winter 
Type 1 thermostat ±15 Power step 1 request 

±16 Power step 2 request 
   

±18 Digital input heat step 1 request  

Type 2 thermostat 
±19 Digital input heat step 2 request  
±20 Digital input cool step 1 request 
±21 Digital input cool step 2 request 

 
Digital input configuration depends on the type of thermostat used.  
N.B.: 

If two digital inputs have been configured as request step 1 heat and step 1 cool, when activated at the same 
time, a configuration error occurs; 
If a digital input has been configured as request heat and the digital input for summer/winter is in the summer 
position, a configuration error occurs;  
Temperature control depends directly on the activation of digital inputs which must be activated in a logical 
sequence. For example, power steps must be activated and deactivated in the fixed sequence 1-2 and 2-1. 

5.4 Block heat pump 
The block heat pump function allows energy savings by disabling the heat pump in specific operating conditions, such as:  

when the installation is not working efficiently due to the external temperature (Block heat pump by external 
temperature)  
when on account of the particular electricity supply agreement it would be useful to disable the heat pump at 
peak charge times (Block heat pump with digital input)  
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5.4.1 Block heat pump based on external temperature and/or parameter 
If the external temperature is too low, heat pump performance will not be acceptable; hence, you can:  

Block the heat pump from parameter tr16: 
Set a set point (tr17) below which the heat pump will be disabled. 

 
When the heat pump is blocked, the setpoint differentials for heaters in integrated use and boiler will be forced to zero.  
 

 
Heat Pump Heat pump state 
T ext External temperature 

 

5.4.2 Block heat pump from digital input 
If a digital input is configured as “Block heat pump” CF16..CF20 / CF23..CF26=32 when it is activated, the heat pump will 
be deactivated.  
When the heat pump is blocked, the setpoint differentials for heaters in integrated use and boiler will be forced to zero.  
 
 

5.5 Economy function 
The parameters for this function are as follows: 
 

tr19 Setpoint differential in Cool from start of Economy 
tr20 Setpoint differential in Heat from start of Economy 

 
In Energy ST500, a digital input (DI1…DI5 or AI1…AI4 configured as digital inputs)) can be configured as Economy Input 
(CF16..C20, CF23…CF26=+26/-26) 
If a digital input configured as Economy is active*, an offset is added to the operating setpoint (positive or negative). 
See the table below: 

 Setpoint** 
 Cool Heat 

Digital input NOT ACTIVE (depending on polarity) 
CF16..C20,  

CF23…CF26= +26/-26 

Cool setpoint Heat setpoint 

Digital input ACTIVE* (depending on polarity) CF16..C20, 
CF23…CF26=+26/-26 

Cool setpoint + offset 
(Cool setpoint + tr19) 

 

Heat setpoint + offset 
(Heat setpoint + tr20) 

 
*active when contact open or closed, depending on polarity (i.e. positive or negative sign). See Configuration of Digital 
Inputs 
**The cool and heat setpoints represent the real operating setpoints (i.e. those set in parameters tr04 and tr05 
respectively), including any function decalibration enabled (such as the dynamic setpoint for example).  
 
  

Energy ST500 
38/174 



6 OPERATING STATES (FOLDER PAR/ST) 
Once the installation has been configured, Energy ST 500 is ready to control utilities based on the temperature and 
pressure conditions read by the probes and the temperature control functions defined in the relative parameters.  
 
Operating mode parameters can be viewed and configured in folder St (see User Interface and Parameters sections). 
 
When EnergyST500 is not OFF or on StdBy, it is in heat or cool mode.  
 
Three operating modes can be set in parameter St00:  

St00=0 Cool only   COOL 
St00=1 Heat only   HEAT 
St00=2 Heat and cool  HEAT + COOL 

 
 
Each operating mode is associated to operating states. 
Operating states can be selected:  

from the keyboard - if keys are enabled in parameters:  
o UI 11 Enable MODE function from key To enable or disable the selection of operating mode from a 

key.. 
o UI 13 Enable ON/OFF from key. To enable or disable the ON/OFF key to switch the device on or off. 

From appropriately configured digital inputs: 
o i.e. Remote ON/OFF  
o Remote STD-BY 

 
 Operating mode 
 COOL HEAT HEAT+COOL 

Operating state 

Cooling 
 x NA x 

Heating NA x x 
Standby (Stdby) x x x 

Remote Standby (Stdby) x x x 
OFF x x x 

Remote OFF x x x 
 
If different states are requested at the same time, the following priorities are assigned (in increasing order): 
 

  Current operating mode (current mode) Operating mode 
after request 

 Priority COOL HEAT HEAT+COOL  
Action 1 Digital input 

configured as ON/OFF 
(§) 

Digital input 
configured as 
ON/OFF (§) 

Digital input configured 
as ON/OFF (§) 

Remote OFF (§) 

2 ON/OFF key enabled  
(press and hold DOWN 

key) 

ON/OFF key 
enabled  

(press and hold 
DOWN key) 

ON/OFF key enabled  
(press and hold DOWN 

key ) 

OFF 

3 Digital input 
configured as Standby 

Digital input 
configured as 

Standby 

Digital input configured 
as Standby 

Standby 

4 Mode key enabled  
(press and hold 

ESC key) 

Mode key enabled  
(press and hold 

ESC key) 

NA Mode selected by 
user  

(see mode, change 
mode key) 

4’ NA NA Mode key enabled  
(*) 

Standby  
(*) 

5 NA NA Select mode (**) (**) 
6 NA NA Mode key enabled  

(press and hold 
ESC key) 

Mode selected by 
user  

(see mode, change 
mode key) 

 
(§) In this case the key [local ON/OFF] has no effect on the operating mode 
 
(*) it will not be possible to switch from COOL mode to HEAT mode (HEAT label not visible by pressing and holding ESC 
key (Mode, change mode function)) 
 
(**) it will not be possible to switch from HEAT mode to COOL mode (COOL label not visible by pressing and holding ESC 
key (Mode, change mode function)) 
  

Operating modes  

Operating modes  
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6.1 Automatic changeover 
The automatic changeover function can be enabled in parameter St01. 
 
Heat or cool mode are activated via two different differentials that can be set in the relative parameter (Pa St03 for the 
heat mode and Pa St04 for the cool mode); in the neutral zone (between the two setpoints), the mode can be set from a 
key as well (if enabled) See the graph below for more details; in the example, the differentials are both positive but can 
also be set with a negative value. 
 

6.1.1 Example of automatic changeover based on water temperature 
 

 
 
 
 
 

MODE Operating mode 
T H2O Water temperature 
COOL SETPOINT tr04 - Temperature controller setpoint in Cool 
HEAT SETPOINT tr05 - Temperature controller setpoint in Heat 
St03 Differential for automatic mode change in Heat 
St04 Differential for automatic mode change in Cool 

 

6.1.2 Example of automatic changeover based on external air temperature 

 
 
N.B.: St04 is added to COOL setpoint; St03 is added to HEAT setpoint. 
N.B.: St03+St04 < HEAT setpoint - COOL setpoint, or the sum of differentials must never be more than HEAT setpoint - 
COOL setpoint 

<IMG INFO>

Energy ST500 
40/174 



6.2 Operating states table 
Operating states and associated functions/algorithms enabled/disabled for each one are listed in the table below.  

unction enabled 
Example: The Hot Start function can be enabled ONLY in HEAT mode 
 

Function Cooling 
COOL 

Heating 
HEAT 

Std-By and remote  
Std-By 

OFF and remote 
OFF  

User interface     

Temperature controller     

Select operating mode     

Compressor     

Internal circuit water pump     

Recirculation fan     

External exchanger fan     

External circuit water pump     

Internal circuit electric heaters     

External circuit electric heaters     

Auxiliary electric heaters     

Boiler     

Defrost     

Dynamic setpoint     

Economy     

Adaptive function     

Antifreeze with heat pump     

Hot Start     

Power limitation     

Record running time     

Reset manual alarms     

Manual defrost     

Copy card     

Alarm History     

Diagnostics     

Serial communication     

 
(§) In this case the key [local ON/OFF] has no effect on the operating mode 
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7 COMPRESSORS (FOLDER PAR/CP) 
 
Energy ST can control installations with 1 refrigeration circuit featuring 1 or 2 compressors.  
Each compressor is piloted by a device relay. 
 
The compressors are on or off depending on the temperature control functions set (see Compressor Control - 
Temperature Control chapter).  
 
Compressor parameters can be viewed and configured in folder CP (see User Interface and Parameters chapters). 
The parameters are: 

CP00, CP01 to define the type and number of compressors in the installation; 
CP03..CP10 to set timings. 

7.1 Type of compressors 
Parameter CP00 indicates the type of compressor 

CP00=0 ordinary compressor 
CP00=1 partialized 2 step 

 
Parameter CP01 indicates the number of compressors in each circuit 

CP01=1  1 compressor 
CP01=2 2 compressors 

 
Configuring digital outputs as compressor: 
The compressor or compressors, or compressor and its partialization is/are connected to one of the available relay outputs 
D01…D04, D06 or to the D05 open collector output, setting the following parameters: 

CF45…CF50= 1 for compressor 1 
CF45…CF50= 2 for compressor 2 or partialization 

7.2 Compressor timings 
The switching on and off of compressors must respect safety timings that can be set using the relative parameters as 
described below: 

7.2.1 Minimum time between the switching on of more than one compressor (CP05) 
 
If there are 2 compressors in the installation, the minimum time between the switching on (CP05) and the switching off 
(CP06) of the two compressors is observed.  
The switch off delay between two compressors is not applied in the event of a compressor shutdown alarm, in which 
case they are stopped immediately. 
 
The second compressor will switch on, when requested, after the delay (in seconds) set in parameter CP05 Minimum time 
between the switching on of more than one compressor– after the first one has switched on.  
 

Minimum time between the switching on of more than 
one compressor  

(CP05) 
 

 
 
  

Safety timings 

ON-ON timing for 
more than one 

compressor 
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7.2.2 FOR PARTIALIZED COMPRESSORS ONLY - Minimum ON step during increase in output (CP08) 
 
If there is only one compressor in the installation, the minimum time between the switching on of the compressor and its 
partialization are observed (CP08).  
 

Minimum ON step during increase in output 
(CP08) 

 

 

7.2.3 Minimum time between the switching off of more than one compressor (CP06) 
 
The second compressor will switch off, when requested, after the delay (in seconds) set in parameter CP06 Minimum time 
between the switching off of more than one compressor – after the first one has switched off.  
 

Minimum time between the switching off of more than 
one compressor  

(CP06) 
 

 
 

OFF-OFF timing for 
more than 

compressor 
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7.2.3.1 FOR PARTIALIZED COMPRESSORS ONLY - Minimum ON step during decrease in output (CP09) 
If there is only one compressor in the installation, the minimum time between the switching off of the compressor and its 
partialization are observed (CP09). 
 

Minimum OFF step during decrease in output  
(CP09) 

 

 

7.2.4 Minimum time between switching off and on of the same compressor (CP03) 
 
After switching off, a compressor can switch back on again after the delay (in seconds) set in parameter CP03 (Minimum 
switch off-switch on time for the same compressor); 
This time delay also applies when Energy ST is started up.  
When the device is switched on for the first time, the default sequence is run time 1 - see Compressor on/off 
sequence/Run time sequence (i.e. the device behaves as if CP02=5);  

7.2.5 Minimum time between the switching on of the same compressor (CP04) 
 
After switching off, a compressor can switch back on again after the delay (in seconds) set in parameter CP04 (Minimum 
time between the switching on of the same compressor) 
This time delay also applies when Energy ST is started up.  
When the device is switched on for the first time, the default sequence is run time 1 - see Compressor on/off 
sequence/Run time sequence (i.e. the device behaves as if CP02=5);  
 

 

7.2.6 Minimum compressor ON time 
The time required to switch the same compressor on is set in parameter CP07 (Minimum compressor switch on time); 

 
 

Compressor  
OFF-ON timing 

Compressor  
ON-ON timing 

IMG INFO
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7.3 Compressor switch on/off sequence 

7.3.1 Switch on/off sequence of partializations in single compressor installations.  
Partialization 1 is always inserted first followed by partialization 2 (unvaried sequence). 

Partialization 2 is only switched on if partialization 1 is already on.  
Partialization 1 is switched off only if partialization 2 is already off.  

7.3.2 Switch on/off sequence of compressors in twin compressor installations. 
 
The order in which compressors are inserted can be modified using CP02, the compressor switch on sequence: 

0 = Balancing durations 
1 = On sequence 1/2; off 2/1 
2 = On sequence 2/1; off 1/2 
3 = Limited sequence 1 (only compressor 1 available) 
4 = Limited sequence 2 (only compressor 2 available) 

Run time sequence  
5 = Run time 1 sequence (based on CP10 Compressor run time for switch on sequence) see table 
6 = Run time 21 sequence (based on CP10 Compressor run time for switch on sequence) see table 

 
 

Run time sequence 
CP02 = 5 CP02 = 6 
Run time 1 sequence Run time 2 sequence 
Real time < CP10:  
Switch on sequence: 
compressor 1 compressor 2  
 
Switch off sequence: 
compressor 2 compressor 1 
 

Real time < CP10:  
Switch on sequence: 
compressor 2 compressor 1  
 
Switch off sequence: 
compressor 1 compressor 2 
 

Real time> CP10:  
Switch on sequence: 
compressor 2 compressor 1  
 
Switch off sequence: 
compressor 1 compressor 2 

Real time> CP10:  
Switch on sequence: 
compressor 1 compressor 2  
 
Switch off sequence: 
compressor 2 compressor 1 

 
N.B: 

When the device is switched on for the first time or in the event of a blackout, the sequence is set in CP02=5);  
When the machine is OFF or on std-by, the on/off sequences reflect the value assigned to parameter CP02.  

 

7.4 Limiting output to 50% 
The function is active on twin compressor machines only (CP01=1) 
 

digital inputs). 
When the digital input is activated, a compressor* is switched off thereby reducing energy consumption. 
 
*N.B: the compressor that switches off depends on the on/off sequence selected (see compressor on/off sequence) 
 
This function does not affect the state of all other resources.  
 
N.B: If PL00=1 (see Limiting power chapter (folder Par/PL)) the digital input will be ignored.  
 
 

7.5 Reversing valve management 

The change of state between chiller and heat pump requires switching of the reversing valve. 
In defrost mode, which can be activated during heating, the valve is in the Cool position because cycle inversion takes 
place. 
In OFF mode, regardless of the output polarity configuration, the associated relay is deactivated. 

Unvaried sequence 
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8 INTERNAL CIRCUIT PUMP (FOLDER PAR/PI) 
Energy ST can be configured to run an internal circuit water pump with ON/OFF or modulating function. 
 
Internal circuit water pump parameters can be viewed and configured in folder PI (see User Interface and Parameters 
chapters). 
 
The internal circuit water pump should be connected to the relative output - see table: 
 

 Operation 
Output Digital Modulating 

DO1 
DO2 
DO3 
DO4 
DO6 

x  

D05 x  

TC1  
X 

Direct 
piloting 

AO1 
AO2 
AO3 

 
X 

Via external 
module 

 
 
The internal circuit water pump runs if:  

enabled via parameter (PI00 - Enable internal circuit water pump = 1). See Table 1. 
 
The internal circuit water pump can run: 

continuously or  
when requested by the temperature controller by setting parameter PI01 - Select internal circuit water pump 
operating mode appropriately.  

See Table 2. 
 
In the event of an alarm blocking the internal circuit water pump, the delay after the compressor switches off is not 
respected. 
If an automatic reset flow switch alarm occurs, the internal circuit water pump is kept on to allow it to be reset. If the 
alarm becomes manual reset, the internal circuit water pump is switched off.  
 
Table 1 (parameter PI00) 
 

Parameter Description Value 
 

  0 1 

PI00 Enable internal circuit water pump Internal circuit water 
pump disabled 

Internal circuit 
water pump 

enabled 
 
Table 2 (parameter PI01) 
 

Parameter Description Value 
 

  0 1 2 3 
  Digital mode Modulating mode 

PI01 
Select internal circuit water pump operating 

mode 
 

always on on request always on on request 

See diagram 

Summer mode 
 

// par PI02 – PI03 
Diagram A 

diagrams B-D  

Winter mode 
 

diagrams C-E 
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8.1 Operating modes 

8.1.1 Always on digital mode 
The internal circuit water pump is always active, unless  

one or more alarms are blocking the internal circuit water pump; 
the device is switched OFF locally or remote, and antifreeze with water pump is not active if enabled. (*) 
the device is switched to stand-by locally or remotely and antifreeze with water pump is not active if enabled. 
(**) 

 (*) The pump switches off immediately. 
 (**) The pump switches off after the set safety delay (e.g. after the delay following compressor shut-down) 
 

8.1.2 Digital operation on request 
The internal circuit water pump is switched on when requested by the temperature controller. 
In addition* 

The compressor is switched on with a set delay (Pa PI02) after the internal circuit water pump switches on. 
The internal circuit water pump is switched off with a delay (Pa PI03) after the temperature controller enters the OFF 
state and from machine standby.  
During defrost, when the compressor is OFF, the circuit water pump stays on. 
The pump is on if internal circuit antifreeze heaters are active (if enabled in parameter PI22 – see table. See also the 
heaters chapter, parameters HI00, HI01). 

 
Table PI22 

Parameter Description Value 
 

  0 1 

PI22 
Enable internal circuit water pump on when 

antifreeze heaters active 
 

Internal circuit water 
pump disabled 

Internal circuit 
water pump 

enabled 
The pump is on if the heaters are on in integrated use.  
The pump is on if the boiler is on 

 
 
The internal circuit water pump is off if  

Temperature control is not requested (except for * - see above) 
One or more active alarms are blocking the internal circuit water pump; 
the device is switched OFF locally or remotely (*). 

 (*) The pump switches off immediately. 
 
 

Diagram A 
 

TERM: temperature controller COMPR: compressor 
WP: internal circuit water pump Time: time in seconds 

PI02: Delay internal circuit pump on - 
compressor on 

 

PI03: Delay compressor off - internal circuit 
pump off 

 
The internal circuit water pump is switched on when requested by the temperature controller.  
In addition: 

Always on digital 
mode 

Digital on request 
mode 

<IMG INFO>
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the compressor is switched on with a delay (PI02, see table 3 par. PI02-PI03) after the internal circuit water 
pump is switched on 
the internal circuit water pump is switched off with a delay (PI03, see table 3 par. PI02-PI03)) after the 
compressor is switched OFF and after machine enters STD-BY state 
when the compressor is OFF during defrost, the internal circuit water pump stays on 
the internal circuit water pump is on during internal circuit antifreeze is this function is enabled in the relative 
parameter 

 
 
Table 3 (par. PI02-PI03) 
 

Parameter  Description 
PI02 Delay internal circuit water pump on and compressor on 
PI03 Delay compressor off - internal circuit water pump off. 

 

8.1.3 Always on modulating mode 
The internal circuit water pump is controlled by a temperature probe at the outlet of the water-to-water heat 
exchanger. 
The modulating pump in the system is controlled continuously by one of the analogue outputs AO1 AO2 AO3 
(°) or by the triac TC1. 

(°) An external module converts the input analogue signal into a 230Vac power supply with phase capacity step to pilot 
190W circulating pumps and 550 – 750 Watt centrifugal pumps. 
 
Change pump operating mode and performance (from winter to summer and vice versa) 
The pump may switch suddenly from winter to summer function with subsequent immediate change in speed.  
For this reason, if the compressor stays on during the switch from winter to summer (for example), the pump will be 
managed in the same way as when the compressor is switched on in summer mode (see Operation in summer mode).  
The same thing happens when switching from summer to winter mode.  
 
 

Functioning in Summer mode* 
 (see diagrams B-D) 

 
Functioning in Winter mode* 

 (see diagrams C-E) 
 

Minimum speed internal circuit water pump
The internal circuit water pump runs at minimum speed 
(PI04) if: 

The internal circuit water pump runs at minimum speed 
(PI10) if:

the compressors are off as water temperature has been reached
Maximum internal circuit water pump speed

The internal circuit water pump runs at maximum speed 
(PI05) if: 

The internal circuit water pump runs at maximum speed 
(PI11) if: 

the antifreeze heaters are active** 
the system is in defrost mode

The internal circuit water pump initially runs at maximum 
speed (PI05) for a time of PI09. At the end of the time, if 
the speed of the external exchanger fan is above PI08, 
the internal circuit water pump will function as shown in 
figure B-D. 
 

The internal circuit water pump initially runs at maximum 
speed (PI11) for a time of P15. At the end of the time, if 
the speed of the external exchanger fan is above PI14, the 
internal circuit water pump will function as shown in figure 
C-E. 
 

*COOL *HEAT
** if enabled by parameter PI22. Also see the heaters section, HI00, HI01

*** considering a hysteresis of PI24 *** considering a hysteresis of PI23 
 (****) Fan speed control is on in any case; each time the 
external exchanger fan speed is less than PI08, the 
internal circuit pump will always be forced to maximum 
speed. 
 

 (****) Fan speed control is always on; each time the 
external exchanger fan speed is less than PI14, the internal 
circuit pump will always be forced to maximum speed. 
 

 
The internal circuit water pump does not run if: 

any internal circuit water pump block alarm is active (including a manual reset flow switch alarm; see the Alarm 
Diagnostics table) 
it is switched off from the keyboard or remote input  
it is set to stand-by locally or remotely. 
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Diagram B Diagram C 
  

  

Diagram D Diagram E 
  

  
 

Parameter  
COOL HEAT Description 

PI04 PI10 Minimum internal circuit water pump speed** 

PI05 PI11 Maximum internal circuit water pump speed** 

PI06 PI12 Minimum internal circuit water pump speed setpoint 

PI07 PI13 Internal circuit water pump proportional band 

PI08 PI14 Fan speed setpoint for modulation of internal circuit water pump  

PI09 PI15 Internal circuit water pump pick-up time 

PI24 PI23 Fan speed hysteresis to modulate internal circuit water pump 

8.1.4 Modulating operation on request 
Internal circuit water pump runs when: 

requested by temperature controller 
heaters are on in integrated use. 
the boiler is on 

 
The internal circuit water pump doesn't run when: 

any type of internal circuit water pump block alarm is active (including manual reset flow switch alarm; see table 
in Alarm Diagnostics chapter 
switched off from the keyboard or remote input  
with compressor OFF with a delay equal to PI03 (see Table 3 par. PI02-PI03) 

<IMG INFO>
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Minimum internal circuit water pump speed in Cool/Heat**  
The internal circuit water pump runs at minimum speed (PI04) if: 

the compressors are off as water temperature has been reached 
alarms are active that have forced the compressors OFF (see Alarm Diagnostics chapter) 

Maximum internal circuit water pump speed in Cool/Heat**  
The internal circuit water pump runs at maximum speed (PI05) if: 

internal circuit antifreeze heaters are on (if the function has been enabled in parameter PI22. See table P122. 
See also the heaters chapter, parameters HI00, HI01) 
the system is in defrost mode 

 
 
**depending on the operating mode. 
For operating diagrams: 

See section entitled Always on modulating summer mode COOL (diagrams B-D) 
See section entitled Always on modulating winter mode HEAT (diagrams C-E) 

 
The compressor is switched on with a delay PI02 (see digital operation on request, diagram A) 

8.2 Antifreeze operation with pump 
The antifreeze function runs when:  

enabled via parameter (PI19 - Enable antifreeze function with internal circuit water pump = 1). See table 5. 
always on in any machine operating state except local or remote OFF, unless alarms block the pump.  

 
To ensure the efficient operation of the pump, the following must be configured correctly: 

an analogue input, configured as NTC external temperature input 
a digital or analogue output, configured as pump 

 

Input Value  Output Value 

AI1 CF00=2, CF12=6  

DO1 
DO2 
DO3 
DO4 

 
D05 

 
 

CF45…CF48= 3 
 
 
 

CF49= 3 
 

AI2 CF01=2, CF13=6  DO6 CF50=3 

AI3 CF02=2, CF14=6  TC1 CF42=3, or 16 
 

AI4 CF03=2, CF15=6  

AO1 
 

AO2 
 

AO3 

CF43=3, or 16 
(CF34=1) 

CF44=3, or 16 
(CF35=1) 

CF30=3, or 16 
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Table 5 parameter PI19…P21 
 

 Parameter Description Value 
 

   0 1 

 PI19 
Enable antifreeze function with internal circuit 

water pump  
 

Function disabled Function enabled 

Diagram G 
PI20 

Internal circuit water pump regulator setpoint for 
antifreeze 

 
 

PI21 
Internal circuit water pump regulator hysteresis 

for antifreeze 
 

 

 
The pump is activated when Ext. Temp. < PI20. 
The pump switches off when Ext. Temp. > PI20+PI21. 
Modulating pumps will run at maximum speed.  

 
Diagram G - antifreeze function with pump 

 

 
 
 

8.3 Periodical activation of the pump (Antilock) 
This function prevents any mechanical faults due to extended disuse. 
 
The antilock function is active when:  

enabled via parameter (PI16 - Enable internal circuit water pump antilock function = 1). See table 4. 
always active, even when in OFF (local and remote) and Std-by (local and remote) unless an alarm switches off 
the pump 
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Table 4 parameter PI16..P18 
 

Antilock Parameter Description Value 
 

   0 1 

 PI16 
Enable internal circuit water pump antilock 

function 
 

Function disabled Function enabled 

Diagram F 
PI17 

Internal circuit water pump idle time due to 
antilock 

 
Time in hours 

PI18 Internal circuit water pump on time for antilock 
 Time in seconds 

 
If the pump remains off for a time >= PI17 Energy ST500 forces its activation at maximum speed for the time in PI18. 
See Table 4 and diagram F 
 
The pump idle time count starts when the pump switches off and is reset if the pump is switched back on.  
 
 

Diagram F Antilock 

 
N.B: PI17 in hours, PI18 in seconds 
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9 RECIRCULATION FAN (FOLDER PAR/FI) 
 
The recirculation fan parameters are visible and can be set up in folder FI recirculation fan parameters (see User 
Interface and Parameters chapters). 
 
Energy ST500 can be configured to run an internal fan instead of the internal circuit water pump for machines with an air-
to-air internal heat exchanger.  
 
Recirculation fan management depends on incoming air temperature and the temperature control setpoint (Heat or Cool, 
depending on the operating mode selected).  
 
If one or more of the electric heaters in the internal heat exchanger is on, the recirculation fan will be forced on.  
 
The recirculation fan, or the functioning thereof, is active when:  

enabled via parameter (FI00 - Enable recirculation fan = 1). See Table 1. 

9.1 Operating modes 
 
The recirculation fan can run: 

continuously  
in response to request from temperature regulator  

when set via parameter FI01 - Select recirculation fan function.  
 
During an antifreeze alarm in the internal circuit, the recirculation fan can be forced on by configuring AL14 - Enable 
force on recirculation fan during internal circuit antifreeze alarm 
See Table 2. 
 
The recirculation fan is off when: 

a block fan alarm has been generated. 
during defrost. 
during hot-start. 
when the device is Off (local or remote). 
when the device is on Std-by ( local or remote). 

 
 
Table 1 Parameter FI00 
 

Parameter Description Value 
 

  0 1 

FI00 Enable recirculation fan 
 

Recirculation fan 
disabled 

 

Recirculation fan 
enabled 

 
 
Table 2 Parameter FI01 
 

Parameter Description Value 
 

  0 1 

FI01 Select recirculation fan operation 
 

Continuous 
(Always ON) 

In response to request 
(ON with compressor ON) 

AL14 Enable force recirculation fan on during 
internal circuit antifreeze alarm 

Recirculation fan 
disabled 

 

Recirculation fan enabled 
 

See diagram 
Summer COOLING mode 

  
par FI02 

Diagram A 
Winter HEATING mode 

 
par FI03 

Diagram B 
 

9.1.1 Continuous operation 
The recirculation fan is always active, unless 

one or more alarms block the recirculation fan; 
device switched OFF locally or remote --> see postventilation 

  

Continuous 
operation 
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9.1.2 Operation in response to request 
 
Table 3 par. FI02-FI03 and FI07 
 

Parameter state Description 

FI02 COOL 
Recirculation fan regulator hysteresis in Cool 

mode 
 

FI03 HEAT 
Recirculation fan regulator hysteresis in Heat 

mode 
 

FI04-FI06 HEAT See HOT START function 

FI07 HEAT Postventilation time in Heat mode 
 

 
Operation in summer mode* 

(See diagram A) 
 

Operation in winter mode* 
(See diagram B) 

 
Recirculation fan management depends on 

the temperature of incoming air** (an analogue input must be configured accordingly) 
 
 

Cool setpoint 
 

Heat setpoint 
 

 HOT START 
See HOT START function and parameters  

FI04-FI05- FI06 
 Postventilation 

 
If the heaters are on, the recirculation fan is 

switched off after a delay of 
FI07 

after the heaters are switched off.  
This postventilation time allows heat from the 

heaters to be dissipated and prevents them from 
breaking. 

*COOL *HEAT 
** considering hysteresis FI02 ** considering hysteresis FI03 

 
Diagram A  

Cooling 
Diagram B  

Heating 

  
 
  

Operation in 
response to 

request 
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9.2 Hot Start function 
This function exists in HEATING mode only and allows the recirculation fan to provide ventilation only if the internal heat 
exchanger is hot enough. It prevents any unpleasant gusts of cold air.  
 
The HOT START function is active: 
when enabled via parameter (FI04 - Enable Hot Start function = 1) 
HEAT mode 
if FI00 - Enable recirculation fan = 1) 
if a probe is configured as “internal heat exchanger output water or air temperature” 
 
If the heat exchanger output probe is in error or not configured, the recirculation fan will come on after a delay equal to 
the value set in parameter FI08 -Delay compressor on - recirculation fan on.  
 
The diagram below illustrates this: 
Diagram 
HOT START 
 
 

 
Speed 
Recirculation fan state 

Temperature 
Internal exchanger water/air outlet temperature 

FI05 
Hot Start regulator setpoint 

FI06 
Hot Start regulator hysteresis 
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10 EXTERNAL EXCHANGER FAN (FOLDER PAR/FE) 
 
External exchanger fan parameters can be viewed and configured in folder FE Secondary exchanger fan parameters 
(see User Interface and Parameters chapters). 
 
The external exchanger fan runs when: enabled via parameter (FE00 - Enable external exchanger fan = 1). See table 2a. 
 
Configuration of fan 
The part being referred to is the fan unit on the outside of the heat exchanger that normally serves as a condenser. 
Obviously when the heat pump is in operation, this exchanger serves as an evaporator.  
 
Firstly, the fan must be connected properly to the appropriate output (see connection diagram).  
 
Various types of fan pilot modules can be connected to Energy ST500 depending on the relative availability.  
See the table below: 
 
Table 1 
 

 TC PWM 4-20mA 0-20mA 0-10V Relay 
 Direct Indirect Indirect Indirect Indirect Direct 

External module 
to pilot fans 

NO YES Yes Yes Yes NO 

 
The fan output can be configured to run: 

proportionally or  
ON/OFF 

via parameter (FE01 - Enable external exchanger fan = 1). See table 2a. 
 
Table 2a - external exchanger fan parameters 
 

Parameter Description Value 
 

  0 1 
FE00 

 
Enable external exchanger fan 

 
Fan disabled 

 
Fan enabled 

 

FE01 Select external exchanger fan operating mode 
 ON/OFF Proportional 

FE02 
 

External exchanger fan pick-up time 
 // 

See  
PICK-UP 

 

FE03 
Enable external exchanger 
fan on with compressor off 

 

Fan off with 
compressor OFF 

 

Fan on  
with compressor OFF 

 
If CF45…CF50 (Configuration of digital output DO1…DO6 =±11 (external exchanger 

fan), the meaning of FE03 changes 

FE03
Enable external exchanger 
fan on with compressor off 

0= fan (relay) off 
with compressor OFF; 
with compressor ON, 
the fan only comes 
on when the control 
input exceeds the 
cut-off threshold  
This applies to both 
cooling and heating.  
Preventilation is 
always run.

1= fan (relay) 
ALWAYS on; fan off 
in Std-By and OFF;

FE04 Bypass time for external exchanger fan cut-off 
 

 

FE05 
External exchanger fan preventilation time in 

Cool 
 

 

FE06 
External exchanger fan preventilation time in 

Heat 
 

 

FE07…FE16 Summer COOLING mode 
  

Table 2b 
Diagram A-C 

FE17…FE26 Winter HEATING mode Table 2b 
Diagram B-D 

Parameters 
CF 

See configuration parameters CF Configuration 
of Inputs-Outputs chapter // PHASE SHIFT 

 
Parameters 

CF 
See configuration parameters CF Configuration 

of Inputs-Outputs chapter // PULSE LENGTH 
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Table 2b - external exchanger fan parameters 
 

Parameter Description 
COOL HEAT  
FE07 FE17 External exchanger fan minimum speed in Cool/Heat 
FE08 FE18 Average speed external exchanger fan in Cool/Heat 
FE09 FE19 Maximum speed external exchanger fan in Cool/Heat 
FE10 FE20 Select probe for external exchanger fan regulation in Cool/Heat 
FE11 FE21 External exchanger fan minimum speed setpoint in Cool/Heat  
FE12 FE22 External exchanger maximum speed differential in Cool/Heat 
FE13 FE23 External exchanger fan speed proportional band in Cool/Heat 
FE14 FE24 Maximum external exchanger fan hysteresis in Cool/Heat 
FE15 FE25 External exchanger fan cut-off hysteresis in Cool/Heat 
FE16 FE26 External exchanger fan cut-off differential in Cool/Heat 

 
The fan is switched off in local or remote OFF 
If the output has been configured as proportional, the parameters  
PICK UP, PHASE SHIFT, PULSE LENGTH all have a meaning.  
 
 
Each time the external exchanger fan starts, the exchanger fan is supplied at the maximum voltage level, hence the fan 
runs at maximum speed for a time equal to FE02 in seconds. At the end of this time, the fan continues at the speed set by 
the regulator.  
 
Defines a delay to offset the various electrical properties of the fan drive motors. See configuration parameters CF 
Configuration of Inputs-Outputs chapter 
 
Defines the duration in milliseconds of the pulse piloting the TC / or AO1, AO2 output. See chapter on configuration 
parameters CF Configuration of Inputs-Outputs 
 
The fan can be configured to make it run independently or dependent on the compressor state; you can also decide if the 
fan should be on or not when the compressor is off (par FE03). 
The cut-off can be bypassed for a time configurable in parameter FE04;  
during this period, if the regulator requests the cut-off, the fan will run at minimum speed.  
 
 
 

Operation in summer mode* 
(see diagram A - C) 

 

Operation in winter mode* 
(see diagram B - D) 

 
The fan is regulated on the input selected in: 

FE10  
see table 2b 

FE20 
see table 2b 

1 = High pressure input 
2 = Low pressure input 

3 = External exchanger pressure input 
4 = Internal exchanger pressure input 

 
In cooling mode, if the fan is activated when requested by 
the compressor (parameter FE03=0), permission to switch 
on the compressor is given only after the fan has been 
running for the minimum time set in parameter FE05;  
see table 2a 

In heating mode, if the fan is activated when requested 
by the compressor (parameter FE03=0), permission to 
switch on the compressor is given only after the fan has 
been running for the minimum time set in parameter 
FE06;  
see table 2a 

Preventilation is run to prevent the compressor from switching on at excessively high condensation temperatures. 
 

*COOL *HEAT 
 
 
  

Pick-up 

Phase shift 

Pulse length 
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COOL  
see table 2b par. FE07…FE16 

 

HEAT  
see table 2b par. FE17…FE26 

 
Diagram A Diagram B 

 
Diagrams for fan speed based on the regulation probe 

 

  
Diagram C 

 
Diagram D 

 
Diagrams for fan speed based on the regulation probe selected, i.e. High Pressure (diagram C) / Low pressure (diagram 

D) or external exchanger pressure. 
 

  
Temp: External exchanger temperature Temp: External exchanger temperature 

Low Press. : Low pressure  High Press. : High pressure  
Press.: External exchanger pressure Press.: External exchanger pressure 
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Fan control in defrost  
 
 
The external exchanger fan can be enabled in defrost mode. The function is active if: enabled by parameter (FE27 – 
Enable external exchanger fan in defrost = 1). See table 2a. 
 
Fan activation in defrost mode is useful because pressure at the external exchanger can reach alarm levels if the exchanger 
is not totally de-iced.  
To avoid the overpressure alarm being generated in this situation, if the pressure/temperature read by the probe is above 
FE28 – External exchanger on set point in defrost, the fans are run at minimum speed.  
The probe for fan control in defrost mode is selected by parameter FE30 – Select probe for external exchanger fan 
regulation in defrost. 
 

Parameter Description Value 

0 1

FE27
Enable external exchanger 

fan on in defrost 

0= fan (relay) off in 
defrost. 
Fan switches on at 
end of defrosting.

1= fan (relay) on at minimum 
speed depending on:  

configured probe for fan 
control in defrost (see FE30) 
activation set-point (FE28) 
switching hysteresis (FE29)

 

Parameter Description Value 

0 1 2 3

FE30 Select probe for external exchanger fan 
regulation in defrost no probe

external 
exchanger 
temperature 
probe, 

high 
pressure 
probe

external 
exchanger 
pressure 
probe

 
 

 

 
 

FE28 External exchanger on set point in defrost 
FE29 External exchanger fan on hysteresis in defrost 
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11 EXTERNAL CIRCUIT PUMP (FOLDER PAR/PE) 
 
Pump parameters can be viewed and configured in folder PE (see User Interface and Parameters chapters). 
 
The pump runs when:  

enabled in parameter (PE00 - Enable internal circuit water pump = 1). See table 6. 
 
 

Parameter Description Value 
 

  0 1 

PE00 Enable external circuit water pump.  0= pump disabled 1= Pump enabled 
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12 INTERNAL EXCHANGER ELECTRIC HEATERS (FOLDER PAR/HI) 
 
Parameters for internal circuit exchanger heaters can be viewed and configured in folder HI: Internal circuit electric heater 
parameters (see User Interface and Parameters chapters). 
 
Antifreeze/integrated use heaters should be connected to a relay output (°) DO1..D04, D06 (see). 

They are active only when the relative parameter enabling them HI00, HI02=1 (see table) 
In Std-by the antifreeze heaters can be enabled by configuring HI01=1 (see table) 
In defrost mode, the anti-freeze electrical heaters can be enabled by configuring HI03=1 (see table) 

Note. If there are no control probes (eg. Condensing units) the heaters should NOT be activated, except when 
HI03=1. The heaters are not temperature-controlled and therefore should be activated in defrost mode even if there 
are no probes. 

 
(°) When configuring the machine with two internal exchanger electric heaters, configure two outputs: 

one output as internal exchanger heater 1 
one output as internal exchanger heater 2 

Two internal exchanger electric heaters can be configured in parameter HI04 
 

Heaters Parameter Description Value 
 

   0 1 

Antifreeze (°) HI00 Enable internal exchanger heaters for antifreeze 
 Heaters disabled Heaters enabled (°) 

Antifreeze 
(Standby 
mode) 

HI01 Enable internal exchanger heater regulator in standby 
for antifreeze Heaters disabled Heaters enabled 

Integrated 
use HI02 Enable integrated use of internal exchanger heaters 

 Heaters disabled Heaters enabled 

See Defrost 
chapter 

HI03 
 

Enable force heaters on during defrost. 
 

Heaters enabled on 
request of 

temperature 
controller (antifreeze 

or integrated use) 

Heaters ALWAYS 
enabled during 

defrost 

Antifreeze HI05 Select probe for heater control. 
Internal exchanger for antifreeze 

Temperature 
water or air 

Internal exchanger 
inlet 

Temperature 
water or air 

internal exchanger 
outlet 

Antifreeze  HI06 Electric heater regulator setpoint 
Internal exchanger for antifreeze 

Range set in parameters HI07..HI08 
Hysteresis set in parameter HI09 

Heaters Parameter Description Value 
 

   1 2 
Integrated use / 

antifreeze  
(heater 1  
only) (°°) 

HI04 Number of internal exchanger heaters 1 Heater enabled 2 heaters enabled 

 
N.B.: 
(°) set H00=1 even when heaters are to be integrated 
(°°) FOR ANTIFREEZE, when configuring the machine with two internal exchanger electric heaters, only heater 1 will be 
activated. 
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12.1 Internal exchanger heaters for antifreeze 
Internal exchanger antifreeze heaters are used in machines with a water-to-water exchanger. 
Antifreeze heaters are enabled when:  

enabled in parameter (HI00 - Enable internal exchanger heaters for antifreeze = 1) 
(°°) FOR ANTIFREEZE, when configuring the machine with two internal exchanger electric heaters, only heater 1 will be 
activated. 
 

The regulation probe can be selected in parameter HI05 
The antifreeze setpoint can be set in parameter HI06 

 
 
Settings can be done as shown in the figure; 

 
 

AIn temp. AIn probe temperature 
See HI05 

Heaters Heater state 
(°°) heater 1 only 

 
  

Settings during 
antifreeze 
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12.2 Internal exchanger heaters in integrated use 
In integrated use, heaters are enabled when:  
enabled in parameter (HI02 - Enable internal exchanger heaters for integrated use = 1) (°) 
heating mode 
gas inversion heat pumps 
 
N.B.: for water inversion heat pumps, see external electric heater circuit 
(°) set H00=1 even when heaters are to be integrated 
(°°) When configuring the machine with two internal exchanger electric heaters, configure parameter HI04 appropriately 
 
Adjustment depends on the setpoint which is obtained by adding or subtracting a differential from the Heat setpoint, 
depending on the external temperature. 
Parameter HII4 Enable internal exchanger heater digital dynamic differential in integrated use determines whether 
it is proportional to the external temperature or a fixed value (depending on external temperature).  
 
Graphs for the proportional differential Diagram A (HI14=0) or the fixed one Diagram B (HI14=1) are provided below. 
 
Diagram A 
Differential proportional to the change in the external temperature (H14=0) 
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Diagram B 
Fixed differential (HI14=1) 
 
 

Fixed differential  
based on external temperature 
Band > 0 

Fixed differential  
based on external temperature 
Band < 0 

 
 

HI12>0 HI12<0 
 

HEAT 
HI10 Internal exchanger heaters dynamic differential setpoint in integrated use 

HI11 
Maximum dynamic differential internal exchanger heaters in integrated use 

If HI11=0 , adjustment depends on the heat setpoint which is based on the external temperature. 
HI12 Internal exchanger heater digital dynamic differential in integrated use 

 
Ext Air temperature External air temperature 
Offset Differential 

 
Adjustment in integrated use 
Adjustments are made during integrated use as indicated below: 
 

1 heater 
(HI04=1) 
(°°) 

2 heaters 
(HI04=2) 

 

 
 

 
HEAT 
HI06 Internal exchanger heaters regulator setpoint for antifreeze 
HI13 Internal exchanger heater regulator hysteresis for antifreeze 

HI15 Differential setpoint primary exchanger heater 2 on in integrated use 
NOTE: HI15 must be greater than HI13 

 

Temp regulation probe 
Temperature of regulation probe 
See parameter 
tr03-Select temperature control probe in HEAT 

Heating setpoint See parameter 
tr05-Temperature control setpoint in HEAT 

Differential on Ext. 
Temperature See par. H14 and diagrams A/B 

Heaters Heater state 
(°°) heater 1 
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13 EXTERNAL EXCHANGER ELECTRIC HEATER PARAMETERS (FOLDER PAR/HE) – ELECTRIC 
HEATERS 

 
Parameters for external circuit heaters can be viewed and configured in folders HE: External circuit electric heater 
parameters (see User Interface and Parameters chapters). 
 
The heaters are used for the antifreeze function. 

They are active only when the relative parameter enabling them HE00=1 (see table). 
In Std-by the heaters can be enabled by configuring HE01 (see table). 
The regulation probe can be selected in parameter HE02 
The setpoint can be set in parameter HE03. 

 
 

Heaters Parameter Description Value 
 

   0 1 
External 

exchanger HE00 Enable external exchanger heaters for antifreeze 
 Heaters disabled Heaters enabled 

External 
exchanger 
(Standby 
mode) 

HE01 
Enable external exchanger heater regulator in standby 

for antifreeze 
 
 

Heaters disabled Heaters enabled 

External 
exchanger HE02 

Select probe to regulate external exchanger heaters 
during antifreeze 

 

External exchanger 
inlet water 

temperature  
 

External exchanger 
outlet water 
temperature  

 

Heaters Parameter Description Value 
 

External 
exchanger HE03 

External exchanger heater switch on setpoint for 
antifreeze 

 
Range defined in parameters HE04..HE05 

Hysteresis defined in parameter HE06 

 
Regulation is performed as shown in the figure: 

 
 
 
 

HEAT 

HE03 External exchanger heater switch on setpoint for antifreeze 
 

HE06 External exchanger heater regulator hysteresis for antifreeze 
 

 

AIn temp. AIn probe temperature 
See HE02 

Heaters Heater state 
 

External 
exchanger heaters 
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14 AUXILIARY ELECTRIC HEATERS (FOLDER PAR/HA) 
 
Parameters for auxiliary heaters can be viewed and configured in folder HA: Auxiliary electric heater parameters (see User 
Interface and Parameters chapters). 
 

They are active only when the relative parameter enabling them HA00=1 (see table) 
In Std-by the heaters can be enabled by configuring HA01 (see table) 
The control probe is based on external temperature. 
The setpoint can be set in parameter HA01 

 

Parameter Description Value 
 

  0 1 
HA00 Enable auxiliary heaters Heaters disabled Heaters enabled 

HA01 Enable auxiliary heater regulator Heaters disabled Heaters enabled 

HA02 Auxiliary heater regulator hysteresis  

 
Regulation is performed as shown in the figure: 
 

 
HE01 

 
Auxiliary heaters switch on setpoint 

 

HE02 Auxiliary heater regulator hysteresis 
 

 
Ext. temp External temperature 
Heaters Heater state 

 

Auxiliary heaters 

<IMG INFO>

Energy ST500
66/174

 



15 BOILER (FOLDER PAR/BR) 
Boiler parameters can be viewed and configured in the br folder (see User Interface and Parameters chapters). 
The Boiler is only active in HEAT mode. 
The Boiler is enabled via parameter (br00 - Enable boiler = 1) 
 
Two operating modes can be selected with parameter br01- Enable boiler in heating only: integrated boiler or heating.  
 

Boiler Parameter Description Value 
 

Heating Integrated use   0 1 

  br00 Enable boiler 
 Boiler disabled Boiler enabled 

  br01 Enable boiler in heating only 
 

Integrated boiler 
(set tr01=1) Boiler in heating 

 X br02 
Enable boiler digital dynamic 

differential 
 

Proportional 
Diagram B 

Fixed  
Diagram C 

 X br03 Boiler dynamic differential setpoint Diagram B-C 

 X br04 Boiler dynamic differential 
proportional band  

 X br05 Maximum boiler dynamic differential 
  

X X br06 Boiler regulator hysteresis 
 

 

15.1 Boiler in heating 
The device can be configured to run a boiler for use in heating installations;  
In this configuration, the device can be configured with no heat pump (tr01=0) 
Regulation is based on the regulation probe and heat setpoint (calibrated or not) 

 
 

Heating boiler br01=1 

 
tr01=0 not heat pump 

If br02=0 see diagram B / If br02=1 see diagram C 
 
The boiler is off if:  

it is in cooling mode 
is OFF locally or by remote 
there is a boiler shutdown alarm (refer to table of alarms)  

 
When the maximum boiler setpoint differential is set to 0, the setpoint equals the REAL heat setpoint.  
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Diagram B - Differential proportional to change in external temperature (br02=0) 
 

 
 

Diagram C - (Decalibration) fixed differential (br02=1) 
 

fixed differential 
Band > 0 

fixed differential 
Band < 0 

 

 

br04>0 br04<0 
 

Ext Air temperature External air temperature 
Offset Differential 
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15.2 Integrated boiler  
The device can be configured to run a boiler together with the heat pump.  
In this configuration, the device can be configured with heat pump present (tr01=1) 
Regulation is based on the regulation probe and heat setpoint, calculated as the difference from the Heat 
setpoint (°°) 

(°°) In integrated boiler mode, the boiler setpoint can be set as a differential (fixed or proportionally variable depending 
on the external temperature) with respect to the REAL setpoint in heat mode; it is set via parameter br02 - Enable boiler 
digital dynamic differential  
 
 

Integrated boiler br01=0 

 
tr01=1 heat pump present 

If br02=0 see diagram B / If br02=1 see diagram C 
NOTE: 
If the heat pump locks, the differential with respect to the Heat setpoint is forced to zero. 
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16 DEFROST (FOLDER PAR/DF) 
Defrost parameters can be viewed and configured in folder dF (see User Interface and Parameters sections). 
 
The defrost function is active in HEAT mode only. 
 
It is used to prevent ice from forming on the surface of the external exchanger.  
Ice builds up on the external exchanger more often as a result of cold external air containing a high degree of humidity.  
This significantly impairs the thermodynamic output of the machine and could damage the machine itself.  
 
Defrosting is enabled when:  

enabled via parameter (dF00 - Enable defrost function = 1) 
the reversing valve is present 

 
The start and end of defrost depends on the values read by probes and by the values set for the parameters described 
below: 
 

Parameter Description Value 
 

  0 1 

dF00 Enable defrost function  Defrost 
disabled 

Defrost 
 enabled 

Defrost Parameter Description 

Input dF01 Setpoint to enable interval count between defrosts 

Output dF02 Deactivate defrost setpoint 
 

Input dF03 Cumulative interval between defrosts 

Input dF04 Compressor-valve-compressor delay before start defrost 

Output dF05 Compressor-valve-compressor delay at end of defrost. 

Output dF06 Dripping time 

Output dF07 Maximum defrost time. 

Input dF08 Enable dynamic defrost differential 

Input dF09 Maximum dynamic defrost differential 

Input dF10 Defrost dynamic differential setpoint 

Input dF11 Dynamic defrost differential proportional band 

Input dF12 Select probe to enable interval count between defrosts 
 

Output dF13 Select probe to end defrost 
 

Output dF14 Setpoint to clear cumulative time between defrosts 
 

 
During defrost, the internal exchanger heaters are enabled in accordance with the relative parameter. 
 

Heaters Parameter Description Value 
 

   0 1 

See Electric 
Heaters 
section. 

HI02 
 

Enable force heaters on during defrost. 
 

Heaters enabled on 
request of 

temperature 
controller (antifreeze 

or integrated use). 

Heaters ALWAYS 
enabled during 

defrost 
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16.1 Start defrost 
Defrost is started by temperature or pressure via a probe that can be selected in parameter dF12 -“Select probe to 
enable interval count between defrosts”. 
 
Pressure (or temperature) values for start defrost are given by: 

start defrost: parameter dF01 Setpoint to enable interval count between defrosts 
 

If the temperature/pressure of the probe configured as start defrost falls below the value set in dF01 (Setpoint 
to enable interval count between defrosts and the compressor is ON*, the count defined indF03 
(Cumulative interval between defrosts);  
N.B.: In the event of a probe error, defrost will start as defined in dF03 
When the duration defined in dF03 is reached, the device will start the defrost process.  
At this stage, if dF04 - compressor - valve - compressor delay before start defrost = 0, then the compressor 
stays on. Otherwise, the adjustment illustrated in the diagram below is performed: 

*one compressor in single compressor machines, at least one compressor in twin compressor machines 
 
 

 
 
 
 
This delay prevents any liquid from returning to the compressor.  
In machines configured with two compressors, during defrost the compressors (steps) are both on.  
This does not happen if one of the compressors is in alarm.  
During this cycle, compressor safety timings are ignored.  

16.1.1 Count mode 
The time count between defrosts is suspended when the temperature/pressure falls below the value set in dF02-
Setpoint to enable interval count between defrosts) or when the compressor is switched off (one compressor in 
single compressor machines and at least one compressor in twin compressor machines). 
The count is cleared after one of the following events:  

o A defrost cycle is run.  
o A power failure.  
o Change of operating mode.  

The time count is also cleared when the temperature/pressure rises above the value set in dF14 - Setpoint to clear 
cumulative interval between defrosts 
 

16.1.2 Start defrost temperature offset  
In particularly dry and cold climates, the start defrost temperature will be different from the actual temperature that the 
external battery is exposed to. The following regulator will directly offset the start defrost temperature/pressure by adding 
negative or positive values depending on the external temperature.  
 
The regulator is active when: 

Activation parameter dF08 - Enable defrost dynamic differential = 1 
A probe (analogue input) has been configured as external probe. 

  

Start defrost 
diagram 
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Decalibration of start defrost setpoint based on external temperature 
 
 
 

The figure below shows how decalibration of the start defrost setpoint progresses based on 
external temperature. 

Positive offset Negative offset. 
 

 

16.2 End defrost 
End defrost can be controlled by temperature or pressure via  

a probe that can be selected in parameter dF13 - “Select probe to end defrost” 
and/or by Digital Input (in this case, a digital input must be configured as “End Defrost” (value ±22) 
and/or by time, if the probe configured for the output fails.  

 
Defrost will end when: 

the temperature/pressure rises above dF02 - Deactivate defrost setpoint 
the duration of the defrost reaches dF07 - Maximum defrost time 
if the digital input configured as end defrost activates 

at the end of defrost, if dF05 - Compressor - valve - compressor delay before the end of defrost = 0, the compressor 
stays on. Otherwise, the adjustment illustrated in the diagram below is performed: 
 

 
At the end of defrost, the compressor safety timings are ignored and the external exchanger heater fan is 
switched on at maximum power for the time set in parameter dF06 - Dripping time= 0. 

16.2.1 Defrost when compressor stops 
If an alarm stops the compressor in single compressor machines or both compressors in twin compressor machines, 
defrost starts as a result of this stop.  
  

Decalibration of 
start defrost 

setpoint based on 
external 

temperature 

End defrost 
diagram 
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16.3 Manual defrost 
EnergyST500 can force defrost manually by pressing and holding the [UP] key.  
Manual defrost is possible when: 

dF00 - Enable defrost function = 1 
UI10 -Enable defrost function from key 
if the temperature / pressure of the external exchanger is less than the value set in parameter dF01 (Set point 
to enable interval count between defrosts)  

 
Defrost starts in the sequence described in the section “Start Defrost”. 

The defrost LED is blinking.  
 
End defrost takes place as described in the section “End Defrost”.  
 

16.4 Power failure during defrost.  
If a power failure happens during defrost, the procedure will be cancelled. All timings will be cancelled and restarted. 
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17 DYNAMIC SETPOINT (FOLDER PAR/DS) 
Dynamic setpoint parameters can be viewed and configured in folder dS (see User Interface and Parameters sections).  
The regulator is used to modify the setpoint automatically depending on external conditions.  
This modification is obtained by adding a negative or positive value to the setpoint (offset or differential) depending on: 

analogue input set as dynamic setpoint input  
N.B.: this applies to AI3 (CF14=9) and AI4 (CF15=9) only 

or 
External temperature 

 
This function has two purposes: to save energy or to run the machine at extreme external temperatures.  
 
The dynamic setpoint is active when: 

Activation parameter dS00= 1 
Probes AI3 / AI4 (analogue inputs) have been configured as dynamic setpoint input (CF14/ CF15=9) or  
Probes AI1 AI2 AI3 AI4 (analogue inputs) have been configured as External temperature (CF12…CF14=6)  

17.1 Modification (decalibration) of the setpoint based on the dynamic setpoint input 

17.1.1 Modification (decalibration) of the setpoint based on the dynamic setpoint input with positive (offset). 
The figure shown above shows decalibration in both cooling and heating modes: 

parameters for regulation in cooling dS04 
parameters for regulation in heating dS05 

 
 
 

Positive Offset  
 

 

17.1.2 Modification (decalibration) of the setpoint based on the dynamic setpoint input with Negative (offset) 
See above 

 
 

Negative Offset 
 
 
  

Modification 
based on the 

dynamic setpoint 
input with positive 

offset 

Modification 
based on the 

dynamic setpoint 
input with 

negative offset 
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Cool mode HEAT mode 

// 
dS04 

Maximum temperature controller dynamic differential 
in Heat 

dS05 
Temperature controller dynamic differential setpoint in 

Cool 
// 

 
 

17.2 Modification (decalibration) of the setpoint based on the external temperature 
The setpoint can be decalibrated based on external temperature either proportionally or with a fixed decalibration; it is set 
by configuring parameter dS07 - Enable temperature controller dynamic differential appropriately. It allows the digital 
dynamic differential of the temperature controller to be enabled.  

0 = Proportional 
1 = Fixed 

17.2.1 Modification (decalibration) of the setpoint based on the external temperature (dS07=0) 
 
Proportional decalibration of the setpoint with positive differential (offset) 
The figure shown above shows decalibration in both cooling and heating modes: 

parameters for regulation in cooling dS01, dS05 
parameters for regulation in heating dS02, dS06 

 
 

Positive Offset  
 
 

 
 
 
Proportional decalibration of the setpoint with negative differential (offset) 
See above 

 
Negative Offset 

 
 

 
  

Modification 
based on the 

external 
temperature with 

positive offset 

Modification 
based on the 

external 
temperature with 

negative offset 
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Cool mode HEAT mode 
dS01 

Temperature controller dynamic differential 
proportional band in Cool 

// 

// 
dS02 

Temperature controller dynamic differential 
proportional band in Heat 

// 
dS04 

Maximum temperature controller dynamic differential 
in Heat 

dS05 
Temperature controller dynamic differential setpoint in 

Cool 
// 

Ext Temp: External temperature Ext Temp: External temperature 
 

17.2.2 Fixed modification (decalibration) of the setpoint (dS07 = 1) 
Differential > 0 

Band < 0 
Differential < 0 

Band < 0 

  
  

Differential > 0 
Band > 0 

Differential < 0 
Band > 0 

  
 

COOL HEAT 

dS01 Dynamic differential proportional band of 
temperature controller in Cool   

  dS02 Dynamic differential proportional band of 
 temperature controller in Heat 

dS03 Maximum dynamic differential of 
temperature controller in Cool   

  dS04 Maximum temperature controller dynamic differential in Heat 

dS05 Dynamic differential setpoint of 
temperature controller in Cool   

  dS06 Temperature controller dynamic differential setpoint in Heat 

Ext Air temperature External air temperature 
Offset differential 
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18 ADAPTIVE (FOLDER PAR/AD) 
Chillers generally contain a water accumulation tank.  
The purpose of these tanks is to create sufficient thermal inertia to stop the compressor from repeatedly switching on and 
off in periods in which the temperature requirements in the area to be cooled are relatively few (switching repeatedly on 
and off will reduce the life time of compressors).  
A water accumulator increases the thermal capacity and provides the inertia required to extend running time. 
Nevertheless, water accumulation is also a substantial cost and also adds to the minimum dimensions of the machine.  
 
Adaptive function parameters can be viewed and configured in the Ad folder (see chapters on User Interface and 
Parameters). 

18.1 Operating modes  
By adjusting the setpoint and hysteresis, the Adaptive function simulates electronically the inertia of a water accumulator, 
meaning it can be used less.  
 

Parameter Description 0 1 2 

Ad00 
Enable machine function 

without accumulation 
 

Accumulator 
disabled 

Accumulator 
enabled // 

Ad01 Accumulation offset type 
 Setpoint Hysteresis Setpoint + 

hysteresis 
 
MT minimum time and ET real time 
Note that compressor on/off times must respect safety time delays: 
 
The function analyses actual running time of the compressor (ET) comparing it with the preset minimum running time 
(MT).  
 
The minimum time (MT) is set in parameter Ad07 - Reference compressor on time for adaptive accumulation  
 

offset Parameter Description 

   

 Ad07 Reference compressor on time for accumulation offset 
 

 
Real running time (ET) is recorded automatically by the device 
 

Type of plant ET 
2 compressors / 

Partialized 
compressor 

Count  
[first compressor on / first partialization, last resource switched off] 

Ordinary 
compressor 

Count  
[compressor on, compressor off) 

18.2 Adaptive function with setpoint modification 
 
If ET<MT: 
when the compressor switches off, the operating setpoint is changed to a value equal to the adaptive offset (AO) 
according to the formula below: 
 

AO=((MT – ET)* Ad02)/10 + Ad03 
 
COOLING MODE 

ET<MT example 
If the real running time (ET) is less than the minimum time (MT), each time the compressor switches off, the adaptive 
offset is subtracted from the setpoint.  

 
Cycle 0: 

Setpoint for cycle 0: SET(0) = SET (COOL) 
Hysteresis for cycle 0: ISTERESI (0) = ISTERESI (COOL) 
Compressor ON:  SET (0)+HYSTERESIS (0) ---> SET (COOL) +HYSTERESIS (COOL)** 
Compressor OFF:  SET (0) 

Cycle 1: 
Setpoint for cycle 1: SET(1) = SET (0) – AO(1) = SET(COOL)-AO(1) 
Compressor ON:  SET (0)+HYSTERESIS (0) ---> SET (COOL) +HYSTERESIS (COOL)** 
Compressor OFF:  SET (0) – AO(1) = SET (COOL)** – AO(1) 

Cycle 2: 
Setpoint for cycle 2: SET(2) = SET (1) – AO(2) 
Compressor ON:  SET (0)+HYSTERESIS (0) ---> SET (COOL) +HYSTERESIS (COOL)** 
Compressor OFF:  SET (0) – AO(2) = SET (COOL)** – AO(2) 

… 
  

Minimum time  
MT 

Real time ET 

ET<MT example 

Adaptive function 
Setpoint 

modification 
in cooling 
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ET>MT example 
Every time the real running time (ET) is greater than the minimum time (MT), at the end of the minimum time 
the setpoint is increased by a value equal to Ad04 until the initial setpoint is reached. 

 
 
HEATING MODE 
Same as heating example. The offset is ADDED to the setpoint: 

SET(0) = SET (HEAT) 
SET(1) = SET(HEAT)+AO(1) 
SET(2) = SET(HEAT)+AO(2) 

… 
 
Note that in both modes, the compressor on temperature is the same for each operating cycle, even when the adaptive 
function is activated.  
This extends the zone between the setpoint and on temperatures, reducing the number of times the compressor switches 
on and off and thereby reducing any overlap with safety times.  
 
 

Cooling mode 
Adaptive function with setpoint modification 

(Ad01=0) 
Setpoint modification after calculation of AO1 

 

 
SET1 = SET(1), SET2=SET(2)  

18.3 Adaptive function with hysteresis modification 
Adaptive function with hysteresis modification 

(Ad01=1) 
Hysteresis modification after calculation of AO1 

 

 

Adaptive function 
Modification of 

setpoint in heating 
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18.4 Adaptive function with setpoint and hysteresis modification 

Adaptive function with setpoint and hysteresis 
modification (Ad01=2) 

Setpoint and hysteresis modification after calculation 
of AO1 

 

 

 

18.5 Setpoint regression 
 
If ET  MT:  
 
If the cycle time is long enough (and greater than MT), regression of the real setpoint occurs: for each interval of Ad06 
(from the start of the cycle), the setpoint is modified by the value set in Ad03.  
 

in cooling, the setpoint (real for cycle N) is increased: 
after Ad06: SET(N) + Ad03 
after 2*Ad06: SET(N) + 2*Ad03 
and so on until the maximum value (setpoint / hysteresis) 
 

in heating, the setpoint is reduced as above, down to the minimum value (setpoint / hysteresis).  
 

compressor 
timings.  
 

Cooling mode 
Setpoint regression 

 
 

Parameter Description Parameter 

Ad02 Accumulation offset constant 
See  

Modify setpoint offset calculation 
formula 

Ad03 Accumulator offset differential 

See  
Modify setpoint offset calculation 

formula  
See  

Setpoint regression 

Ad04 Block accumulation offset setpoint in cooling mode See  
Protection in cooling mode  

Ad05 Block accumulation offset setpoint in heating mode See 
Protection in heating mode 

Ad06 Compressor on time for accumulation offset/regression See setpoint regression 

ET MT example 
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Ad07 Reference compressor on time for accumulation offset See minimum time MT 

18.6 Protection  
COOL 
If the outlet temperature < Ad04 during general cycle n, the controller performs the following actions: 

Switches off the compressor (or compressors) 
Clears the adaptive offset AO(n) = 0; the next cycle recommences with the original setpoint and hysteresis 

 
This adjustment can be considered a precursor of the antifreeze alarm (the cycle stops without generating an alarm) 
should the adaptive function lead to a very low real setpoint.  
We recommend you set Ad04 > AL12 Internal circuit antifreeze alarm regulator setpoint 
 
HEAT 
If the outlet temperature > Ad05 during general cycle n, the controller performs the following actions: 

Switches off the compressor (or compressors) 
Clears the adaptive offset AO(n) = 0; the next cycle recommences with the original setpoint and hysteresis 

This adjustment can be considered a precursor of the high pressure alarm (the cycle stops without generating an alarm) 
should the adaptive function lead to a very high real setpoint. 
 
To set Ad05, we recommend you refer to the high pressure safety devices in use (pressure switch configuration, type of 
refrigerant used, and so on).  
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19 ANTIFREEZE PARAMETERS WITH HEAT PUMP (FOLDER PAR/AF) - ANTIFREEZE 
Antifreeze parameters can be viewed and configured in folder AF (see User Interface and Parameters chapters). 
The function is always active in any machine operating state, i.e. cooling, heating and standby.  
The antifreeze function with water pump and heat pump is enabled  

via parameter (AF00 - Enable heat pump function in antifreeze = 1) 
 
The Heating LED flashes when this function is active.  
For the antifreeze function, this function uses both the water pump and the heat pump.  
 
 
 

Parameter Description Value 
 

  0 1 
AF00 

 
Enable heat pump operation in antifreeze 

 Heat pump disabled Heat pump enabled 

 
Enable water pump / heat pump  

The water pump activates (°) if the temperature read by the temperature control probe in COOL < AF01 water 
pump regulator setpoint for heat pump function in antifreeze 
The heat pump activates when the temperature control probe is adjusted in HEAT mode if the temperature read 
by the temperature control probe in COOL mode < AF02 heat pump regulator setpoint in antifreeze 

 
Disable water pump / heat pump 

The water pump and heat pump will only disable if the temperature read by the temperature control probe in 
COOL mode exceeds AF03 -Block heat pump setpoint in antifreeze 

 
(°) water pump / heat pump will be activated if they were previously off; if they were on, they will stay on 
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20 POWER LIMITATION (FOLDER PAR/PL) 
Power limitation parameters can be viewed and set in folder PL (see User Interface and Parameters chapters). 

20.1 Operating modes  
 
The power limitation function: 

protects the machine from high and low temperature situations when used with the temperature control probe; 
protects the machine from high pressure situations, when used with the high pressure probe; 
protects the machine from low pressure situations, when used with the low pressure probe; 
prevents the machine from running at a low efficiency level, when used with the external temperature. 

 
The function is always active in any machine operating state, i.e. cooling, heating and standby.  
The power limitation function is enabled in parameter (PL00 - Enable power limitation function = 1) 
 

 
 

See 
diagram Parameter Description 

 Mode 

  Parameter description 
  COOL HEAT 

A PL02 

Setpoint 

High pressure 

For power 
limitation 
 

High Pressure SETPOINT  
 x x 

B PL03 Low pressure Low Pressure SETPOINT  
 x x 

C PL04 High water 
temperature Low H20 temp. SETPOINT x x 

D PL05 Low water 
temperature Low H20 temp. SETPOINT x x 

E PL06 External 
temperature 

For power 
limitation in 
COOL 

Ext. temp SETPOINT COOL x // 

F PL07 External 
temperature 

For power 
limitation in 
HEAT 

Ext. temp SETPOINT HEAT // x 

A…F PL08  Proportional 
band Power limitation  // // 

 
 

Power limitation – 2 compressors 
 
Diagrams A…F show the inhibition/enabling of two steps (twin-compressor machine or partialized compressor);  
The pressure or temperature interval between inhibition/enabling of one step and the other depends on the proportional 
band and the number of resources present in the circuit.  
The switching on/off of steps respects the operating logic set.  
  

Parameter Description Value 
  0 1 2 3 

PL00 
 Enable power limitation function Power limitation 

disabled 
Power limitation 

enabled // // 

PL01 Select probe for power limitation 

Internal 
exchanger 

water/air outlet 
temperature 

 

High pressure Low pressure External 
temperature 
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20.2 Power limitation – by high pressure probe (Cool and Heat) 

 
Diagram A 

by high pressure probe (Cool and Heat) 
PL02 High Pressure SETPOINT  

 
 

20.3 Power limitation – by low pressure probe (Cool and Heat) 
Diagram B 

by low pressure probe (Cool and Heat) 
PL03 Low Pressure SETPOINT 

 

 

20.4 Power limitation – by temperature control probe (Cool and Heat) 

 
Diagram C 

by high temperature of temperature control probe  
(Cool and Heat) 

PL04 High H2O temp. SETPOINT 

Diagram D 
by low temperature of temperature control probe  

(Cool and Heat) 
PL05 Low temp. SETPOINT SETPOINT 

 
 

 
  



20.5 Power limitation – by external temperature (Cool and Heat) 

 
Diagram E 

by high external temperature in Cool mode 
PL06 Ext. SETPOINT COOL 

Diagram F 
by high external temperature in Heat mode PL07 Ext. 

temp. SETPOINT HEAT 
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21 ALARMS AND DIAGNOSTICS (FOLDER PAR/AL) 
“Energy ST500 ” performs full installation diagnostics and signals a variety of alarms.  
 
Parameters for alarm activation and acknowledgment can be viewed and configured in folder  
AL (parameters AL00…AL47) (see User Interface and Parameters chapter).  
 
For some alarms, the signal can be excluded for a preset interval, set in the relative parameter.  
For some alarms, the number of interventions can be counted: if the limit set in the parameter has been exceeded in the 
last hour, the alarm switches from automatic reset to manual reset. 
 
Automatic reset 
For automatic reset alarms, normal operation is restored as soon as the cause of the alarm has been removed.  
 
Manual reset 
Alarms can be manually reset by pressing and releasing the [UP + DOWN] keys 
Normal operation can only be reset  

by pressing a key on the instrument keyboard and  
only if the cause of the alarm has been removed.  

 
Alarm deactivation 
Alarms can be acknowledged by pressing any key.  
N.B: acknowledging an alarm has no effect on the alarm generated other than on the alarm LED that goes from 
fixed to flashing.  
 
An alarm has two effects: 

It blocks the utilities concerned 
Message on display alternates with a message on the main display 

 
The next two sections summarize alarms grouped by type (digital or analogue). 
Alarm code and alarm parameters are in bold (PAr/AL folder) 

21.1.1 Digital alarms 
 
Alarm 
code 

Name of 
alarm 

Bypass 
activation 

event 

Bypass 
time 

Automatic 
alarm 

activation 
time 

Manual 
alarm  

activation 
time 

Exit alarm 
deactivation 

time 

Number of 
interventions 

per sample time 

Er01 High Pressure 
Alarm 

None not 
present 

not present not present not present AL03 

Er05 Low Pressure 
Alarm 

Circuit 
compressor 
activated or 
reversal of 4-

way valve 
(NOTE 1) 

AL02 not present not present not present AL01 

Er20 Internal circuit 
flow meter 

alarm 

Internal circuit 
pump 

activation 

AL05 AL06 AL04 AL07 not present 

Er25 External flow 
switch alarm 

External circuit 
pump 

activation 

AL37 AL38 AL36 AL39 not present 

Er10 Compressor 1 
thermoswitch 

Compressor 
switched on 

AL09 not present not present not present AL08 

Er11 Compressor 2 
thermoswitch 

Compressor 
switched on 

AL09 not present not present not present AL08 

Er41 External 
exchanger fan 
thermoswitch 

None Not 
present 

Not present not present Not present AL10 

Er40 Internal 
exchanger fan 
thermoswitch 

None Not 
present 

Not present not present Not present AL35 

Er15 Compressor 1 
oil pressure 

switch 

Compressor 1 
switched on 

AL48 Not present not present Not present AL42 

Er16 Compressor 2 
oil pressure 

switch 

Compressor 2 
switched on 

AL48 Not present not present Not present AL42 

Er21 Internal circuit 
pump 

thermoswitch 

None Not 
present 

Not present not present Not present AL40 

Er26 External circuit 
pump 

thermoswitch 

None Not 
present 

Not present not present Not present AL41 

Er50 Internal 
exchanger 

electric heater 
thermoswitch 

None Not 
present 

Not present not present Not present not present 

Alarms 

Digital alarms 



Alarm 
code 

Name of 
alarm 

Bypass 
activation 

event 

Bypass 
time 

Automatic 
alarm 

activation 
time 

Manual 
alarm  

activation 
time 

Exit alarm 
deactivation 

time 

Number of 
interventions 

per sample time 

Er51 Internal 
exchanger 

electric heaters 
thermoswitch 2 

None Not 
present 

Not present not present Not present not present 

Er52 External 
exchanger 

electric heater 
thermoswitch 

None Not 
present 

Not present not present Not present not present 

Er56 Auxiliary 
heaters 

thermoswitch 

None Not 
present 

Not present not present Not present not present 

 
(NOTE 1) The bypass is activated by the reversal of the 4-way valve only if at least one compressor is on.  
During defrost, the low pressure alarm is disabled if Pa AL20 = 0.  
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e 
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e 
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e 
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at
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at
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at
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 t
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(a
na

lo
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N
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 p
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 p
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e 

(a
na

lo
gu

e)
 

Co
m

pr
es

so
r s

w
itc

he
s o

n 
or

 4
-w

ay
 v

al
ve

 re
ve

rs
es

 
AL

28
 

AL
24

 
AL

26
 

N
ot

 p
re

se
nt

 
AL

29
 

Lo
w

 p
re

ss
ur

e 
pr

ob
e 

Er
30

 
In

te
rn

al
 c
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 c
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m

n 
 

 
Al
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m
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N
.B
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e 
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d 
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 i
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re
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g 
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de
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r0
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so
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m
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 d
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s 
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t 
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m
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p 
2 
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M
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2 
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m
p 

1/
2 
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m
 

D
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A 
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e 
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s 
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e 
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se
t 

AU
TO

 
Au
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m
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O
FF

 C
O

M
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O
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 c

om
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O
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O

M
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O
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O
FF
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W
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n 
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r t
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pe
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re
 c
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O
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W
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n 
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r 
te

m
pe
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ro
l 

an
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tif
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O
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O
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O
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O
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te
r 2
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e 
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Alarm code 

Name of alarm 

Notes 

Digital/Analogue 

Alarm type 

COMPRESSORS 

EXTERNAL 
EXCHANGER FAN 

RECIRCULATION FAN 

INTERNAL CIRCUIT 
PUMP 

EXTERNAL CIRCUIT 
PUMP 

INTERNAL 
EXCHANGER 

HEATERS 

EXTERNAL 
EXCHANGER 

HEATERS 

AUXILIARY HEATERS 

BOILER 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Er
00

 
Ge

ne
ra

l a
la

rm
 

 
D
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TO
 

O
FF

 
O

FF
 

O
FF

 
O

FF
 

O
FF

 
O

FF
 

O
FF

 
O

FF
 

O
FF
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01
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 p
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ss
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(d
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D
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O
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 p
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(a
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A 
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en
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O
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w
 p
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ur
e 

(d
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l) 

 
D
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en
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O
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O
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O
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Lo

w
 p

re
ss

ur
e 
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A 
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O
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O
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o 
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er
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t 

 
A 
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en
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O
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O
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O
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Co
m
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so
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 sa
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ty
 th
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m

os
w
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h 
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P 
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D

 
Ev

en
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O
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O
M
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m
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 th
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w
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 C
O
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il 
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D
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 C
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D
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 C
O
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Alarm code 

Name of alarm 

Notes 

Digital/Analogue 

Alarm type 

COMPRESSORS 

EXTERNAL 
EXCHANGER FAN 

RECIRCULATION FAN 

INTERNAL CIRCUIT 
PUMP 

EXTERNAL CIRCUIT 
PUMP 

INTERNAL 
EXCHANGER 

HEATERS 

EXTERNAL 
EXCHANGER 

HEATERS 

AUXILIARY HEATERS 

BOILER 

Er
20

 
In

te
rn

al
 c

irc
ui

t f
lo

w
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h 

 
D

 
Ti

m
e 

O
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O
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O
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 fo
r 

m
an

ua
l 
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t 
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O
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O
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te
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 c
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m
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w
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h 
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m
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D
 

Ev
en
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O
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O
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O
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O
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O
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te
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 c
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w
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D
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m
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O
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O
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m
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m
 

 
O
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te
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 c
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p 
th
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m
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w
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D
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en
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O
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O
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O
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te
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 c
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t a
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A 

AU
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O
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te
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 c
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A 
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O
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O
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 te

m
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A 
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O
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Alarm code 

Name of alarm 

Notes 

Digital/Analogue 

Alarm type 

COMPRESSORS 

EXTERNAL 
EXCHANGER FAN 

RECIRCULATION FAN 

INTERNAL CIRCUIT 
PUMP 

EXTERNAL CIRCUIT 
PUMP 

INTERNAL 
EXCHANGER 

HEATERS 

EXTERNAL 
EXCHANGER 

HEATERS 

AUXILIARY HEATERS 

BOILER 

Er
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Ex

te
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 e
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 o
ut
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m
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tu
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 p
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AU
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e 
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m
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ul
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e 
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 p
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m
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np
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xc
ha
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er

 fa
ul
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e 
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r t
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Er
85

 
Pu

m
p 

1 
ex

ce
ed

ed
 ru

nn
in

g 
ho

ur
s m

es
sa

ge
 

PU
M

P 
1 

 
M

an
ua

l 
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e 
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ac
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 c
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 c
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t d
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ci
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at
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e 
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en
di

ng
 o

n 
th

e 
co

m
pr

es
so

r s
ta

te
 

Lo
w

 re
fr

ig
er

an
t a

la
rm

 
N

O
 

Th
e 

al
ar

m
 is

 d
isa

bl
ed

 

In
te

rn
al

 e
xc

ha
ng

er
 w

at
er

/a
ir 

ou
tle

t t
em

pe
ra

tu
re

 te
m

pe
ra

tu
re

 
 

YE
S 

 

Ex
te

rn
al

 e
xc

ha
ng

er
 te
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 c
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l 

YE
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e 
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r 
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M
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S 
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N
O
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O
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O
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s 
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e 
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N
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m
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22 PARAMETERS (PAR) 
Every aspect of Energy ST500 can be configured via the parameters.  
 
They can be modified by means of: 

Multi Function key 
Instrument keyboard 
Personal computer 

 
The following sections analyse each parameter, divided into categories (folders), in detail.  
 
Each folder is designated with 2 figures (example: CF, UI, etc). 
 

 Folder 
label 

Acronym 
meaning (label) Parameters Parameters for: 

 CF ConFiguration CF00… CF77 Configuration 
 Ui User interface UI00…UI18 User interface 

 tr Temperature 
control tr00…tr20 Temperature control 

 St 
Statuses 

(Operating 
modes) 

St00…St04 Operating states 

 CP ComPressors CP00..CP10 Compressor 
Pump PI Pump (Internal) PI00..PI24 Internal circuit water pump 

Fan FI Fan (Internal) FI00..FI08 Recirculation fans (internal) 
FE Fan (External) FE00..FE30 External exchanger fans (external) 

Pump PE Pump (External) PE00 External exchanger pump 

Electric heaters 

HI Electric Heaters 
(Internal) HI00..H15 Internal exchanger electric heaters 

HE Electric Heaters 
(External) HE00..HE06 External exchanger electric heaters 

HA Electric Heaters 
(Auxiliary) HA00..HA02 Auxiliary electric heaters 

 br Boiler br00…br06 Boiler 
 dF deFrost dF00…dF14 Defrost 
 dS dynamic Setpoint dS00…dS07 Dynamic setpoint 
 Ad Adaptive Ad00..Ad07 Adaptive (adaptive function) 
 AF Antifreeze AF00..AF03 Antifreeze 
 PL Power Limitation PL00…PL08 Power limitation 
 AL ALarm AL00..AL48 Alarms 

 
Visibility and value of Parameters 
Energy ST500 is a “family” of controllers.  
There are 6 hardware models (see Appendix, Models section) with varying numbers of inputs and outputs.  
The 6 hardware models are grouped into 2 Param manager models (version with TRIAC and version with 5 relays). 
Depending on the model, some configuration parameters may not (usually) be visible and/or be of no significance given 
that the associated resource is not present. 
See the table below. 
 

   TC1 DO6 AO2 AO3 

 Param  
Manager Hardware     

M
od

el
 

ST54* 

ST542/C 

CF33-CF36-CF39-CF42 // 

CF35-CF38-CF41-CF44 
No significance 

CF27-CF30 
No 

significance 

ST543/C CF35-CF38-CF41-CF44 

CF27-CF30 
No 

significance 
ST544/C CF27-CF30 

ST5* 

ST551/C 

// CF50 

CF35-CF38-CF41-CF44 
No significance 

CF27-CF30 
active 

ST552/C CF35-CF38-CF41-CF44 

CF27-CF30 
No 

significance 
ST553/C CF27-CF30 

 
 
 
When not indicated otherwise, the parameter is always visible and modifiable, unless customised settings have been 
configured via serial.  
 
N.B: parameters and folder visibility can both be managed (See Folder table). 
If folder visibility is modified, the new setting will apply to all parameters in the folder. 
 
 
  



22.1.1 Configuration parameters (CF)  
 
Type of analogue input AI1 – see table 
To set analogue input AI1 
0  Probe not configured 
1  DI 
2  NTC 

Type of analogue input AI2 – same as CF00 
Type of analogue input AI3 – see table 
To set analogue input AI3 
0  Probe not configured 3 4..20mA 
1  DI 4 0-10V 

 
2  NTC 5 0-5V 
  6 0-1V 

Type of analogue input AI4 – same as CF02 
Analogue input AI3 full scale value 
To configure the full scale value with analogue input AI3  
Analogue input AI3 start of scale value 
To configure the start of scale value with analogue input AI3  
Analogue input AI4 full scale value 
To configure the full scale value with analogue input AI4 
Analogue input AI4 start of scale value 
To configure the start of scale value with analogue input AI4  
Analogue input AI1 differential 
Analogue input AI2 differential 
Analogue input AI3 differential 
Analogue input AI4 differential 
To configure the differential in analogue input AI1…AI4 
Configuration of analogue input AI1  – see table  
To set analogue input AI1 

0  Not set 
1  Internal exchanger water/air inlet temperature 
2  Internal exchanger water/air outlet temperature 
3  External exchanger temperature  
4  External exchanger inlet water temperature  
5  External exchanger outlet water temperature  
6 External temperature 

Configuration of analogue input AI2 – same as CF12 
Configuration of analogue input AI3 – see table  
To set analogue input AI3/AI4 

0  Not set   
1  Internal exchanger water/air inlet temperature 7 High pressure input 
2  Internal exchanger water/air outlet temperature 8 Low pressure input 
3  External exchanger temperature  9 Dynamic setpoint input 
4  External exchanger inlet water temperature  10 External exchanger pressure  
5  External exchanger outlet water temperature  11 Internal exchanger pressure 
6 External temperature   

Configuration of analogue input AI4 – same as CF14 
Configuration of digital input DI1 – see table 
To configure digital input DI1 

0  Input disabled   
±1  High pressure switch ±17 Auxiliary electric heater thermoswitch 
±2  Low pressure switch ±18 Digital input heat step 1 request  
±3  External exchanger fan thermoswitch ±19 Digital input heat step 2 request  
±4  Internal exchanger fan thermoswitch ±20 Digital input cool step 1 request 
±5  Internal circuit flow switch ±21 Digital input cool step 2 request 
±6 External circuit flow switch ±22 End of defrost 
±7 Compressor 1 thermoswitch ±23 Internal exchanger electric heater 1 thermoswitch 
±8 Compressor 2 thermoswitch ±24 Internal exchanger electric heater 2 thermoswitch 
±9 Internal circuit pump thermoswitch ±25 External exchanger electric heater thermoswitch 
±10 External circuit pump thermoswitch ±26 Economy input 
±11 Compressor 1 oil pressure switch ±27 Remote STD-BY 
±12 Compressor 2 oil pressure switch ±28 General alarm 
±13 Remote ON/OFF ±29 Block compressor 1 
±14 Remote Summer/Winter ±30 Block compressor 2 
±15 Power step 1 request ±31 Power limited to 50% 
±16 Power step 2 request ±32 Block heat pump 

Configuration of digital input DI2  
To configure digital input DI2 – same as CF16 
Configuration of digital input DI3  
To configure digital input DI2 – same as CF16 
Configuration of digital input DI4  
To configure digital input DI4 – same as CF16 
Configuration of digital input DI5  
To configure digital input DI5 – same as CF16 
Configuration of analogue input AI1 when configured as digital input 
To configure analogue input AI1  when configured as digital input – same as CF16 

CF00 

CF01 
CF02 

CF03 
CF04 

CF05 

CF06 

CF07 

CF08 
CF09 
CF10 
CF11 

CF12 

CF13 
CF14 

CF15 
CF16 

CF17 

CF18 

CF19 

CF20 

CF23 



Please Note: set to ‘0’ if AI1 is not configured as digital input 
Configuration of analogue input AI2 when configured as digital input 
To configure analogue input AI2 when configured as digital input – same as CF16 
Please Note: set to ‘0’ if AI2 is not configured as digital input 
Configuration of analogue input AI3 when configured as digital input 
To configure analogue input AI3  when configured as digital input – same as CF16 
Please Note: set to ‘0’ if AI3 is not configured as digital input 
Configuration of analogue input AI4 when configured as digital input 
To configure analogue input AI4 when configured as digital input – same as CF16 
Please Note: set to ‘0’ if AI4 is not configured as digital input 
 
Type of analogue output  AO3 - Visible only in models ST544/C, ST553/C 
It's analogue output AO3  

0 = 0-10V 
1 = 4-20mA 
2 = 0-20mA 

Configuration of analogue output AO3 - Visible only in models ST544/C, ST553/C 
To configure analogue output AO3 – se table 

0  Output disabled   
±1  Compressor 1 14 Proportional external exchanger fan 
±2  Output step 2 15 Not permitted 
±3  Internal circuit water pump 16 Internal circuit modulating pump 
±4  External circuit water pump   
±5  Reversing valve   
±6 Boiler   
±7 Internal exchanger electric heater 1   
±8 Internal exchanger electric heater 2   
±9 External exchanger electric heater   
±10 Auxiliary electric heater   
±11 External exchanger fan   
±12 Recirculation fan   
±13 Alarm   

For visibility of parameters CF33 – CF44 See table at the beginning of this chapter. 
 
Enabling analogue output TC1 
Enables analogue output TC1 

0 = Output configured as digital  
1 = Output configured as triac  

Enable analogue output AO1 
Enables analogue output AO1 

0 = Output configured as digital  – see CF51 
1 = Output configured as triac – see CF37 - CF40 - CF43 

Enabling analogue output AO2 
Enables analogue output AO2 

0 = Output configured as digital  – see CF52 
1 = Output configured as triac – see CF38 - CF41 - CF44 

Phase shift analogue output TC1 
To enable phase shift of analogue output TC1 
Phase shift analogue output AO1 
To enable phase shift of analogue output AO1 
Phase shift analogue output AO2 
To enable phase shift of analogue output AO2 
Analogue output TC1 pulse length 
Configures analogue output pulse 
Analogue output AO1pulse length 
Configures analogue output AO1 pulse 
Analogue output AO2 pulse length 
Configures analogue output AO2 pulse  
Configuration of analogue output TC1 
Configures analogue output TC1 
Configuration of analogue output AO1 
Configures analogue output AO1 – se table 

0  Output disabled   
1  Compressor 1 9  External exchanger electric heater 
2  Output step 2 10  Auxiliary electric heater 
3  Internal circuit water pump 11 External exchanger fan 
4  External circuit water pump 12 Recirculation fan 
5  Reversing valve 13 Alarm 
6 Boiler 14 Proportional external exchanger fan 
7 Internal exchanger electric heater 1 15 Not permitted 
8 Internal exchanger electric heater 2 16 Modulating pump circuit 

Configuration of analogue output AO2  
Configures analogue output AO2 – same as CF43 
Configuration of digital output DO1 
Configures digital output DO1 – see table 

0  Output disabled   
1  Compressor 1 8 Internal exchanger electric heater 2 
2  Power step 9  External exchanger electric heater 
3  Internal circuit water pump 10  Auxiliary electric heater 

CF24 

CF25 

CF26 

CF27 

CF30 

CF33 

CF34 

CF35 

CF36 

CF37 

CF38 

CF39 

CF40 

CF41 

CF42 

CF43 

CF44 

CF45 



4  External circuit water pump 11 External exchanger fan 
5  Reversing valve 12 Recirculation fan 
6 Boiler 13 Alarm 
7 Internal exchanger electric heater 1   

Configuration of digital output DO2 
Configures digital output DO2 – same as CF45 
Configuration of digital output DO3 
Configures digital output DO3 – same as CF45 
Configuration of digital output DO4 
Configures digital output DO4 – same as CF45 
Configuration of digital output DO5 
Configures digital output DO5 – same as CF45 
Configuration of digital output DO6 - Visible only in models ST551/C, ST552/C, ST553/C 
Configures digital output DO6 – same as CF45 
Configuration of digital output AO1 
Configures digital output AO1 – same as CF45 
Configuration of digital output AO2 
Configures digital output AO2 – same as CF45 
Select COM1 (TTL) protocol 
Configures the selection of COM1 (TTL) communication channel protocol.  

0 = Eliwell 
1 = Modbus 

If CF54=0, the following CF55/CF56 parameters should be configured: 
Eliwell protocol controller address 
Allows you to modify the Eliwell protocol controller address.  
Eliwell protocol controller family 
Allows you to modify the Eliwell protocol controller family.  
CF55= device index in family (values from 0 to 14) 
CF56 = device family (values from 0 to 14) 
The two values CF55 and CF56 represent the network address of the device, which is indicated in the following format 
“FF.DD” (where FF=CF56 and DD=CF55).  
 
If CF54=1, the following parameters should be configured: CF63/CF64/CF65 
Modbus protocol controller address 
To modify the Modbus protocol controller address.  
Values from 1 to 255. N.B: 0 (zero) is not included.  
Modbus protocol Baudrate 
To modify the Modbus protocol baud rate.  

0=1200 baud 
1=2400 baud 
2=4800 baud 
3=9600 baud 
4=19200 baud 
5=38400 baud (maximum speed, to be set using VarManager software) 
6=58600 baud 
7=115200 baud 

Modbus protocol parity 
Modbus parity 

0= STX 
1= EVEN 
2= NONE 
3= ODD 

Client code 1 
Client code 2 
Parameters for exclusive use by client/user. The client can assign these parameters values that e.g. identify the type and/or 
model of the system, and its configuration etc.. Values from 0 to 255 
Firmware mask revision 
Indicates the revision number of the firmware mask. Read-only parameter. 
RTC present 
Presence of real time clock (RTC) 

0 = RTC absent 
1 = RTC present 

 
  

CF46 

CF47 

CF48 

CF49 

CF50 

CF51 

CF52 

CF54 

CF55 

CF56 

CF63 

CF64 

CF65 

CF66 
CF67 

CF68 

CF72 



Type of analogue input AI5 
To set analogue input AI5 
0  Probe not 

configured 
1  Not used 
2  NTC 
Analogue input AI5 differential 
To configure the differential in analogue input AI5 
 
Configuration of analogue input AI5 
0  Not set 
1  Internal exchanger water/air inlet temperature 
2  Internal exchanger water/air outlet temperature 
3  External exchanger temperature  
4  External exchanger inlet water temperature  
5  External exchanger outlet water temperature  
6 External temperature 
 
  

CF73 

CF76 

CF77 



22.1.2 User interface parameters (UI)  
Configuration of utility LEDs 
Configuration of LED 1 
Configuration of LED 2 
Configuration of LED 3 
Configuration of LED 4 
Configuration of LED 5 
Configuration of LED 6 
Configuration of LED 7 
 

LED 
symbol 

on display 
 
 
 

LED Parameter Default Default 
Default icon 

on front 
panel 

 LED 1 
(first from left) UI00 1 Compressor 1 

 LED 2 UI01 2 Output step 2 

 LED 3 UI02 7 Internal exchanger electric heater 1 

 LED 4 UI03 8 Internal exchanger electric heater 2 

 LED 5 UI04 6 Boiler 

 LED 6 UI05 11 External exchanger fan 
 LED 7 UI06 3 Internal circuit water pump 

LED 
symbol 

on display 
LED Parameter 

LED economy UI07=0 
dS00=0 

UI07=0 
dS00=1 

UI07=1 
dS00=0 

NOT enabled 
(LED off) 

LED economy   UI07=1 
dS00=1 

Enabled 
(dynamic 
setpoint) 

 
To configure LED 1…7 

0  Output (LED) disabled 7 Internal exchanger electric heater 1 
1  Compressor 1 8 Internal exchanger electric heater 2 
2  Output step 2 9  External exchanger electric heater 
3  Internal circuit water pump 10  Auxiliary electric heater 
4  External circuit water pump 11 External exchanger fan 
5  Reversing valve 12 Recirculation fan 
6 Boiler 13 Alarm 

Configuration of Economy LED 
To configure the Economy LED (if=1 the economy LED on the display will be permanently on) 

0 = LED disabled 
1 = dynamic setpoint 

 
Select main display  
To select to view the main display.  

0  Analogue input 1 4 Clock 
1  Analogue input 2 5 Setpoint set 
2  Analogue input 3 6  Real setpoint 
3  Analogue input 4   

 
Enable manual defrost from key 
To enable or disable manual defrost ([UP] key) (manual defrost function) from a key.  

0 = Key not enabled for the function 
1 = Key enabled for the function 

Enable mode function from key 
To enable or disable mode selection ([esc] key) (mode function) from a key. 

0 = Key not enabled for the function 
1 = Key enabled for the function 

Enable disp function from key 
To enable or disable configuration of the main display from a key [set] (disp function).  

0 = Key not enabled for the function 
1 = Key enabled for the function 

  

UI00 
UI01 
UI02 
UI03 
UI04 
UI05 
UI06 

UI07 

UI09 

UI10 

UI11 

UI12 



Enable “ON/OFF” function from key 
To enable or disable the switching on or off of the device from a key [DOWN] (ON/OFF function).  

0 = Key not enabled for the function 
1 = Key enabled for the function 

 
Enable “set” function from key.  
To enable or disable access via the “set” key to machine state menu and relative subfolders.  

0 = Key not enabled for the function 
1 = Key enabled for the function 

 

Parameter Key 
[Press and hold] 

Default icon  
on front panel 

UI10 [UP] 

UI11 [esc] mode 
UI12 [set] disp 
UI13 [DOWN] 

Parameter Key 
(press and release) 

Default icon 
on front panel 

UI14 set None 
(set key) 

 
Installation password 
Installation password 
Manufacturer password 
Manufacturer password 
 

22.1.3 Temperature control parameters (tr) – temperature controller 
 
Type of temperature controller 
To set the type of temperature controller.  

0 = Proportional 
1 = Differential 
2 = Digital 

Enable heat pump 
To enable or disable the heat pump.  

0 = Heat pump absent 
1 = Heat pump present 

Select temperature control probe in Cool 
Select temperature control probe in Heat 
To select the temperature control probe in Cool/Heat modes.  

0 = NTC input for internal exchanger inlet water/air temperature 
1 = NTC input for internal exchanger water outlet temperature 
2 = NTC input for external exchanger water inlet temperature 
3 = NTC input for external exchanger water outlet temperature 
4 = High pressure input 
5 = Low pressure input 

Temperature control setpoint in Cool 
Temperature control setpoint in Heat 
To modify temperature control setpoint in Cool/Heat modes.  
Minimum temperature control setpoint in Cool 
To modify the minimum temperature control setpoint in Cool mode.  
Maximum temperature control setpoint in Cool 
To modify the maximum temperature control setpoint in Cool mode. 
Minimum temperature control setpoint in Heat.  
To modify the minimum temperature control setpoint in Heat mode. 
Maximum temperature control setpoint in Heat.  
To modify the maximum temperature control setpoint in Heat mode. 
Temperature control hysteresis in Cool 
Temperature control hysteresis in Heat 
To modify temperature control hysteresis in Cool/Heat modes.  
Steps/compressors insertion differential in Cool 
Steps/compressors insertion differential in Heat 
To modify the steps/compressors insertion differential in Cool/Heat modes  
Select probe for temperature control differential in Cool 
Select probe for temperature control differential in Heat 
To select the probe for the temperature control differential in Cool/Heat modes  

Value Probe 1 Probe 2 

0 NTC input for internal exchanger water/air inlet temperature 
(CF12…CF15=1) 

External temperature NTC input 
(CF12…CF15=6) 

1 NTC input for internal exchanger water/air outlet temperature 
(CF12…CF15=2) 

2 NTC input for external exchanger water/air inlet temperature 
(CF12…CF15=3) 

3 NTC input for external exchanger water/air outlet temperature 
(CF12…CF15=4) 

UI13 

UI14 

UI17 

UI18 

tr00 

tr01 

tr02 
tr03 

tr04 
tr05 

tr06 

tr07 

tr08 

tr09 

tr10 
tr11 

tr12 
tr13 

tr14 
tr15 



 
Enable block heat pump function 
To enable or disable the heat pump block 

0 = Heat pump block disabled 
1 = Heat pump block enabled 

Block heat pump set point 
To set the heat pump block setpoint 
Heat pump block hysteresis 
To modify the heat pump block hysteresis  
Setpoint differential in Cool from start of Economy 
To modify the setpoint differential in Cool mode from Economy input 
Setpoint differential in Heat from start of Economy 
To modify the setpoint differential in Heat mode from Economy input  
 
 

22.1.4 Function mode selection parameters (St) 
 
Select function modes 
To select the function mode. 

0 = cool only 
1 = heat only 
2 = heat and cool 

Enable changeover from analogue input.  
To enable operating mode changeover from analogue input.  

0 = not enabled 
1 = enabled 

Select probe for automatic changeover of operating mode.  
To select the probe for automatic changeover of the operating mode.  

0 = external temperature 
1 = inlet water temperature 
2 = outlet water temperature 

Differential for automatic mode change in Heat 
To modify the differential for the automatic mode change in Heat mode.  
Differential for automatic mode change in Cool 
To modify the differential for the automatic mode change in Cool mode.  
 

22.1.5 Compressor Parameters (CP) 
 
Compressor type 
To select the type of compressor  

0 = simple (1 step) 
1 = 2 step partialized 

Number of compressors per circuit 
To select the number of compressors per circuit.  

1 = 1 compressor 
2 = 2 compressors 

Select compressor on/off sequence 
To select the compressor on/off sequence.  

0 Balancing durations   
1 1/2 on ; off 2/1 sequence 4 Limited sequence 2 (only compressor 2 available) 
2 On 2/1; off 1/2 sequence 5 Run time 1 sequence 
3 Limited sequence 1 (only compressor 1 available) 6 Run time 2 sequence 

 
Minimum time between the switching off and on of the same compressor 
To modify the minimum time between the switching off and on of the same compressor.  
Minimum time between the switching on of the same compressor 
To modify the minimum time between the switching on of the same compressor.  
Minimum time between the switching on of more than one compressor 
To modify the minimum time between the switching on of more than one compressor.  
Minimum time between the switching off of more than one compressor 
To modify the minimum time between the switching off of more than one compressor.  
Minimum compressor on time 
To modify the minimum compressor switch on time.  
Minimum compressor switch on time for increase in partializations 
To modify the minimum compressor switch on time for an increase in partializations.  
Minimum compressor switch on time for decrease in partializations 
To modify the minimum compressor switch on time for a decrease in partializations.  
Compressor running time for switch on sequence 
To modify the compressor running time for the switch on sequence.  

tr16 

tr17 

tr18 

tr19 

tr20 

St00 

St01 

St02 

St03 

St04 

CP00 

CP01 

CP02 

CP03 

CP04 

CP05 

CP06 

CP07 

CP08 

CP09 

CP10 



22.1.6 Internal circuit pump parameters (PI)  
 
Enable internal circuit water pump 
To enable or disable the internal circuit water pump.  

0 = Pump disabled 
1 = Pump enabled 

Select internal circuit water pump operating mode 
To select operating mode of the internal circuit water pump.  

 Digital 
 

 Modulating 

0 Continuous digital 
 

2 Continuous modulating 

1 Digital on request 
 

3 Modulating on request 

 
Delay internal circuit water pump on and compressor on 
To modify the delay between switching on the internal circuit water pump and switching on the compressor.  
Delay compressor off - internal circuit water pump off. 
To modify the delay between switching off the compressor and switching off the internal circuit water pump.  
Minimum internal circuit water pump speed in Cool 
To modify the minimum internal circuit water pump speed in Cool mode.  
Maximum internal circuit water pump speed in Cool 
To modify the maximum internal circuit water pump speed in Cool mode. 
Minimum internal circuit water pump speed setpoint in Cool 
To modify the minimum internal circuit water pump speed setpoint in Cool mode.  
Internal circuit water pump proportional band in Cool 
To modify the internal circuit water pump proportional band in Cool mode.  
Fan speed setpoint to modulate internal circuit water pump in Cool 
To modify the fan speed setpoint to modulate the internal circuit water pump in Cool mode.  
Internal circuit water pump pick-up time in Cool 
To modify the internal circuit water pump pick-up time in Cool mode.  
Minimum internal circuit water pump speed in Heat 
To modify the minimum internal circuit water pump speed in Heat mode. 
Maximum internal circuit water pump speed in Heat 
To modify the maximum internal circuit water pump speed in Heat mode. 
Minimum internal circuit water pump speed setpoint in Heat 
To modify the minimum internal circuit water pump speed setpoint in Heat mode.  
Internal circuit water pump proportional band in Heat 
To modify the internal circuit water pump proportional band in Heat mode.  
Fan speed setpoint to modulate internal circuit water pump in Heat 
To modify the fan speed setpoint to modulate the internal circuit water pump in Heat mode.  
Internal circuit water pump pick-up time in Heat 
To modify the internal circuit water pump pick-up time in Heat mode.  
PI16 - PI17 - PI18 ANTILOCK 
Enable internal circuit water pump antilock function 
To enable the internal circuit water pump antilock function.  

0 = Function disabled 
1 = Function enabled 

Internal circuit water pump idle time due to antilock 
To modify the internal circuit water pump idle time due to antilock.  
Internal circuit water pump on time for antilock 
To modify the internal circuit water pump on time for antilock.  
PI19 – PI20 – PI21 ANTIFREEZE with PUMP 
Enable antifreeze function with internal circuit water pump  
To enable or disable the antifreeze function with internal circuit water pump.  

0 = Function disabled 
1 = Function enabled 

Internal circuit water pump regulator setpoint for antifreeze 
To modify the internal circuit water pump regulator setpoint for antifreeze.  
Internal circuit water pump regulator hysteresis for antifreeze 
To modify the internal circuit water pump regulator hysteresis for antifreeze.  
Enable internal circuit water pump on when antifreeze heaters active 
Enables the switching on of the internal circuit water pump when the antifreeze heaters are active.  

0 = Pump disabled 
1 = Pump enabled 

Fan speed hysteresis to modulate internal circuit water pump in Heat 
To modify fan speed hysteresis for modulation of the internal circuit water pump in Heat mode.  
Fan speed hysteresis to modulate internal circuit water pump in Cool 
To modify fan speed hysteresis for modulation of the internal circuit water pump in Cool mode.  
  

PI00 

PI01 

PI02 

PI03 

PI04 

PI05 

PI06 

PI07 

PI08 

PI09 

PI10 

PI11 

PI12 

PI13 

PI14 

PI15 

PI16 

PI17 

PI18 

PI19 

PI20 

PI21 

PI22 

PI23 

PI24 



22.1.7 Recirculation fan parameters (FI) 
 
Enable recirculation fan 
Enables or disables the recirculation fan. 

0 = fan disabled 
1 = fan enabled 

Select recirculation fan operation 
To select the operating mode of the recirculation fan.  

0 = Always on 
1 = On request 

Recirculation fan regulator hysteresis in Cool mode 
To modify the recirculation fan regulator hysteresis in Cool mode. 
Recirculation fan regulator hysteresis in Heat mode 
To modify the recirculation fan regulator hysteresis in Heat mode.  
Enable Hot Start function 
Enables or disables the Hot Start function  

0 = Hot start disabled 
1 = Hot start enabled 

Hot Start regulator setpoint 
To modify the regulator setpoint of the Hot Start function.  
Hot Start regulator hysteresis 
To modify the Hot Start function regulator hysteresis.  
Postventilation time in Heat mode 
To modify postventilation time in Heat mode.  
Time between compressor on and recirculation fan on 
To modify the delay between switching on the compressor and switching on the recirculation fan.  

22.1.8 Secondary (external) exchanger fan parameters (FE) 
 
Enable external exchanger fan 
To enable or disable the external exchanger.  

0 = fan disabled 
1 = fan enabled 

Select external exchanger fan operating mode 
To select the operating mode of the external exchanger fan.  

0 = ON/OFF 
1 = Proportional 

If FE01= 1 see parameters CF27-30 / CF33…CF44 
External exchanger fan pick-up time 
To vary the pick up time of the external exchanger fan. 
Enable external exchanger fan on with compressor off 
To enable or disable the switching on of the external exchanger fan when the compressor is off.  

0 = Fan off with compressor OFF 
1 = Fan on with compressor OFF 

Bypass time for external exchanger fan cut-off 
To modify the bypass time of the external exchanger fan cut-off.  
External exchanger fan preventilation time in Cool 
To modify the external exchanger fan preventilation time in Cool mode.  
External exchanger fan preventilation time in Heat 
To modify the external exchanger fan preventilation time in Heat mode. 
FAN CONTROL IN COOLING 
Minimum speed external exchanger fan in Cool 
To modify the minimum speed of the external exchanger fan in Cool mode.  
Average speed external exchanger fan in Cool 
To modify the average speed of the external exchanger fan in Cool mode.  
Maximum speed external exchanger fan in Cool 
To modify the maximum speed of the external exchanger fan in Cool mode.  
Select probe for external exchanger fan regulation in Cool 
To select the probe to control the external exchanger fan in Cool mode.  

0 = External exchanger temperature 
1 = High pressure input 
2 = Low pressure input 
3 = External exchanger pressure input 
4 = Internal exchanger pressure input 

External exchanger fan minimum speed setpoint in Cool 
To modify the minimum speed setpoint of the external exchanger fan in Cool mode.  
External exchanger maximum speed differential in Cool 
To modify the maximum speed differential of the external exchanger fan in Cool mode.  
External exchanger fan speed proportional band in Cool 
To modify the proportional band of the external exchanger fan speed in Cool mode.  
Maximum external exchanger fan hysteresis in Cool mode 
To modify the maximum hysteresis of the external exchanger fan speed in Cool mode.  
External exchanger fan cut-off hysteresis in Cool 
To modify the cut-off hysteresis of the external exchanger fan in Cool mode.  
External exchanger fan cut-off differential in Cool 
To modify the cut-off differential for the external exchanger fan in Cool mode.  
FAN CONTROL IN HEATING 
Minimum speed external exchanger fan in Heat 
To modify the minimum speed of the external exchanger fan in Heat mode.  
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Average speed external exchanger fan in Heat 
To modify the average speed of the external exchanger fan in Heat mode.  
Maximum speed external exchanger fan in Heat 
To modify the maximum speed of the external exchanger fan in Heat mode.  
Select probe for external exchanger fan regulation in Heat 
To select the probe to control the external exchanger fan in Heat mode.  

0 = External exchanger temperature 
1 = High pressure input 
2 = Low pressure input 
3 = External exchanger pressure input 
4 = Internal exchanger pressure input 

Minimum external exchanger fan speed setpoint in Heat 
To modify the minimum speed setpoint of the external exchanger fan in Heat mode. 
Maximum external exchanger speed differential in Heat 
To modify the maximum speed differential of the external exchanger fan in Heat mode.  
External exchanger fan speed proportional band in Heat 
To modify the proportional band of the external exchanger fan speed in Heat mode.  
Maximum external exchanger fan hysteresis in Heat  
To modify the maximum hysteresis of the external exchanger fan speed in Heat mode.  
External exchanger fan cut-off hysteresis in Heat 
To modify the cut-off hysteresis of the external exchanger fan in Heat mode. 
External exchanger fan cut-off differential in Heat 
To modify the cut-off differential for the external exchanger fan in Heat mode.  
FAN CONTROL IN DEFROST 
Enable external exchanger fan on in defrost 
To enable or disable the switching on of the external exchanger fan in defrost.  

0 = Fan disabled 
1 = Fan enabled 

External exchanger fan on setpoint in defrost 
To modify the external exchanger fan on setpoint in defrost  
External exchanger fan on hysteresis in defrost 
To modify the external exchanger fan on hysteresis in defrost  
Select probe for external exchanger fan regulation in defrost. 
To select the probe to control the external exchanger fan in defrost.  

0 = Probe absent 
1 = External exchanger temperature probe 
2 = High pressure probe 
3 = External exchanger pressure probe 

22.1.9 Electric heater parameters (HI)  
 
Enable internal exchanger heaters for antifreeze 
To enable or disable internal exchanger heaters for antifreeze.  

0 = Heaters disabled 
1 = Heaters enabled 

Enable internal exchanger heater regulator in standby for antifreeze 
To enable or disable internal exchanger heaters in standby for antifreeze.  

0 = Heaters disabled 
1 = Heaters enabled 

Enable integrated use of internal exchanger heaters 
To enable or disable integrated use of internal exchanger heaters.  

0 = Heaters disabled 
1 = Heaters enabled 

Enable force heaters on during defrost. 
To enable or disable force heaters on during defrost.  

0 = Heaters enabled (ON) when requested by temperature controller (antifreeze or integrated use) 
1 = Heaters always enabled ON during defrost 

See defrost parameters – folder dF 
Number of internal exchanger heaters 
To modify the number of internal exchanger heaters.  

1 = 1 heater enabled 
2 = 2 heaters enabled 

Select probe to regulate internal exchanger heaters during antifreeze 
To select the probe for regulation of internal exchanger heaters during antifreeze.  

0 = Internal exchanger water/air inlet temperature 
1 = Internal exchanger water/air outlet temperature 

Internal exchanger heater regulator setpoint for antifreeze 
To modify the internal exchanger heater regulator setpoint for antifreeze 
Maximum internal exchanger heater regulator setpoint for antifreeze 
To modify the maximum setpoint of the internal exchanger heater regulator for antifreeze.  
Minimum internal exchanger heater regulator setpoint for antifreeze 
To modify the minimum setpoint of the internal exchanger heater regulator for antifreeze. 
Internal exchanger heater regulator hysteresis for antifreeze 
To modify the hysteresis of the internal exchanger heater regulator for antifreeze.  
Internal exchanger heater dynamic differential setpoint in integrated use 
To modify the dynamic differential setpoint of the internal exchanger heaters in integrated use.  
Maximum dynamic differential internal exchanger heaters in integrated use 
To modify the maximum dynamic differential of the internal exchanger heaters in integrated use. 
Internal exchanger heater dynamic differential proportional band in integrated use 
To modify the proportional band of the dynamic differential of the internal exchanger heaters in integrated use.  
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Internal exchanger heater regulator hysteresis in integrated use 
To modify the hysteresis of the internal exchanger heaters in integrated use.  
Enable digital dynamic differential of internal exchanger heaters in integrated use 
To enable the digital dynamic differential of the internal exchanger heaters in integrated use 

0 = Proportional differential 
1 = Fixed differential 

Differential setpoint internal exchanger heater 2 on in integrated use 
To modify the differential setpoint to switch on internal exchanger heater 2 in integrated use  
 

22.1.10 External exchanger electric heater parameters (HE)  
 
Enable external exchanger heaters for antifreeze 
To enable or disable external exchanger heaters for antifreeze 

0 = Heaters disabled 
1 = Heaters enabled 

Enable external exchanger heater regulator in standby for antifreeze 
To enable or disable external exchanger heaters in standby for antifreeze. 

0 = Heaters disabled 
1 = Heaters enabled 

Select probe to regulate external exchanger heaters during antifreeze 
To select the probe to control the external exchanger heaters during antifreeze. 

0 = External exchanger water inlet temperature 
1 = External exchanger outlet water temperature 

External exchanger heater switch on setpoint for antifreeze 
To modify the external exchanger switch on setpoint for antifreeze 
Maximum external exchanger heater regulator setpoint for antifreeze 
To modify the maximum setpoint of the external exchanger heater regulator for antifreeze. 
Minimum external exchanger heater regulator setpoint for antifreeze 
To modify the minimum setpoint of the external exchanger heater regulator for antifreeze.  
External exchanger heater regulator hysteresis for antifreeze 
To modify the regulator hysteresis of external exchanger heaters for antifreeze. 
 

22.1.11 Auxiliary electric heater parameters (HA)  
 
Enable auxiliary heater 
To enable or disable auxiliary heater.  

0 = Heaters disabled 
1 = Heaters enabled 

Auxiliary heater regulator setpoint 
To set the auxiliary heater regulator setpoint. 
Auxiliary heater regulator hysteresis 
To set the auxiliary heater regulator hysteresis.  
 

22.1.12 External circuit pump parameters (PE) 
 
Enable external circuit water pump.  
To enable or disable the external circuit water pump.  

0 = Pump disabled 
1 = Pump enabled 

22.1.13 Boiler parameters (br) -boiler 
 
Enable boiler 
To enable or disable the boiler. 

0 = Boiler disabled 
1 = Boiler enabled 

Enable boiler in heating only 
To enable or disable the boiler in heating only. 

0 = Boiler in integrated use 
1 = Boiler in heating 

Enable boiler digital dynamic differential 
To enable the digital dynamic differential of the boiler.  

0 = Proportional 
1 = Fixed 

Boiler dynamic differential setpoint 
To modify the setpoint of the boiler dynamic differential.  
Boiler dynamic differential proportional band 
To modify the proportional band of the dynamic differential of the boiler.  
Maximum boiler dynamic differential 
To modify the maximum dynamic differential of the boiler.  
Boiler regulator hysteresis 
To modify the hysteresis of the boiler regulator ( 
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22.1.14 Defrost parameters (dF)  
 
Enable defrost function 
To enable or disable the defrost function. 

0 = Defrost disabled 
1 = Defrost enabled 

Enable interval count between defrosts setpoint 
To modify the setpoint enabling the interval count between defrosts.  
Defrost deactivation setpoint 
To modify the defrost deactivation setpoint. 
Cumulative interval between defrosts 
To modify the overall time between defrosts.  
Compressor-valve-compressor delay before start defrost 
To modify the time between the compressor-valve-compressor delay and start of defrost.  
Compressor-valve-compressor delay at end of defrost. 
To modify the time between the compressor-valve-compressor delay and end of defrost.  
Dripping time 
To modify dripping time.  
Maximum defrost time. 
To modify maximum defrost time.  
Enable dynamic defrost differential 
To enable or disable the dynamic defrost differential.  

0 = Offset disabled 
1 = Offset enabled 

Maximum dynamic defrost differential 
To modify the maximum defrost dynamic differential. 
Defrost dynamic differential setpoint 
To modify the the dynamic differential setpoint for defrost.  
Dynamic defrost differential proportional band 
To modify the proportional band of the dynamic defrost differential. 
Select probe to enable interval count between defrosts 
To select the probe to enable the interval count between defrosts.  

0 = External exchanger temperature 
1 = High pressure input 
2 = Low pressure input 
3 = Internal exchanger pressure 
4 = External exchanger pressure 

Select probe to end defrost 
To select the probe to end defrost.  

0 = External exchanger temperature 
1 = High pressure input 
2 = Low pressure input 
3 = Internal exchanger pressure 
4 = External exchanger pressure 

Setpoint to clear cumulative time between defrosts 
To modify the setpoint clearing the cumulative time between defrosts.  

22.1.15 Dynamic setpoint parameters (dS)  
 
Enable dynamic temperature controller differential 
To enable or disable the dynamic temperature controller differential.  

0 = Dynamic setpoint disabled 
1 = Dynamic setpoint enabled 

Temperature controller dynamic differential proportional band in Cool 
Temperature controller dynamic differential proportional band in Heat 
To modify the proportional band of the temperature controller dynamic differential in Cool/Heat mode.  
Maximum temperature controller dynamic differential in Cool 
Maximum temperature controller dynamic differential in Heat 
To modify the maximum dynamic differential of the temperature controller in Cool/Heat mode.  
Temperature controller dynamic differential setpoint in Cool 
Temperature controller dynamic differential setpoint in Heat 
To modify the dynamic differential setpoint of the temperature controller in Cool/Heat mode.  
Enable temperature controller digital dynamic differential. 
To enable the digital dynamic differential of the temperature controller.  

0 = Proportional 
1 = Fixed 
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22.1.16 Adaptive parameters (Ad)  
 
Enable machine function without accumulation 
To enable or disable machine function without accumulation.  

0 = Accumulation disabled 
1 = Accumulation enabled 

Accumulation offset type 
To select the type of accumulation offset. 

0 = Setpoint 
1 = Hysteresis 
2 = Setpoint and hysteresis 

Accumulation offset constant 
To modify the accumulation offset constant.  
Accumulation offset differential 
To modify the accumulation differential offset.  
Block accumulation offset setpoint in cooling mode 
To modify the block accumulation offset setpoint in Cool mode.  
Block accumulation offset setpoint in heating mode 
To modify the block accumulation offset setpoint in Heat mode.  
Compressor on time for accumulation offset/regression 
To modify the compressor on time for accumulation offset and regression. 
Reference compressor on time for accumulation offset 
To modify the reference compressor on time for accumulation offset.  

22.1.17 Antifreeze parameters with heat pump (AF) 
 
Enable heat pump operation in antifreeze 
To enable or disable heat pump operation during antifreeze. 

0 = Heat pump disabled 
1 = Heat pump enabled 

Water pump regulator setpoint for heat pump operation during antifreeze 
To modify water pump regulator setpoint for heat pump operation during antifreeze.  
Heat pump regulator setpoint for antifreeze 
To modify heat pump regulator setpoint for antifreeze.  
Block heat pump setpoint in antifreeze 
To modify the setpoint to block heat pump during antifreeze.  
 

22.1.18 Power limitation parameters (PL) 
 
Enable power limitation function 
To enable or disable power limitation function  

0 = Power limitation disabled 
1 = Power limitation enabled 

Select probe for power limitation 
To select the probe for power limitation.  

0 = Internal exchanger water/air outlet temperature 
1 = High pressure 
2 = Low pressure 
3 = External temperature 

High pressure setpoint for power limitation 
To modify the high pressure setpoint for power limitation.  
Low pressure setpoint for power limitation 
To modify the low pressure setpoint for power limitation.  
High water temperature setpoint for power limitation 
To modify the high water temperature setpoint for power limitation.  
Low water temperature setpoint for power limitation. 
To modify the low water temperature setpoint for power limitation.  
External temperature setpoint for power limitation in Cool 
To modify the external temperature setpoint for power limitation in Cool mode.  
External temperature setpoint for power limitation in Heat 
To modify the external temperature setpoint for power limitation in Heat mode.  
Power limitation proportional band 
To modify the proportional band for power limitation. 
 

22.1.19 Alarm parameters (AL) 
 
Time interval for alarm event count 
To modify the interval in which alarm events are counted.  
Number of low pressure alarms.  
To modify the number of low pressure alarms.  
Low pressure alarm bypass time 
To modify the low pressure alarm bypass time.  
Number of high pressure alarms. 
To modify the number of high pressure alarms. 
Flow switch activation time for internal circuit manual alarm 
To modify the activation time of the flow switch for internal circuit manual alarms.  
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Bypass flow switch time from activation of the internal circuit water pump 
To modify the bypass flow switch time from activation of the internal circuit water pump.  
Flow switch activation time for internal circuit automatic alarms.  
To modify the activation time of the flow switch for internal circuit automatic alarms.  
Flow switch deactivation time for internal circuit automatic alarms. 
To modify the flow switch deactivation time for internal circuit automatic alarms.  
Number of compressor thermoswitch alarms.  
To modify the number of compressor thermoswitch alarms.  
Compressor thermoswitch alarm bypass time 
To modify the bypass time of the compressor thermoswitch alarm. 
Number of external exchanger fan thermoswitch alarms 
To modify the number of external exchanger fan thermoswitch alarms.  
Number of internal circuit antifreeze alarms.  
To modify the number of internal circuit antifreeze alarms.  
Internal circuit antifreeze alarm regulator setpoint 
To modify the internal circuit antifreeze alarm regulator setpoint.  
Internal circuit antifreeze alarm regulator hysteresis 
To modify the internal circuit antifreeze alarm regulator hysteresis.  
Enable force recirculation fan on during internal circuit antifreeze alarm 
To enable or disable the force recirculation fan on during internal circuit antifreeze alarm.  

0 = fan disabled 
1 = fan enabled 

Internal circuit antifreeze alarm bypass time 
To modify the internal circuit antifreeze alarm bypass time.  
Enable low refrigerant alarm.  
To enable or disable the low refrigerant alarm.  

0 = Low refrigerant alarm disabled 
1 = Low refrigerant alarm enabled 

Low refrigerant alarm bypass time.  
To modify the low refrigerant alarm bypass time.  
Low refrigerant alarm differential 
To modify the low refrigerant alarm differential.  
Time low refrigerant before alarm 
To modify the time refrigerant is low before alarm generated.  
Enable low pressure alarm during defrost 
To enable or disable the low pressure alarm during defrost. 

0 = Alarm disabled 
1 = Alarm enabled 

High temperature alarm regulator setpoint from analogue input 
To modify the setpoint of the high temperature alarm regulator from analogue input.  
High temperature alarm regulator hysteresis from analogue input 
To modify the hysteresis of the high temperature alarm regulator from analogue input.  
Time high temperature before alarm 
To modify the time temperature is high before alarm generated.  
Low pressure alarm regulator setpoint from analogue input 
To modify the setpoint of the low pressure alarm regulator from analogue input.  
High pressure alarm regulator setpoint from analogue input 
To modify the setpoint of the high pressure alarm regulator from analogue input.  
Low pressure alarm regulator hysteresis from analogue input 
To modify the setpoint of the low pressure alarm regulator hysteresis from analogue input.  
High pressure alarm regulator hysteresis from analogue input 
To modify the hysteresis of the high pressure alarm regulator from analogue input.  
Low pressure alarm bypass time from analogue input 
To modify the low pressure alarm bypass time from analogue input.  
Number of low pressure alarms from analogue input 
To modify the number of low pressure alarms from analogue input.  
Compressor 1 on time for service message 
To modify the on time of compressor 1 for the service message.  
Compressor 2 on time for service message 
To modify the on time of compressor 2 for the service message.  
Pump 1 on time for service message 
To modify the on time of pump 1 for the service message.  
Pump 2 on time for service message 
To modify the on time of pump 2 for the service message.  
Maximum number of events in alarm log 
To modify the maximum number of events stored in the alarm log.  
Number of internal exchanger fan thermoswitch alarms 
To modify the number of internal exchanger fan thermoswitch alarms.  
Flow switch activation time for external circuit manual alarm 
To modify the activation time of the flow switch for external circuit manual alarms.  
Bypass flow switch time from activation of the external circuit water pump 
To modify the bypass flow switch time from activation of the external circuit water pump. 
Flow switch activation time for external circuit automatic alarms. 
To modify the activation time of the flow switch for external circuit automatic alarms.  
Flow switch deactivation time for external circuit automatic alarms. 
To modify the deactivation time of the flow switch for external circuit automatic alarms.  
Number of internal circuit pump thermoswitch alarms. 
To modify the number of internal circuit pump thermoswitch alarms.  
Number of external circuit pump thermoswitch alarms. 
To modify the number of external circuit pump thermoswitch alarms. 
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Number of compressor oil pressure switch alarms 
To modify the number of compressor oil pressure switch alarms.  
Number of high pressure alarms from analogue input 
To modify the number of high pressure alarms from analogue input.  
Number of external circuit antifreeze alarms. 
To modify the number of external circuit antifreeze alarms.  
External circuit antifreeze alarm regulator setpoint 
To modify the external circuit antifreeze alarm regulator setpoint.  
External circuit antifreeze alarm regulator hysteresis 
To modify the external circuit antifreeze alarm regulator hysteresis.  
External circuit antifreeze alarm bypass time 
To modify the external circuit antifreeze alarm bypass time.  
Compressor oil pressure switch alarm bypass time 
To modify the compressor oil pressure switch alarm bypass time.  
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22.2 Parameters / visibility table, folder visibility table and client table 
The tables below list all information required to read, write and decode all accessible resources in the device.  
There are three tables: 

The parameters table contains all device configuration parameters stored in the instrument's non-volatile memory.  
The folders table lists the visibility of all parameter folders.  
The client table includes all I/O and alarm state resources available in the instrument's volatile memory. 

 
Description of columns: 
 
This indicates the label of the folder containing the parameter in question 
 
This indicates the label used to display the parameters in the instrument's menu. 
 
The whole part represents the address of the MODBUS register containing the value of the resource to be read or written 
to the instrument. The value after the point indicates the position of the most significant data bit in the register; if not 
indicated it is taken to be zero. This information is always provided when the register contains more than one information 
item, and it is necessary to distinguish which bits actually represent the data (the working size of the data indicated in the 
DATA SIZE colum is also taken into consideration). Given that the modbus registers are the size of one WORD (16 bit), the 
index number after the point can vary from 0 (least significant bit –LSb–) to 15 (most significant bit –MSb–). 
 
Examples (in binary form the least significant bit is the first on the right): 

 
VAL PAR AdDRESS DATA SIZE Value Content of register 

8806 WORD 1350 1350 (0000010101000110) 
8806 Byte 70 1350 (0000010101000110) 

8806.8 Byte 5 1350 (0000010101000110) 
8806.14 1 bit 0 1350 (0000010101000110) 
8806,7 4 bits 10 1350 (0000010101000110) 

 
Important: when the register contains more than one data item, during the write operation proceed as follows: 

read current register value 
modify the bits that represent the resource concerned 
write the register 

 
Same as above. In this case, the parameter visibility value is in the MODBUS register address. 
By default, all parameters have:  

Data size  2 bits 
Range 0…3 
**Visibility  3 
UM   number 

 
**Value  Meaning 

Value 3 = parameter or folder always visible  
Value 2 = manufacturer level; these parameters can only be seen by entering the manufacturer's password 
(see parameter UI18) (all parameters specified as always visible, parameters that are visible at the installation 
level, and manufacturer level parameters will be visible).  
Value 1 = installation level; these parameters can only be viewed by entering the installation password (see 
parameter UI17) (all parameters specified as always visible and parameters that are visible at the installation 
level will be visible) 
Value 0  = parameter or folder NOT visible 

 
 

3. Parameters and/or folders with visibility level <>3 (i.e. password protected) will only be visible if the correct 
password is entered (installation or manufacturer) following the procedure outlined below: 

4. Parameters and/or folders with visibility level =3 are always visible and no password is required; in this case, the 
procedure below is not required.  

 
Examples (in binary form the least significant bit is the first on the right): 
Default visibility: 
 

VAL PAR ADDRESS DATA SIZE Value Content of register 
49481.6 2 bits 3 65535 -------------(1111111111111111) 
49482 2 bits 3 65535 (1111111111111111) 

49482.2 2 bits 3 65535 (1111111111111111) 
49482.4 2 bits 3 65535 (1111111111111111) 
49482.6 2 bits 3 65535 (1111111111111111) 

 
To modify the visibility value of parameter CF04 (address 49482.6) from 3 to 0: 
Visibility modified 
 

VAL PAR ADDRESS DATA SIZE Value Content of register 
49481.6 2 bits 0 16383  (0011111111111111) 

 
  

FOLDER 
LABEL 

VALUE PAR 
AdDRESS 

VIS PAR ADDRESS 



 
Indicates if the device MUST be switched off then back on again to modify the parameter. 

Y=YES the device MUST be switched off then back on again to modify the parameter: 
N=NO the device DOESN'T need to be switched off then back on again to modify the parameter.  

Example: ALL configuration parameters (folder CF) equal Y, so the device MUST ALWAYS BE SWITCHED OFF THEN BACK 
ON AGAIN TO MODIFY THEM. 
 
Indicates if resources are read/write, read-only or write-only: 

R Read-only resource. 
W Write-only resource. 
RW Read / write resource. 

 
Indicates the size of the data in bits. 

WORD = 16 bits 
Byte =  8 bits 
“n” bit =  0...15 bits depending on value of “n” 

 
When the field indicates “Y”, the value read by the register must be converted, because the value represents a number 
with a sign. In the other cases the value is always positive or null. 
To carry out conversion, proceed as follows: 

if the value in the register is between 0 and 32,767, the result is the value itself (zero and positive values). 
if the value in the register is between 32,768 and 65,535, the result is the value of the register - 65,536 (negative 

values). 
 
Describes the interval of values that can be assigned to the parameter. It can be correlated with other parameters in the 
instrument (indicated with the parameter label). 
 
Indicates the factory setting for the standard model of the instrument. In this table, take hardware to be ST544/C with 4 
relays + TRIAC + 2 analogue outputs A01 AO2 PWM + 1 low voltage analogue output A03. 
 
If = -1 the value read from the register is divided by 10 (value/10) to convert it to the values given in the RANGE and 
DEFAULT column and the unit of measure specified in the U.M. column.  
Example: parameter CF04 = 50.0. Column EXP = -1: 

The value read by the device/ParamManager is 50.0. 
The value read from the register is 500 --> 500/10 = 50.0. 

 
Measurement unit for values converted according to the rules indicated in the CPL and EXP columns. 

22.2.1 Parameters / visibility table 
(See next page) 
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09
 

16
91

0 
W

O
RD

 
Y 

-1
 

49
50

8,
4 

Y 
RW

 
M

ax
im

um
 te

m
pe

ra
tu

re
 c

on
tr

ol
 s

et
po

in
t i

n 
He

at
 

tr
08

 ..
. 9

9.
9 

45
.0

 
°C

/B
ar

 
tr

 
tr

10
 

16
91

2 
W

O
RD

 
Y 

-1
 

49
50

8,
6 

 N
 

RW
 

Te
m

pe
ra

tu
re

 c
on

tr
ol

 h
ys

te
re

sis
 in

 C
oo

l 
0 

... 
25

.5
 

3.
0 

°C
/B

ar
 

tr
 

tr
11

 
16

91
4 

W
O

RD
 

Y 
-1

 
49

50
9 

 N
 

RW
 

Te
m

pe
ra

tu
re

 c
on

tr
ol

 h
ys

te
re

sis
 in

 H
ea

t 
0 

... 
25

.5
 

3.
0 

°C
/B

ar
 

tr
 

tr
12

 
16

91
6 

W
O

RD
 

Y 
-1

 
49

50
9,

2 
 N

 
RW

 
In

se
rt

 st
ep

s/
co

m
pr

es
so

rs
 d

iff
er

en
tia

l i
n 

Co
ol

 
0 

... 
25

.5
 

3.
0 

°C
/B

ar
 

tr
 

tr
13

 
16

91
8 

W
O

RD
 

Y 
-1

 
49

50
9,

4 
 N

 
RW

 
In

se
rt

 st
ep

s/
co

m
pr

es
so

rs
 d

iff
er

en
tia

l i
n 

He
at

 
0 

... 
25

.5
 

3.
0 

°C
/B

ar
 

tr
 

tr
14

 
49

68
8 

BY
TE

 
  

  
49

50
9,

6 
 Y

 
RW

 
Se

le
ct

 p
ro

be
s 

fo
r t

em
pe

ra
tu

re
 c

on
tro

l d
iff

er
en

tia
l i

n 
Co

ol
 

0 
... 

3 
0 

nu
m

 

tr
 

tr
15

 
49

68
9 

BY
TE

 
  

  
49

51
0 

 Y
 

RW
 

Se
le

ct
 p

ro
be

s 
fo

r t
em

pe
ra

tu
re

 c
on

tro
l d

iff
er

en
tia

l i
n 

He
at

 
0 

... 
3 

0 
nu

m
 

tr
 

tr
16

 
49

69
6 

BY
TE

 
  

  
49

51
0,

2 
 Y

 
RW

 
En

ab
le

 st
op

 h
ea

t p
um

p 
fu

nc
tio

n 
0 

... 
1 

0 
nu

m
 

tr
 

tr
17

 
16

93
0 

W
O

RD
 

Y 
-1

 
49

51
0,

4 
 N

 
RW

 
St

op
 h

ea
t p

um
p 

fu
nc

tio
n 

se
tp

oi
nt

 
-5

0.
0 

... 
99

.9
 

10
.0

 
°C

 
tr

 
tr

18
 

16
93

2 
W

O
RD

 
Y 

-1
 

49
51

0,
6 

 N
 

RW
 

St
op

 h
ea

t p
um

p 
hy

st
er

es
is 

0 
...

 2
5.

5 
2.

0 
°C

 

tr
 

tr
19

 
16

93
4 

W
O

RD
 

Y 
-1

 
49

51
1 

 N
 

RW
 

Se
tp

oi
nt

 d
iff

er
en

tia
l i

n 
Co

ol
 fr

om
 E

co
no

m
y 

in
pu

t 
-2

5.
5 

... 
25

.5
 

5.
0 

°C
/B

ar
 

tr
 

tr
20

 
16

93
6 

W
O

RD
 

Y 
-1

 
49

51
1,

2 
 N

 
RW

 
Se

tp
oi

nt
 d

iff
er

en
tia

l i
n 

He
at

 fr
om

 E
co

no
m

y 
In

pu
t 

-2
5.

5 
... 

25
.5

 
5.

0 
°C

/B
ar

 

St
 

St
00

 
49

71
2 

BY
TE

 
  

  
49

51
1,

4 
 Y

 
RW

 
Se

le
ct

 o
pe

ra
tin

g 
m

od
e 

0 
...

 2
 

2 
nu

m
 

St
 

St
01

 
49

71
3 

BY
TE

 
  

  
49

51
1,

6 
 Y

 
RW

 
En

ab
le

 c
ha

ng
e 

m
od

e 
fr

om
 a

na
lo

gu
e 

in
pu

t 
0 

...
 1

 
0 

nu
m

 
St

 
St

02
 

49
71

4 
BY

TE
 

  
  

49
51

2 
 Y

 
RW

 
Se

le
ct

 p
ro

be
 to

 c
ha

ng
e 

au
to

m
at

ic
 m

od
e 

0 
...

 2
 

0 
nu

m
 

St
 

St
03

 
16

94
8 

W
O

RD
 

Y 
-1

 
49

51
2,

2 
 N

 
RW

 
Di

ffe
re

nt
ia

l f
or

 c
ha

ng
e 

au
to

m
at

ic
 m

od
e 

in
 H

ea
t 

-2
5.

5 
... 

25
.5

 
-1

0.
0 

°C
 

St
 

St
04

 
16

95
0 

W
O

RD
 

Y 
-1

 
49

51
2,

4 
 N

 
RW

 
Di

ffe
re

nt
ia

l f
or

 c
ha

ng
e 

au
to

m
at

ic
 m

od
e 

in
 C

oo
l 

-2
5.

5 
... 

25
.5

 
10

.0
 

°C
 

CP
 

CP
00

 
49

72
8 

BY
TE

 
  

  
49

51
2,

6 
 Y

 
RW

 
Ty

pe
 o

f c
om

pr
es

so
r 

0 
... 

1 
0 

nu
m

 
CP

 
CP

01
 

49
72

9 
BY

TE
 

  
  

49
51

3 
 Y

 
RW

 
N

um
be

r o
f c

om
pr

es
so

rs
 p

er
 c

irc
ui

t 
1 

... 
2 

2 
nu

m
 

CP
 

CP
02

 
49

73
0 

BY
TE

 
  

  
49

51
3,

2 
 Y

 
RW

 
Se

le
ct

 c
om

pr
es

so
r o

n 
se

qu
en

ce
 

0 
... 

6 
1 

nu
m

 

En
er

gy
 S

T5
00
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4/
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FOLDER 

LABEL 

VALUE PAR ADDRESS 

DATA SIZE 

CPL 

EXP 

VIS PAR ADDRESS 

RESET (Y/N) 

R/W 

DESCRIPTION 

RANGE 

DEFAULT 

M.U. 

CP
 

CP
03

 
49

73
1 

BY
TE

 
  

  
49

51
3,

4 
 Y

 
RW

 
M

in
im

um
 o

ff/
on

 fo
r s

am
e 

co
m

pr
es

so
r 

0 
... 

25
5 

18
 

se
c*

10
 

CP
 

CP
04

 
49

73
2 

BY
TE

 
  

  
49

51
3,

6 
 Y

 
RW

 
M

in
im

um
 o

n/
on

 ti
m

e 
fo

r s
am

e 
co

m
pr

es
so

r 
0 

... 
25

5 
30

 
se

c*
10

 

CP
 

CP
05

 
49

73
3 

BY
TE

 
  

  
49

51
4 

 Y
 

RW
 

M
in

im
um

 o
n/

on
 ti

m
e 

fo
r d

iff
er

en
t c

om
pr

es
so

rs
 

0 
... 

25
5 

10
 

se
c 

CP
 

CP
06

 
49

73
4 

BY
TE

 
  

  
49

51
4,

2 
 Y

 
RW

 
M

in
im

um
 o

ff/
of

f t
im

e 
fo

r d
iff

er
en

t c
om

pr
es

so
rs

 
0 

... 
25

5 
10

 
se

c 

CP
 

CP
07

 
49

73
5 

BY
TE

 
  

  
49

51
4,

4 
 Y

 
RW

 
M

in
im

um
 c

om
pr

es
so

r o
n 

tim
e 

0 
... 

25
5 

2 
se

c*
10

 

CP
 

CP
08

 
49

73
6 

BY
TE

 
  

  
49

51
4,

6 
 Y

 
RW

 
M

in
im

um
 c

om
pr

es
so

r o
n 

tim
e 

pe
r s

pl
itt

in
g 

in
cr

em
en

t 
0 

... 
25

5 
10

 
se

c 

CP
 

CP
09

 
49

73
7 

BY
TE

 
  

  
49

51
5 

 Y
 

RW
 

M
in

im
um

 c
om

pr
es

so
r o

n 
tim

e 
pe

r s
pl

itt
in

g 
de

cr
ea

se
 

0 
... 

25
5 

5 
se

c 

CP
 

CP
10

 
49

73
8 

BY
TE

 
  

  
49

51
5,

2 
 Y

 
RW

 
Co

m
pr

es
so

r o
pe

ra
tin

g 
tim

e 
fo

r e
ac

h 
on

 se
qu

en
ce

 
0 

... 
25

5 
18

 
se

c*
10

 

PI
 

PI
00

 
49

74
4 

BY
TE

 
  

  
49

51
5,

4 
 Y

 
RW

 
En

ab
le

 p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
0 

...
 1

 
1 

nu
m

 

PI
 

PI
01

 
49

74
5 

BY
TE

 
  

  
49

51
5,

6 
 Y

 
RW

 
Se

le
ct

 p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
fu

nc
tio

n 
0 

...
 3

 
1 

nu
m

 

PI
 

PI
02

 
49

74
6 

BY
TE

 
  

  
49

51
6 

 Y
 

RW
 

De
la

y 
pr

im
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

on
 - 

co
m

pr
es

so
r o

n 
0 

... 
25

5 
60

 
se

c 

PI
 

PI
03

 
49

74
7 

BY
TE

 
  

  
49

51
6,

2 
 Y

 
RW

 
De

la
y 

co
m

pr
es

so
r o

ff 
- p

rim
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

of
f 

0 
... 

25
5 

60
 

se
c 

PI
 

PI
04

 
49

74
8 

BY
TE

 
  

  
49

51
6,

4 
 Y

 
RW

 
M

in
im

um
 p

rim
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

sp
ee

d 
in

 C
oo

l 
0 

... 
10

0 
30

 
% 

PI
 

PI
05

 
49

74
9 

BY
TE

 
  

  
49

51
6,

6 
 Y

 
RW

 
M

ax
im

um
  p

rim
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

sp
ee

d 
in

 C
oo

l 
0 

... 
10

0 
10

0 
% 

PI
 

PI
06

 
16

98
2 

W
O

RD
 

Y 
-1

 
49

51
7 

 N
 

RW
 

M
in

im
um

 p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
se

tp
oi

nt
 sp

ee
d 

in
 C

oo
l 

-5
0.

0 
... 

99
.9

 
20

.0
 

°C
 

PI
 

PI
07

 
16

98
4 

W
O

RD
 

Y 
-1

 
49

51
7,

2 
 N

 
RW

 
Pr

op
or

tio
na

l b
an

d 
pr

im
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

in
 C

oo
l 

-2
5.

5 
... 

25
.5

 
8.

0 
°C

 

PI
 

PI
08

 
49

75
4 

BY
TE

 
  

  
49

51
7,

4 
 N

 
RW

 
Fa

n 
sp

ee
d 

se
tp

oi
nt

 fo
r p

rim
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

m
od

ul
at

io
n 

in
 c

oo
l 

0 
... 

10
0 

80
 

% 

En
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FOLDER 

LABEL 

VALUE PAR ADDRESS 

DATA SIZE 

CPL 

EXP 

VIS PAR ADDRESS 

RESET (Y/N) 

R/W 

DESCRIPTION 

RANGE 

DEFAULT 

M.U. 

PI
 

PI
09

 
49

75
5 

BY
TE

 
  

  
49

51
7,

6 
 Y

 
RW

 
Su

rg
e 

cu
rr

en
t t

im
e 

pr
im

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
in

 C
oo

l 
0 

... 
25

5 
2 

se
c 

PI
 

PI
10

 
49

75
6 

BY
TE

 
  

  
49

51
8 

 Y
 

RW
 

M
in

im
um

 p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
sp

ee
d 

in
 H

ea
t 

0 
... 

10
0 

30
 

% 

PI
 

PI
11

 
49

75
7 

BY
TE

 
  

  
49

51
8,

2 
 Y

 
RW

 
M

ax
im

um
 p

rim
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

sp
ee

d 
in

 H
ea

t 
0 

... 
10

0 
10

0 
% 

PI
 

PI
12

 
16

99
0 

W
O

RD
 

Y 
-1

 
49

51
8,

4 
N

 
RW

 
M

in
im

um
 p

rim
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

se
tp

oi
nt

 sp
ee

d 
in

 H
ea

t 
-5

0.
0 

... 
99

.9
 

20
.0

 
°C

 

PI
 

PI
13

 
16

99
2 

W
O

RD
 

Y 
-1

 
49

51
8,

6 
 N

 
RW

 
Pr

op
or

tio
na

l b
an

d 
pr

im
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

in
 H

ea
t 

-2
5.

5 
... 

25
.5

 
18

.0
 

°C
 

PI
 

PI
14

 
49

76
2 

BY
TE

 
  

  
49

51
9 

 N
 

RW
 

Fa
n 

sp
ee

d 
se

tp
oi

nt
 fo

r p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
m

od
ul

at
io

n 
in

 H
ea

t 
0 

... 
10

0 
80

 
% 

PI
 

PI
15

 
49

76
3 

BY
TE

 
  

  
49

51
9,

2 
 Y

 
RW

 
Su

rg
e 

cu
rr

en
t t

im
e 

pr
im

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
in

 H
ea

t 
0 

... 
25

5 
2 

se
c 

PI
 

PI
16

 
49

76
4 

BY
TE

 
  

  
49

51
9,

4 
 Y

 
RW

 
En

ab
le

 p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
an

ti-
lo

ck
 fu

nc
tio

n 
0 

...
 1

 
0 

nu
m

 

PI
 

PI
17

 
49

76
5 

BY
TE

 
  

  
49

51
9,

6 
 Y

 
RW

 
Ti

m
e 

pr
im

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
no

t a
ct

iv
e 

fo
r a

nt
i-l

oc
k 

0 
...

 2
55

 
50

 
or

e 

PI
 

PI
18

 
49

76
6 

BY
TE

 
  

  
49

52
0 

 Y
 

RW
 

Ti
m

e 
pr

im
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

on
 fo

r a
nt

i-l
oc

k 
1 

... 
25

5 
10

 
se

c 

PI
 

PI
19

 
49

76
7 

BY
TE

 
  

  
49

52
0,

2 
 Y

 
RW

 
En

ab
le

 p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
an

ti-
fr

ee
ze

 fu
nc

tio
n 

0 
...

 1
 

0 
nu

m
 

PI
 

PI
20

 
17

00
0 

W
O

RD
 

Y 
-1

 
49

52
0,

4 
 N

 
RW

 
Pr

im
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

re
gu

la
to

r s
et

po
in

t f
or

 a
nt

i-f
re

ez
e 

-5
0.

0 
... 

99
.9

 
8.

0 
°C

 

PI
 

PI
21

 
17

00
2 

W
O

RD
 

Y 
-1

 
49

52
0,

6 
 N

 
RW

 
Pr

im
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

re
gu

la
to

r h
ys

te
re

sis
 fo

r a
nt

i-f
re

ez
e 

0.
0 

... 
25

.5
 

2.
0 

°C
 

PI
 

PI
22

 
49

77
2 

BY
TE

 
  

  
49

52
1 

 Y
 

RW
 

En
ab

le
 p

rim
ar

y 
ci

rc
ui

t w
at

er
 p

um
p 

on
 w

he
n 

an
ti-

fr
ee

ze
 h

ea
te

rs
 o

n 
0 

...
 1

 
0 

nu
m

 

PI
 

PI
23

 
49

77
3 

BY
TE

 
  

  
49

52
1,

2 
 N

 
RW

 
Fa

n 
sp

ee
d 

hy
st

er
es

is 
fo

r p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
m

od
ul

at
io

n 
in

 H
ea

t 
0 

... 
10

0 
10

 
% 

PI
 

PI
24

 
49

77
4 

BY
TE

 
  

  
49

52
1,

4 
 N

 
RW

 
Fa

n 
sp

ee
d 

hy
st

er
es

is 
fo

r p
rim

ar
y 

ci
rc

ui
t w

at
er

 p
um

p 
m

od
ul

at
io

n 
in

 C
oo

l 
0 

... 
10

0 
10

 
% 

En
er

gy
 S
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00

 
11

6/
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FOLDER 

LABEL 

VALUE PAR ADDRESS 

DATA SIZE 

CPL 

EXP 

VIS PAR ADDRESS 

RESET (Y/N) 

R/W 

DESCRIPTION 

RANGE 

DEFAULT 

M.U. 

FI
 

FI
00

 
49

79
2 

BY
TE

 
  

  
49

52
1,

6 
 Y

 
RW

 
En

ab
le

 re
ci

rc
ul

at
in

g 
fa

n 
0 

... 
1 

0 
nu

m
 

FI
 

FI
01

 
49

79
3 

BY
TE

 
  

  
49

52
2 

 Y
 

RW
 

Se
le

ct
 re

ci
rc

ul
at

in
g 

fa
n 

fu
nc

tio
n 

0 
... 

1 
1 

nu
m

 
FI

 
FI

02
 

17
02

6 
W

O
RD

 
Y 

-1
 

49
52

2,
2 

 N
 

RW
 

Re
ci

rc
ul

at
in

g 
fa

n 
re

gu
la

to
r h

ys
te

re
sis

 in
 C

oo
l 

0.
0 

... 
25

.5
 

2.
0 

°C
 

FI
 

FI
03

 
17

02
8 

W
O

RD
 

Y 
-1

 
49

52
2,

4 
 N

 
RW

 
Re

ci
rc

ul
at

in
g 

fa
n 

re
gu

la
to

r h
ys

te
re

sis
 in

 H
ea

t 
0.

0 
... 

25
.5

 
2.

0 
°C

 
FI

 
FI

04
 

49
79

8 
BY

TE
 

  
  

49
52

2,
6 

 Y
 

RW
 

En
ab

le
 H

ot
 S

ta
rt

 fu
nc

tio
n 

0 
... 

1 
1 

nu
m

 
FI

 
FI

05
 

17
03

2 
W

O
RD

 
Y 

-1
 

49
52

3 
 N

 
RW

 
Ho

t S
ta

rt
 re

gu
la

to
r s

et
 p

oi
nt

 
0.

0 
... 

99
.9

 
38

.0
 

°C
 

FI
 

FI
06

 
17

03
4 

W
O

RD
 

Y 
-1

 
49

52
3,

2 
 N

 
RW

 
Ho

t S
ta

rt
 re

gu
la

to
r h

ys
te

re
sis

 
0.

0 
... 

15
.0

 
2.

0 
°C

 
FI

 
FI

07
 

49
80

5 
BY

TE
 

  
  

49
52

3,
4 

 Y
 

RW
 

Po
st

-v
en

til
at

io
n 

tim
e 

in
 H

ea
t 

0 
... 

25
5 

10
 

se
c 

FI
 

FI
08

 
49

80
6 

BY
TE

 
  

  
49

52
3,

6 
 Y

 
RW

 
D

el
ay

 c
om

pr
es

so
r o

n 
- r

ec
irc

ul
at

in
g 

fa
n 

on
 

0 
... 

25
5 

10
 

se
c 

FE
 

FE
00

 
49

80
8 

BY
TE

 
  

  
49

52
4 

 Y
 

RW
 

En
ab

le
 o

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 
0 

...
 1

 
1 

nu
m

 

FE
 

FE
01

 
49

80
9 

BY
TE

 
  

  
49

52
4,

2 
 Y

 
RW

 
Se

le
ct

 o
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 fu

nc
tio

n 
m

od
e 

0 
...

 1
 

1 
nu

m
 

FE
 

FE
02

 
49

81
0 

BY
TE

 
  

  
49

52
4,

4 
 Y

 
RW

 
Su

rg
e 

cu
rr

en
t t

im
e 

op
en

 sy
st

em
 in

te
rc

oo
le

r f
an

 
0 

... 
60

 
2 

se
c 

FE
 

FE
03

 
49

81
1 

BY
TE

 
  

  
49

52
4,

6 
 Y

 
RW

 
En

ab
le

 o
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 o

n 
w

ith
 c

om
pr

es
so

r o
ff 

0 
...

 1
 

0 
nu

m
 

FE
 

FE
04

 
49

81
2 

BY
TE

 
  

  
49

52
5 

 Y
 

RW
 

Cu
t-

of
f o

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 b
yp

as
s t

im
e 

0 
... 

25
5 

2 
se

c 

FE
 

FE
05

 
49

81
3 

BY
TE

 
  

  
49

52
5,

2 
 Y

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 p
re

-v
en

til
at

io
n 

tim
e 

in
 C

oo
l  

0 
... 

25
5 

15
 

se
c 

FE
 

FE
06

 
49

81
4 

BY
TE

 
  

  
49

52
5,

4 
 Y

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 p
re

-v
en

til
at

io
n 

tim
e 

in
 H

ea
t 

0 
... 

25
5 

15
 

se
c 

FE
 

FE
07

 
49

81
6 

BY
TE

 
  

  
49

52
5,

6 
 Y

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
in

im
um

 sp
ee

d 
in

 C
oo

l 
0 

... 
10

0 
50

 
% 

FE
 

FE
08

 
49

81
7 

BY
TE

 
  

  
49

52
6 

 Y
 

RW
 

O
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 a

ve
ra

ge
 s

pe
ed

 in
 C

oo
l 

0 
... 

10
0 

95
 

% 

FE
 

FE
09

 
49

81
8 

BY
TE

 
  

  
49

52
6,

2 
 Y

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
ax

im
um

 sp
ee

d 
in

 C
oo

l 
0 

... 
10

0 
10

0 
% 

FE
 

FE
10

 
49

81
9 

BY
TE

 
  

  
49

52
6,

4 
 Y

 
RW

 
Se

le
ct

 p
ro

be
 to

 re
gu

la
te

 o
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 in

 C
oo

l 
0 

...
 4

 
0 

nu
m
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FOLDER 

LABEL 

VALUE PAR ADDRESS 

DATA SIZE 

CPL 

EXP 

VIS PAR ADDRESS 

RESET (Y/N) 

R/W 

DESCRIPTION 

RANGE 

DEFAULT 

M.U. 

FE
 

FE
11

 
17

05
2 

W
O

RD
 

Y 
-1

 
49

52
6,

6 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
in

im
um

 s
et

po
in

t s
pe

ed
 in

 C
oo

l 
-5

0.
0 

... 
99

.9
 

14
.0

 
°C

/B
ar

 

FE
 

FE
12

 
17

05
4 

W
O

RD
 

Y 
-1

 
49

52
7 

 N
 

RW
 

O
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 m

ax
im

um
 sp

ee
d 

di
ffe

re
nt

ia
l i

n 
Co

ol
 

-5
0.

0 
... 

99
.9

 
5.

5 
°C

/B
ar

 

FE
 

FE
13

 
17

05
6 

W
O

RD
 

Y 
-1

 
49

52
7,

2 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 p
ro

po
rt

io
na

l b
an

d 
sp

ee
d 

in
 C

oo
l 

0.
0 

... 
25

.5
 

3.
5 

°C
/B

ar
 

FE
 

FE
14

 
17

05
8 

W
O

RD
 

Y 
-1

 
49

52
7,

4 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
ax

im
um

 sp
ee

d 
hy

st
er

es
is 

in
 C

oo
l 

0.
0 

... 
25

.5
 

1.
0 

°C
/B

ar
 

FE
 

FE
15

 
17

06
0 

W
O

RD
 

Y 
-1

 
49

52
7,

6 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 h
ys

te
re

sis
 c

ut
-o

ff 
in

 C
oo

l 
0.

0 
... 

25
.5

 
1.

0 
°C

/B
ar

 

FE
 

FE
16

 
17

06
2 

W
O

RD
 

Y 
-1

 
49

52
8 

 N
 

RW
 

O
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 d

iff
er

en
tia

l c
ut

-o
ff 

in
 C

oo
l 

0.
0 

... 
25

.5
 

2.
0 

°C
/B

ar
 

FE
 

FE
17

 
49

83
2 

BY
TE

 
  

  
49

52
8,

2 
 Y

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
in

im
um

 sp
ee

d 
in

 H
ea

t 
0 

... 
10

0 
50

 
% 

FE
 

FE
18

 
49

83
3 

BY
TE

 
  

  
49

52
8,

4 
 Y

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 a
ve

ra
ge

 s
pe

ed
 in

 H
ea

t 
0 

... 
10

0 
95

 
% 

FE
 

FE
19

 
49

83
4 

BY
TE

 
  

  
49

52
8,

6 
 Y

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
ax

im
um

 sp
ee

d 
in

 H
ea

t 
0 

... 
10

0 
10

0 
% 

FE
 

FE
20

 
49

83
5 

BY
TE

 
  

  
49

52
9 

 Y
 

RW
 

Se
le

ct
 p

ro
be

 to
 re

gu
la

te
 o

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 in
 H

ea
t 

0 
...

 4
 

0 
nu

m
 

FE
 

FE
21

 
17

06
8 

W
O

RD
 

Y 
-1

 
49

52
9,

2 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
in

im
um

 s
et

po
in

t s
pe

ed
 in

 H
ea

t 
-5

0.
0 

... 
99

.9
 

5.
5 

°C
/B

ar
 

FE
 

FE
22

 
17

07
0 

W
O

RD
 

Y 
-1

 
49

52
9,

4 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 m
ax

im
um

 sp
ee

d 
di

ffe
re

nt
ia

l i
n 

He
at

 
-5

0.
0 

... 
99

.9
 

1.
7 

°C
/B

ar
 

FE
 

FE
23

 
17

07
2 

W
O

RD
 

Y 
-1

 
49

52
9,

6 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 p
ro

po
rt

io
na

l b
an

d 
sp

ee
d 

in
 H

ea
t 

0.
0 

... 
25

.5
 

1.
0 

°C
/B

ar
 

FE
 

FE
24

 
17

07
4 

W
O

RD
 

Y 
-1

 
49

53
0 

 N
 

RW
 

O
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 m

ax
im

um
 sp

ee
d 

hy
st

er
es

is 
in

 H
ea

t 
0.

0 
... 

25
.5

 
0.

5 
°C

/B
ar

 

FE
 

FE
25

 
17

07
6 

W
O

RD
 

Y 
-1

 
49

53
0,

2 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 h
ys

te
re

sis
 c

ut
-o

ff 
in

 H
ea

t 
0.

0 
... 

25
.5

 
0.

5 
°C

/B
ar

 

FE
 

FE
26

 
17

07
8 

W
O

RD
 

Y 
-1

 
49

53
0,

4 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 d
iff

er
en

tia
l c

ut
-o

ff 
in

 H
ea

t 
0.

0 
... 

25
.5

 
1.

0 
°C

/B
ar

 

En
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FOLDER 

LABEL 

VALUE PAR ADDRESS 

DATA SIZE 

CPL 

EXP 

VIS PAR ADDRESS 

RESET (Y/N) 

R/W 

DESCRIPTION 

RANGE 

DEFAULT 

M.U. 

FE
 

FE
27

 
49

84
8 

BY
TE

 
  

  
49

53
0,

6 
 N

 
RW

 
En

ab
le

 o
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 o

n 
du

rin
g 

de
fr

os
t 

0 
...

 1
 

0 
nu

m
 

FE
 

FE
28

 
17

08
2 

W
O

RD
 

Y 
-1

 
49

53
1 

 N
 

RW
 

O
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 sw

itc
h 

on
 se

tp
oi

nt
 d

ur
in

g 
de

fr
os

t 
-5

0.
0 

... 
99

.9
 

19
.0

 
°C

/B
ar

 

FE
 

FE
29

 
17

08
4 

W
O

RD
 

Y 
-1

 
49

53
1,

2 
 N

 
RW

 
O

pe
n 

sy
st

em
 in

te
rc

oo
le

r f
an

 sw
itc

h-
on

 h
ys

te
re

sis
 d

ur
in

g 
de

fr
os

t 
0.

0 
... 

25
.5

 
1.

0 
°C

/B
ar

 

FE
 

FE
30

 
49

85
4 

BY
TE

 
  

  
49

53
1,

4 
 Y

 
RW

 
Se

le
ct

 p
ro

be
 to

 re
gu

la
te

 o
pe

n 
sy

st
em

 in
te

rc
oo

le
r f

an
 d

ur
in

g 
de

fr
os

t 
0 

...
 3

 
1 

nu
m

 

PE
 

PE
00

 
49

77
6 

BY
TE

 
  

  
49

53
1,

6 
 Y

 
RW

 
En

ab
le

 o
pe

n 
sy

st
em

 w
at

er
 p

um
p 

ci
rc

ui
t 

0 
... 

1 
0 

nu
m

 

HI
 

HI
00

 
49

85
6 

BY
TE

 
  

  
49

53
2 

 Y
 

RW
 

En
ab

le
 p

rim
ar

y 
in

te
rc

oo
le

r h
ea

te
rs

 fo
r a

nt
i-f

re
ez

e 
0 

...
 1

 
1 

nu
m

 

HI
 

HI
01

 
49

85
7 

BY
TE

 
  

  
49

53
2,

2 
 Y

 
RW

 
En

ab
le

 p
rim

ar
y 

in
te

rc
oo

le
r h

ea
te

rs
 re

gu
la

to
r o

n 
st

an
d-

by
 fo

r a
nt

i-f
re

ez
e 

0 
...

 1
 

0 
nu

m
 

HI
 

HI
02

 
49

85
8 

BY
TE

 
  

  
49

53
2,

4 
 Y

 
RW

 
En

ab
le

 p
rim

ar
y 

in
te

rc
oo

le
r h

ea
te

rs
 fo

r i
nt

eg
ra

tio
n 

0 
...

 1
 

0 
nu

m
 

HI
 

HI
03

 
49

85
9 

BY
TE

 
  

  
49

53
2,

6 
 Y

 
RW

 
En

ab
le

 fo
rc

e 
he

at
er

s 
on

 d
ur

in
g 

de
fr

os
t 

0 
...

 1
 

0 
nu

m
 

HI
 

HI
04

 
49

86
0 

BY
TE

 
  

  
49

53
3 

 Y
 

RW
 

N
um

be
r o

f p
rim

ar
y 

in
te

rc
oo

le
r h

ea
te

rs
 

1 
...

 2
 

1 
nu

m
 

HI
 

HI
05

 
49

86
1 

BY
TE

 
  

  
49

53
3,

2 
 Y

 
RW

 
Se

le
ct

 p
ro

be
 to

 re
gu

la
te

 p
rim

ar
y 

in
te

rc
oo

le
r h

ea
te

rs
 fo

r a
nt

i-f
re

ez
e 

0 
...

 1
 

1 
nu

m
 

HI
 

HI
06

 
17

09
4 

W
O

RD
 

Y 
-1

 
49

53
3,

4 
 N

 
RW

 
Pr

im
ar

y 
in

te
rc

oo
le

r h
ea

te
rs

 re
gu

la
to

r s
et

po
in

t f
or

 a
nt

i-f
re

ez
e 

HI
08

 ..
. H

I0
7 

4.
0 

°C
 

HI
 

HI
07

 
17

09
6 

W
O

RD
 

Y 
-1

 
49

53
3,

6 
 Y

 
RW

 
Pr

im
ar

y 
in

te
rc

oo
le

r h
ea

te
rs

 re
gu

la
to

r m
ax

im
um

 se
tp

oi
nt

 fo
r a

nt
i-f

re
ez

e 
HI

08
 ..

. 9
9.

9 
7.

0 
°C

 

HI
 

HI
08

 
17

09
8 

W
O

RD
 

Y 
-1

 
49

53
4 

 Y
 

RW
 

Pr
im

ar
y 

in
te

rc
oo

le
r h

ea
te

rs
 re

gu
la

to
r m

in
im

um
 se

tp
oi

nt
 fo

r a
nt

i-f
re

ez
e 

-5
0.

0 
... 

HI
07

 
-1

0.
0 

°C
 

HI
 

HI
09

 
17

10
0 

W
O

RD
 

Y 
-1

 
49

53
4,

2 
 N

 
RW

 
Pr

im
ar

y 
in

te
rc

oo
le

r h
ea

te
rs

 re
gu

la
to

r h
ys

te
re

sis
 fo

r a
nt

i-f
re

ez
e 

0.
0 

... 
25

.5
 

0.
5 

°C
 

HI
 

HI
10

 
17

10
2 

W
O

RD
 

Y 
-1

 
49

53
4,

4 
 N

 
RW

 
Pr

im
ar

y 
in

te
rc

oo
le

r h
ea

te
rs

 d
yn

am
ic

 d
iff

er
en

tia
l s

et
po

in
t i

n 
in

te
gr

at
io

n 
-5

0.
0 

... 
99

.9
 

10
.0

 
°C

 

HI
 

HI
11

 
17

10
4 

W
O

RD
 

Y 
-1

 
49

53
4,

6 
 Y

 
RW

 
Pr

im
ar

y 
in

te
rc

oo
le

r h
ea

te
rs

 m
ax

im
um

 d
yn

am
ic

 d
iff

er
en

tia
l i

n 
in

te
gr

at
io

n 
0.

0 
... 

25
.5

 
25

.5
 

°C
/B

ar
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VALUE PAR ADDRESS 

DATA SIZE 

CPL 

EXP 

VIS PAR ADDRESS 

RESET (Y/N) 

R/W 

DESCRIPTION 

RANGE 
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M.U. 

HI
 

HI
12

 
17

10
6 

W
O

RD
 

Y 
-1

 
49

53
5 

 N
 

RW
 

Pr
im

ar
y 

in
te

rc
oo

le
r h

ea
te

rs
 d

yn
am

ic
 d

iff
er

en
tia

l p
ro

po
rt

io
na

l b
an

d 
in

 in
te

gr
at

io
n 

-5
0.

0 
... 

99
.9

 
5.

0 
°C

 

HI
 

HI
13

 
17

10
8 

W
O

RD
 

Y 
-1

 
49

53
5,

2 
 N

 
RW

 
Pr

im
ar

y 
in

te
rc

oo
le

r h
ea

te
rs

 re
gu

la
to

r h
ys

te
re

sis
 in

 in
te

gr
at

io
n 

0.
0 

... 
25

.5
 

1.
0 

°C
/B

ar
 

HI
 

HI
14

 
49

87
8 

BY
TE

 
  

  
49

53
5,

4 
 Y

 
RW

 
En

ab
le

 p
rim

ar
y 

in
te

rc
oo

le
r h

ea
te

rs
 d

ig
ita

l d
yn

am
ic

 d
iff

er
en

tia
l i

n 
in

te
gr

at
io

n 
0 

...
 1

 
1 

nu
m

 

HI
 

HI
15

 
17

11
2 

W
O

RD
 

Y 
-1

 
49

53
5,

6 
 N

 
RW

 
Pr

im
ar

y 
in

te
rc

oo
le

r h
ea

te
r 2

 sw
itc

h-
on

 s
et

po
in

t d
iff

er
en

tia
l i

n 
in

te
gr

at
io

n 
0.

0 
... 

25
.5

 
3.

0 
°C

/B
ar

 

HE
 

HE
00

 
49

88
8 

BY
TE

 
  

  
49

53
6 

 Y
 

RW
 

En
ab

le
 o

pe
n-

sy
st

em
 in

te
rc

oo
le

r h
ea

te
rs

 fo
r a

nt
i-f

re
ez

e 
0 

... 
1 

0 
nu

m
 

HE
 

HE
01

 
49

88
9 

BY
TE

 
  

  
49

53
6,

2 
 Y

 
RW

 
En

ab
le

 p
rim

ar
y 

op
en

-s
ys

te
m

 in
te

rc
oo

le
r h

ea
te

rs
 re

gu
la

to
r o

n 
st

an
d-

by
 fo

r a
nt

i-f
re

ez
e 

0 
... 

1 
0 

nu
m

 

HE
 

HE
02

 
49

89
0 

BY
TE

 
  

  
49

53
6,

4 
 Y

 
RW

 
Se

le
ct

 p
ro

be
 to

 re
gu

la
te

 p
rim

ar
y 

op
en

-s
ys

te
m

 in
te

rc
oo

le
r h

ea
te

rs
 fo

r a
nt

i-f
re

ez
e 

0 
... 

1 
1 

nu
m

 

HE
 

HE
03

 
17

12
4 

W
O

RD
 

Y 
-1

 
49

53
6,

6 
 N

 
RW

 
O

pe
n-

sy
st

em
 in

te
rc

oo
le

r h
ea

te
rs

 sw
itc

h-
on

 se
tp

oi
nt

 fo
r a

nt
i-f

re
ez

e 
HE

05
 ..

. H
E0

4 
4.

0 
°C

 

HE
 

HE
04

 
17

12
6 

W
O

RD
 

Y 
-1

 
49

53
7 

 Y
 

RW
 

Pr
im

ar
y 

op
en

-s
ys

te
m

 in
te

rc
oo

le
r h

ea
te

rs
 re

gu
la

to
r m

ax
im

um
 s

et
po

in
t f

or
 a

nt
i-f

re
ez

e 
HE

05
 ..

. 9
9.

9 
7.

0 
°C

 

HE
 

HE
05

 
17

12
8 

W
O

RD
 

Y 
-1

 
49

53
7,

2 
 Y

 
RW

 
Pr

im
ar

y 
op

en
-s

ys
te

m
 in

te
rc

oo
le

r h
ea

te
rs

 re
gu

la
to

r m
in

im
um

 s
et

po
in

t f
or

 a
nt

i-f
re

ez
e 

-5
0.

0 
... 

HE
04

 
-1

0.
0 

°C
 

HE
 

HE
06

 
17

13
0 

W
O

RD
 

Y 
-1

 
49

53
7,

4 
 N

 
RW

 
O

pe
n-

sy
st

em
 in

te
rc

oo
le

r h
ea

te
rs

 re
gu

la
to

r h
ys

te
re

sis
 fo

r a
nt

i-f
re

ez
e 

0.
0 

... 
25

.5
 

1.
0 

°C
 

HA
 

HA
00

 
49

93
6 

BY
TE

 
  

  
49

53
7,
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23 FUNCTIONS (FOLDER FNC) 
The Functions menu is used to perform a number of manual functions such as switching on/off the device, acknowledging 
alarms, deleting the alarm log, running a manual defrost and using the Multi Function key. 
A number of these operations can be done from the keyboard and main display using the keys - see User Interface 
chapter.  
Functions associated to keys can be disabled and password-only access allowed to these functions at a “Service” level only 
via parameter.  
For more details, see the table below: 
 

 Label Operation Function activated by 
[key] if configured 

N.B.: 

FnC dEF Manual defrost YES [UP]  
tA Alarm acknowledgment YES [UP+DOWN]  
St Switch device on/off YES [DOWN]  
CC Copy Card Use (multi-function key) NO  
EUr Reset alarm log NO  

 
To open the Functions menu (folder Fnc) perform steps 1-4 as indicated below: 
 

1 

To view folder FnC 
in the main display, 
press the Esc and 

Set keys at the same 
time. [esc+set] 

2 

Pressing both keys 
will open the 

Programming menu: 
------------------- 

the first folder you 
will see is the PAr 

folder. 
 

3 

Scroll with the “Up” 
and “DOWN” keys 
until you find the 

FnC folder. 
-------------- 

Press the set key to 
open the Functions 

menu.  

4 

The first label you 
will see is dEF. 
------------------- 

Scroll using the “up” 
and “down” keys to 

find other 
labels/folders. In this 

order: 
(dEF) 

tA 
St 
CC 
EUr 

 
 

 
 
  

Energy ST500 
131/174 

 



23.1 Manual defrost activation (folder FnC/dEF) 
 

See 1-4 

Press [esc + set] in the main screen.  
The label ‘PAr’ will appear. Scroll with ‘UP’ and 

‘DOWN’ to find the ‘FnC’ label.  
Press ‘set’. The label ‘dEF’ will appear. Scroll with 

‘UP’ and ‘DOWN’ to find the ‘dEF’ label. 
 

 

Press the “set” key to activate defrost manually from 
the keyboard.  

 

The DEFROST LED will start to blink.  

23.2 Alarm acknowledgment (folder FnC/tA) 

See 1-4 

Press [esc + set] in the main screen.  
The label ‘PAr’ will appear. Scroll with ‘UP’ and 

‘DOWN’ to find the ‘FnC’ label.  
Press ‘set’. The label ‘dEF’ will appear. Scroll with 

‘UP’ and ‘DOWN’ to find the ‘TA’ label. 
 

 

Press the “set” key to acknowledgment active 
alarms.  

23.3 Change On/OFF state (folder FnC/St) 

See 1-4 

Press [esc + set] in the main screen.  
The label ‘PAr’ will appear. Scroll with ‘UP’ and 
‘DOWN’ to find the ‘FnC’ label.  
Press ‘set’. The label ‘dEF’ will appear. Scroll with 
‘UP’ and ‘DOWN’ to find the ‘St’ label. 
 

 

The label “OFF” will appear in the “St” folder if the 
device is ON, or “OFF”, if the device is switched OFF 
locally or by remote.  
 

 

Press the set key to change state from OFF to On  
 
 
------------------------------------------------------ 
 
 
 
or from On to OFF. 

 
 
  



 

23.4 Multi Function Key 
When the Multi Function Key is connected to the TTL type serial port, you can rapidly program device parameters 
(up/download parameter map to one or more of the same type of devices).  
 
The connection diagram is shown below: 
 
 
 
 

 
 
 

23.5 Using the Multi Function Key (folder FnC/CC) 
Upload (label UL), download (label dL) and formatting (label Fr) operations should be performed as explained below: 
 
 

 

UPLOAD (copy from DEVICE to 
MULTI FUNCTION KEY) 
By doing this, the programming 
parameters will be downloaded from 
Energy ST 500 to the Multi Function 
Key.  
 
DOWNLOAD (copy from MULTI 
FUNCTION KEY to DEVICE) 
By doing this, the programming 
parameters will be uploaded from 
the Multi Function Key to the device. 

FORMAT* 
Formatting the Multi Function Key 
consists of deleting the contents of 
the Multi Function Key and 
initializing it.  
* This should be done prior to the 
Upload when used for the first time.  
 

 
 

See 1-4 

Upload / Download / Format 
The download procedure is illustrated in the 
figure.  
Press [esc + set] in the main screen.  
The label ‘PAr’ will appear. Scroll with ‘UP’ and 
‘DOWN’ to find the ‘FnC’ label.  
Press ‘set’. The label ‘dEF’ will appear. Scroll with 
‘UP’ and ‘DOWN’ to find the ‘CC’ label.  
 

Connecting the 
Multi Function Key 



 The commands you need to use the Multi Function 
Key are in the “CC” folder. Press the ‘set’ key to 
access the functions.  
 

 

Scroll with ‘UP’ and ‘DOWN’ to display the required 
function: 

UL for upload 
dL for download 
Fr for format 

 

 

Press the ‘set’ key and the upload (or download) will 
be performed. (in the example dL- download) 

The string ‘rUn’ will appear on the display.  
 

 
If this completes successfully, ‘yes’ is displayed; 

otherwise ‘Err’ is displayed. 
 

Remove the Copy Card on completion.  

 
 
 

23.5.1 Download from reset 
Connect the copy card with the instrument switched off.  
On switching on, the programming parameters are loaded in the instrument;  
 

 

lamp test completed… 
 

 

Example A 
…dLY… appears on the display 
If the procedure terminates successfully. 
 

 

Example B 
…dLn… appears on the display. 
If the procedure does not complete successfully (°). 
 

 

In both cases, the device will be switched OFF locally 
(OFF appears on the display).  
When you press [DOWN] (°°), the device will 
operate: 

With the new map Example A 
With the previous map Example B 

 
Remove the Copy Card on completion.  



<IMG INFO>
56,75
29,75
1
2
51
-28,35
-1

 
(°°) see  

User Interface chapter, (folder Par/UI) 
local ON/OFF section  
Change On/OFF state (folder St)) section 

 
 
N.B.:  

The formatting function is ONLY REQUIRED FOR UPLOADING (**): 
o to use the Multi Function Key the first time (Multi Function Key that has never been used) and  
o to use the Multi Function Key with models that are not compatible.  
o (**) a pre-programmed key supplied by Eliwell to DOWNLOAD parameters does not need to be 

formatted. N.B. Formatting can NOT be cancelled.  
After downloading, the instrument will operate with the settings of the new map just loaded. 
Remove the key on completion of the operation.  

 
(°) if the string Err / dLn (download from reset) appears: 

Check that the key is connected to the device 
Check the Multi Function Key – Energy ST500 connection (check the TTL cable) 
Check that the key is compatible with the device  
Contact Eliwell technical support.  

  



23.6 Reset alarm log (folder EUr) 
 

See 1-4 

Press [esc + set] in the main screen.  
The label ‘PAr’ will appear. Scroll with ‘UP’ and 

‘DOWN’ to find the ‘FnC’ label.  
Press ‘set’. The label ‘dEF’ will appear. Scroll with 

‘UP’ and ‘DOWN’ to find the ‘EUr’ label. 
 

 

Press the “set” key for 3 seconds [set] 

 

The ‘YES’ label appears to indicate that the alarm log 
has been deleted.  



<IMG INFO>
30,7
43,9
1
2
51
-28,35
-1

<IMG INFO>
30,7
43,9
1
2
51
-28,35
-1

<IMG INFO>
30,7
43,9
1
2
51
-28,35
-1

24 ELECTRICAL CONNECTIONS 

24.1 General warnings 
IMPORTANT! 
Switch off the device before working on the electrical connections. All electrical work must be performed by a 
qualified electrician. To ensure proper connections, the following warnings must be observed: 

Power supply . 
Use cables of the right size for the terminals used.  
Separate the cables of probes and digital inputs from inductive loads and high voltage connections to prevent 
any electromagnetic interference. Do not place probe cables near any electrically devices (switches, meters, etc.) 
Make connections as short as possible and do not wind them around electrical connected parts. 
Do not touch electronic components on boards to prevent the build up of static electricity. 
Eliwell supplies the high voltage cables to connect the device to loads - see Accessories chapter.  
Eliwell supplies the signal cables to connect the power supply, probes, digital inputs, etc. See the Accessories 
chapter. 
The device must be connected to a suitable transformer that complies with the specifications provided in the 
Specifications chapter.  

24.1.1 Power supply - High voltage inputs (relay) 
Do not exceed the maximum permitted current; for higher loads, use a contactor with sufficient power capacity.  
 
Warning! 
Make sure that power supply is the correct voltage for the device.  

24.1.2 TRIAC 
The TRIAC (TC1) output, when partialized, suppresses the half-wave at the zero-crossing.  

24.1.3 Analogue inputs-Probes 
The temperature probes have no characteristic insertion polarity and can be extended using standard bipolar cable (note 
that extending cables can affect the performance of the device in terms of electromagnetic compatibility: take great care 
with the wiring).  
 
Warning! 
 
Pressure probes have a specific insertion polarity which must be observed.  
Signal cables (temperature/pressure probes, digital inputs, TTL serial) must be cabled separately from high voltage cables.  
Eliwell supplied cables are recommended. Contact Eliwell sales department for item availability. 

24.1.4 Serial connections 

24.1.5 TTL connection (COM 1) 
Use a 5-wire TTL cable up to 30cm in length.  
An Eliwell-supplied TTL cable is recommended. Contact Eliwell sales department for item availability. 

24.2 Circuit diagrams 
Circuit diagram key 

12a  12Vac power supply 
5 c  Auxiliary 5Vdc 20mA max supply 
12 c  Auxiliary 12Vdc supply 
DO1...DO4, DO6 2A - 230Vac high voltage relay outputs 
N  Neutral 
TC1  TRIAC 2A 230Vac high voltage output 
AO1  PWM low voltage analogue output (SELV (§))  
AO2  PWM low voltage analogue output (SELV (§))  
AO3  Low voltage analogue output (SELV (§)) 0…20mA / 4…20mA / 0…1V / 0…5V / 0…10V  
DO5  Open Collector low voltage output (SELV (§)) 
DI1...DI5  No voltage digital inputs (°) 
AI1...AI2  NTC* / Digital Input configurable analogue inputs*** 
AI3...AI4  NTC / voltage, current** / Digital Input configurable analogue inputs***  
GND  Ground 
KEYB  Remote keyboard (KEYBoard) (100mt max) 
TTL (COM 1) TTL serial for connection to Multi Function Key / Param Manager 

-------------------------------------- 
*SEMITEC 103AT type (10K  / 25°C) 
**4…20mA current or 0…5V / 0…10V / 0…1V voltage input or no-voltage digital input 
***no voltage digital input 
(°) closing current for 0.5mA ground 
(§) SELV: (SAFETY EXTRA LOW VOLTAGE) 

Temperature 
probes 

Pressure probes 

TTL (COM 1) 
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24.2.3 Examples of low voltage input/output connection 

24.2.3.1 Example of current/voltage input connection 
 

current 

voltage 

24.2.3.2 Example of NTC/DI input connection 
 

Example of low voltage input/output connection 

 
Analogue outputs AO1 – AO2 – AO3 see Installation configuration (Par/CF folder) 
chapter Analogue output configuration section 
Digital output D05 see Digital Output Configuration  
KEYB : see connecting remote keyboard (100mt max) 

 
  

<IMG INFO>
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24.2.3.3 Example of A01 connection 
 

Example of connection with 1 CFS fan module Example of connection with EXP 211 

 
 

 
ST500 output CFS EXP211 
AO1 PWM // 
12V GND // 

 

24.2.3.4 Example of A02 – AO3 connection 
 

Example of ST544/C connection with 2 CFS / 1 CFS fan modules + EXP 211 
Example of ST543/C connection with 1 fan module or EXP 211 

  
**N.B: 0-10V /4..20mA output are alternatives 

 
Analogue output Terminal no. Description 
AO2 1 PWM 
AO2 2 GND 
AO3 3 0-10V** 
AO3 4 4…20mA** 

<IMG INFO> <IMG INFO>

<IMG INFO>
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24.2.3.5 Example of DO5 connection 
 

Example of connection with EXP 211 

 
 

24.2.4 Example of connection of high voltage outputs 
 

Example of connection of high voltage outputs 

 
Example of model with TRIAC 
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25 MECHANICAL ASSEMBLY 
The keyboard is intended for panel-mounting (see diagram).  
Make a 29x71 mm hole and insert the instrument; fix it with the special brackets provided.  
Do not mount the device in damp and/or dirt-laden areas; It is suitable for use in places with ordinary or normal levels of 
pollution. Keep the area around the device cooling slots adequately ventilated 
The TTL serial is on the left side of the device.  
 

Example of panel mounting.  Panel-mounted ST500 
 

 
 

Example of panel mounting - side view Removing the device from the panel – side view 

  
 

Panel cut-out TTL (COM1) position 

 

 

 

<IMG INFO>

IMG INFO
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26 TECHNICAL DATA 

26.1 General specifications 

 Standard Min. Max. 
Power supply voltage 12V~ 10.8V~ 13.2V~ 
Power supply frequency 50Hz/60Hz --- --- 
Consumption 5VA --- --- 
Insulation rating 2 --- --- 
Ambient operating temperature 25°C -10°C 60°C 
Ambient operating humidity (non-condensing) 30% 10% 90% 
Ambient storage temperature 25°C -20°C 85°C 
Ambient storage humidity (non-condensing) 30% 10% 90% 

 
 

Classification  
The product complies with the following  
European Community Directives and complies with 
the following harmonised regulations 

EN 60730-2-6 
EN 60730-2-9 

Use Operating (not safety) device for incorporation 
Assembly Panel support 
Type of action 1.C 1.Y 
Pollution class 2 
Overvoltage category  To meet system needs 
Nominal pulse voltage 2500V 
Digital outputs  Refer to the label on the device 
Fire resistance category D 
Software class A 
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26.2 I/O features 

Type Label Description Models 

Digital inputs DI1 DI2 DI3 
DI4 DI5 

5 no-voltage digital inputs 
Closing current for ground: 0.5mA All models 

High voltage digital 
outputs 

 

DO1 DO2 
DO3 DO4 

4 x 2A 250V~ relays; 
 All models 

DO6 1 x 2A 250V~ relay; 
ST551/C 
ST552/C 
ST553/C 

High voltage analogue 
output 

 
TC1 

1 2A TRIAC, max 250V~ 
1% full scale accuracy 
Resolution 1% 
Remote control switches downstream from the 
Triac are NOT permitted. 

ST542/C 
ST543/C 
ST544/C 

Low voltage (SELV) 
analogue outputs 

AO1 
 
 
 

1 PWM / Open Collector output 
 
PWM 
resolution: 1% 
PWM / Open Collector 
Nominal range 0…16.9Vc (12V~ rectified) 
Closing at 12Vc  

 
**Max current35mA min load of 600Ohm @12Vcc) 
 

All models 

Low voltage (SELV) 
analogue outputs 

AO2 
 
 
 

1 PWM / Open Collector output 
 
PWM 
Resolution: 1% 
PWM / Open Collector 
Nominal range 0…16.9Vc (12V~ rectified) 
Closing at GND 

 
**Max. current 35mA (min. load of 600Ohm @12Vcc) 

ST543/C 
ST544/C 

 
ST552/C 
ST553/C 

AO3 
 

1 x 0-10V / 4..20mA output 
1% full scale accuracy 
Resolution 1% 

0…10Vcc output, max 28mA @10V (min. 
heater load 500Ohm). 
4…20mA output, max. load (max. heater 
load) 360Ohm 

ST544/C 
 

ST553/C 

Analogue inputs 
AI1 AI2 

 
AI3 AI4 

2 NTC 103AT 10kO temperature inputs, measurement 
range -50 C  110 C; 
2 configurable inputs: 

a) NTC temperature  
measurement range -50 C  99.9 C; 

b) 4...20 mA current input/0-10V/0-5V/0-1V 
voltage input measurement range -50.0  
+99.9; 

Accuracy: 1% full scale (2% full scale for 0-1V voltage 
input) 
Resolution: (a) 0.1°C (b) 0.1°C/bar 
Input impedance (b):  

0-10V and 0-5V: 21KOhm 
0-1V: 10KOhm 
4…20mA: 100Ohm 

All models 

Analogue inputs AI5 1 x NTC 103AT 10kO temperature input,  
measurement range -50 C  99.9 C;  On remote keyboard 

Open Collector low 
voltage (SELV) digital 

output 
DO5 1 Open Collector output 

**Max. current 35mA @12Vcc All models 

 
** Outputs AO1, AO2 and DO5 will not activate at the same time with currents greater than 20mA 
 
  



26.3 Mechanical specifications 
 

Terminals and connectors 

1 x 9-way snap-on AWG 16-28 high 
voltage connector  

To be used with COLH00000100 
1 x 16-way snap-on low voltage, 

4.2mm pitch AWG 16-28 connector 
To be used with COLV00000100 

 
1 x JST 3-way remote keyboard 
To be used with COLV00033200 

 

All models 
 
 
 
 
 
 

1 x JST 2-way connector 
To be used with COLV00022100 

 

ST543/C 
ST544/C 
ST552/C 
ST553/C 

 
1 x JST 4 -way connector 

To be used with COLV00042100 
 

 
ST544/C 
ST553/C 

Container Container: PC+ABS plastic resin with V0 
flammability rating  

26.4 Display and LEDS  

Display and leds  4 or 3 digits + sign; 
18 LEDs 

All models 

Keys UP DOWN 
set esc 

4 keys All models 

26.5 Serials 

Serials TTL (COM1) 1 TTL serial 
 

All models 

26.6 Transformer 
The instrument must be connected to a suitable current transformer with the following features: 

Primary voltage:  depending on requirements of individual device and/or country of installation 
Secondary voltage:  12V~ 
Power supply frequency: 50/60Hz 
Power:   min. 5VA 

 
  



26.7 Mechanical dimensions 

 
 Length (L) mm Depth (d)  

mm 
Height (H) mm  

Front panel 76.4 // 35 (+0.2mm) 
Space required 70 67 26  

// 58 connectors excluded //  
Hole for panel wall-mounting 71 // 29 (+0.2mm / 

-0.1mm) 
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27 DEVICE OPERATION 
Permitted use 
 
This product is used to control centralised air-conditioning units 
 
For safety reasons the instrument must be installed and used in accordance with the instructions supplied. Users must not 
be able to access parts with dangerous voltage levels under normal operating conditions. The device must be suitably 
protected from water and dust according to the specific application and only be accessible using special tools (except for 
the front keypad). The device can be fitted to refrigeration equipment for household and/or similar use. It has been tested 
and in safety terms, conforms to applicable harmonized European standards.  
 
Unintended Use 
The use of the unit for applications other than those described above is  
forbidden. It should be noted that the relay contacts supplied with the device are functional and therefore may be subject 
to fault.  
Any protection devices required to comply with product requirements or dictated by common sense due for obvious 
safety reasons should be installed externally. 
 
28 RESPONSIBILITY AND RESIDUAL RISKS 
Eliwell shall not be held liable for any damage incurred as a result of: 

installation/use other than those intended, and, in particular, failure to comply with the safety instructions specified 
by applicable regulations and/or provided in this document; 
use with equipment which does not provide adequate protection against electric shocks, water and dust under the 
effective conditions of installation;  
use with equipment which permits access to hazardous parts without the use of tools;  
installation/use with equipment which does not comply with current regulations and legislation. 

 
29 NON-LIABILITY CLAUSE 
This document is exclusive property of Eliwell Controls srl. and cannot be reproduced and circulated unless expressly 
authorized by Eliwell Controls srl 
Although all possible measures have been taken by Eliwell Controls srl l. to guarantee the accuracy of this document, it 
does not accept any responsibility arising out of its use. 
 
 
30 DISPOSAL 
 

 

The appliance (or the product) must be disposed of separately in compliance with the local 
standards in force on waste disposal 
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31 DEVICEMANAGER 
 
The Device Manager software uses the TTL serial connection of the SB600 to simplify and aid in installing and managing 
the SB600 
 
Main features 

Device parameters management. 
Real-time monitoring and recording of system variables. 
Device alarms records management. 
Firmware updating. 

 
All basic components required for the use of DeviceManager are described below. 

31.1.1 Device Manager software component 
The software has a graphic user interface, which is described in the DeviceManager manual. 
The Device Manager software supports both Eliwell and Modbus protocols. 
The functionalities available to the customer depend on which Device Manager hardware interface he/she has purchased. 

31.1.2 Device Manager interface component 
The USB/TTL hardware interface, used in association with the software package, enables: 

use of the software itself. 
connection to devices for controlling them. 
connection to the Multi Function Key component. 

 
There are three different types of interface, corresponding to three user levels: 

DMI 100-1 END USER. 
DMI 100-2 SERVICE. 
DMI 100-3 MANUFACTURER. 

Depending on the type purchased, the client has access to the functions described above. 

31.1.3 Multi Function Key Component 
This is a memory device, which enables: 

updating the device's parameter values. 
updating the device's firmware. 
downloading parameter values from the device. 
downloading the alarms records from the device. 

 
For more details  
--> See manual  
8MAx0219 Device Manager 
X = 0 IT; 1 EN; 2 FR; 3 ES; 5 DE; A RU 
  
 
The TTL serial - referred to also as COM1 – can be used to configure parameters with Device Manager software using the 
Eliwell protocol. 
 
Study the following tables: 
  

Parameter Description Value 
 

  0 1 

CF54 Select COM1 (TTL) protocol 
 

Eliwell 
 

Modbus 
 

Parameter Description Range 
 

CF55 Eliwell protocol controller address 
 0…14 

CF56 Eliwell protocol controller family 
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32 PARAMMANAGER 
The TTL serial - referred to also as COM1 – can be used to configure parameters with Param Manager software using the 
Eliwell protocol. 
 
Study the following tables: 
  

Parameter Description Value 
 

  0 1 

CF54 Select COM1 (TTL) protocol 
 

Eliwell 
 

Modbus 
 

Parameter Description Range 
 

CF55 Eliwell protocol controller address 
 0…14 

CF56 Eliwell protocol controller family 
 

 
The connection diagram for Param Manager is shown below:*** 
 

FIGURE A 
Connection to PCInterface / PC to use Param Manager installed in the device 

Single via TTL 
 

 
 
The power supply for Energy ST500 must be:  

from a suitable external power unit (see Figure A). 
via PCInterface (°) 

 
(°) IMPORTANT! 
Use a 12V supply only (+12V Out, - terminals) as indicated in Figure B.  
Do NOT supply via TTL. 
 

FIGURE B 
ST500 power supply via PCInterface2150 

 

 
 
 
(°°) IMPORTANT! 

<IMG INFO>
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To avoid to supply power through TTL  
cut the 5V wire from TTL cable as indicated in Figure C. 
 

FIGURE C 
TTL cable 

 

 
 
 
Param Manager models 
 
There are two Param Manager models:  

ST54x for all models with 4 relays + triac; 
ST55x for all 5-relay models.  

The difference between the two maps is the presence of parameters relating to the configuration of analogue outputs / 
TRIAC. Study the table below: 
 

 Parameter visible 
Param manager model CF33 CF36 CF39 CF42 CF50 

ST54*      
ST55*      

 
 
Example CF54=0 
If the protocol set in parameter CF54 - “COM1 protocol” = 0 (Eliwell), run Param Manager.*** 
If CF54=0, parameters CF55 and CF56 have a meaning – see the table at the beginning of the section.  
 
Example CF54=1 
If on the other hand the protocol set in parameter CF54 – “COM1 protocol” = 1 (Modbus) follow the steps outlined 
below: 

Connect Energy ST 500 to PC Interface / PC as shown in Figure A. 
Run Param Manager. 
The icons at the top right show the situation resulting from the key and device autodetect***: if this fails, these 
icons will be crossed with a red bar (see Figure). 
 

 
To start communication with Energy ST500, simply double-click the “Dev” (Device) icon and switch on Energy ST 
500 at the same time. 

 
N.B: The device, even when configured for the Modbus protocol, will recognize that it is connected with Param Manager 
software and will communicate with the Eliwell protocol.  
 
Once parameters have been programmed, switch off the device then switch it back on again to communicate using the 
Modbus protocol. PS In this case, do NOT modify the value set in parameter CF54 with Param Manager.  
 
For more details -->  See manual  

8MA00006 Param manager ITA 
8MA10006 Param manager ENG 

 

Param Manager 
models 
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33 SUPERVISION 
The TTL serial - referred to also as COM1 – can be used to configure the device, parameters, states, and variables using the 
Modbus protocol. 
 
See the following tables: 
  

Parameter Description Value 
 

  0 1 

CF54 Select COM1 (TTL) protocol 
 

Eliwell 
 

Modbus 
 

 
To configure the device with Modbus, set CF54=1 (Modbus protocol) 

Parameter Description Range /values 
 

CF63 Modbus protocol controller address 1…255 

CF64 Modbus protocol Baudrate 

0=1200 baud 
1=2400 baud 
2=4800 baud 
3=9600 baud 
4=19200 baud 
5=38400 baud 
6=58600 baud 
7=115200 baud 

 

CF65 
 

Modbus protocol parity 
 

0= STX 
1= EVEN 
2= NONE 
3= ODD 

 
 

33.1 Configuration with Modbus RTU 
Modbus is a client/server protocol for communication between network linked devices.  
Modbus devices communicate using a master-slave technique in which a single device (the master) can send messages. 
All other devices in the network (slaves) respond by returning the data required to the master or executing the action 
indicated in the message received. A slave is defined as a device connected to a network that processes information and 
sends the results to a master using the Modbus protocol.  
The master can send messages to individual slaves or to the entire network (broadcast) whilst slaves can only reply to 
messages received individually from the master. 
The Modbus standard used by Eliwell uses RTU coding for data transmission.  

33.1.1 Data format (RTU) 
The data coding model used defines the structure of messages sent to the network and the way in which the information 
is decoded. The type of coding selected is generally based on specific parameters (baud rate, parity, etc)*** and some 
devices only support specific code models. However, the same model must be used for all devices connected to a Modbus 
network. 
The protocol uses the RTU binary method with the following bytes: 
8 bits for data, even parity bit (not configurable), 1 stop bit.  
 
***configurable via parameters CF63, CF64 and CF65 – see table at beginning of this section.  
 
N.B.: transmission speed must be set at 9600 baud.  
Every aspect of the device can be configured via parameters. 
They can be modified by means of: 

Instrument keyboard 
Multi Function key 
by sending data via the Modbus protocol straight to individual instruments, or via broadcast, using the address 0 
(broadcast). 
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The connection diagram when using Modbus is shown below. 
 

ModBus - device connection diagram 
Single via TTL 
 

ModBus - multiple devices connection diagram 
via RS485 
 

 

 

 
PC connection / Interface RS232 cable 

Device / Bus Adapter connection 5-wire TTL cable (30cm) in length (other 
measurements/lengths available). 

Bus Adapter BA150 
Bus Adapter / Interface connection RS485 cable 

shielded and twisted (example: Belden 
model 8762) 

33.1.2 Modbus commands available and data areas 
 
The commands implemented are: 
 

Modbus command Description of command 
3 
 

Read multiple registers on Client side 
 

16 Write multiple registers on Client side 
 

43 Read device ID 
 DESCRIPTION 

Manufacturer ID 
Model ID 
Version ID 

 
Length restrictions 

 
maximum length in bytes of messages sent to device 30 BYTES 
maximum length in bytes of messages received by device 30 BYTES 

 
 
Read example 
Multiple read of 2 real setpoints 
 

Field Decimal Hex Dimension 
Device address (slave): 1 0x01 bytes 
Read command code: 3 0x03 bytes 
Start address:  740 0x02E4 Word 
Number of registers (words) to read:  3 0x0003 Word 

 
The full command to be sent to the device will therefore be: 
 
TX: 01, 03, 02, E4, 00, 03, 44, 44 
 
Where 44 44 is the packet CRC (check error field) 
 
The reply from the device will be: 
 
RX: 01, 03, 06, 00, 78, 00, 00, 01, 90, 80, 83. 
 
Supposing that the data in registers identified in the device are (in hex): 
 
Address 0x02E4 =>  data: 0x0078 = 120 = 12.0 °C Real setpoint for Cooling; 
Address 0x02E5 =>  data: 0x0000 address not used; 
Address 0x02E6 =>  data: 0x 0190 = 400 = 40.0 °C Real setpoint for Heating; 
 
 



Write example, 1 
Configuration of COOL operating mode 
Write value 8 to word for remote commands at address h2BF  
 

Field Decimal Hex Dimension 
Device address (slave): 1 0x01 bytes 
Write command code: 10 0x0A bytes 
Write address:  703 0x02BF Word 
Number of words to write:  1 0x0001 Word 
Number of bytes (No. words x 2):  2 0x02 bytes 
Value (word) to write:  8 0x0008 Word 

 
The full command to be sent to the device will therefore be: 
 
TX: 01, 10, 02, BF, 00, 01, 02, 00, 08, 9E, 99. 
 
The reply from the device will be: 
 
RX: 01, 10, 02, BF, 00, 01, 31, 95. 
At the end of this operation, the device will switch to COOL mode (if enabled). 
 
 
Write example, 2 
Configuration of ON/OFF operating mode 
Write value 128 to word for remote commands at address h2BF  
 
The full command to be sent to the device will therefore be: 
 
TX: 01, 10, 02, BF, 00, 01, 02, 00, 80, 9E, FF. 
 
The reply from the device will be: 
 
RX: 01, 10, 02, BF, 00, 01, 31, 95. 
At the end of this operation, the device will toggle the On/Off state (if enabled).  
 
The Ram variables that can be monitored and commands available are listed below. 
 
Commands available: 
 

Manual alarm reset 
Change operating mode (Heat, Cool and St-By) 
Switch device on/off 
Enable defrost 

 
Additional operations can be performed by following specific procedures: 

Read alarm log 
Change/set time 
Rest running time of compressor and pump outputs 

 
 
Details to read alarm log 
The alarm log EEPROM is saved in a circular buffer composed of logical 7-byte records in the following formats: 
 

Bytes Bits Index Data Values 

0 

0 Bit 0 Alarm record free flag Must always be 0 
1 Bit 1 Alarm state 0 = alarm reset; 1 = alarm current 
2 Bit 2 Automatic reset alarm 0 = automatic reset; 1 = manual reset 
3 - 

Not used 

 
4 - 
5 - 
6 - 
7 - 

1 

0 Bit 0 

Start of alarm minute 

0÷59 = minutes 
>59 = undefined value 1 Bit 1 

2 Bit 2 
3 Bit 3 
4 Bit 4 
5 Bit 5 
6 Bit 0 

End of alarm minute 

0÷59 = minutes 
>59 = undefined value 7 Bit 1 

2 

0 Bit 2 
1 Bit 3 
2 Bit 4 
3 Bit 5 
4 Bit 0 

Start of alarm hour 

0÷23 = hours 
>23 = undefined value 5 Bit 1 

6 Bit 2 
7 Bit 3 

3 0 Bit 4 



1 Bit 0 

End of alarm hour 

0÷23 = hours 
>23 = undefined value 2 Bit 1 

3 Bit 2 
4 Bit 3 
5 Bit 4 
6 Bit 0 

Start of alarm day 

1÷31 = day 
0 o >31 = undefined value 7 Bit 1 

4 

0 Bit 2 
1 Bit 3 
2 Bit 4 
3 Bit 0 

End of alarm day 

1÷31 = day 
0 o >31 = undefined value 4 Bit 1 

5 Bit 2 
6 Bit 3 
7 Bit 4 

5 

0 Bit 0 

Start of alarm month 

0÷23 = hours 
>23 = undefined value 1 Bit 1 

2 Bit 2 
3 Bit 3 
4 Bit 0 

End of alarm month 

0÷23 = hours 
>23 = undefined value 5 Bit 1 

6 Bit 2 
7 Bit 3 

6 

0 Bit 0 

Alarm code 

0÷99 = alarm code 
>99 Not permitted 
 

1 Bit 1 
2 Bit 2 
3 Bit 3 
4 Bit 4 
5 Bit 5 
6 Bit 6 
7 Bit 7 

 
To identify the index of the first record present, read variable PntStorAll at the address h82C1  
To identify the number of records present, read variable NumStorAll at the address h82C2  
 
TX: 01, 03, 82, C1, 00, 02, BD, 8F. 
RX: 01, 03, 04, 00, 27, 00, 27, 0A, 22. 
 
Address 0x82C1 =>  data: 0x0027 = index of first record (the most recent); 
Address 0x82C2 =>  data: 0x0027 = number of records present (39); 
 
To calculate the address of the most recent record: 
Address EU00 = 50432 + (N-1)x7 = 50432 + 38x7 = 50698 (0xC60A) 
 
Read EU00 
TX: 01, 03, C6, 0A, 00, 07, 18, 82. 
RX: 01, 03, 0E, 00, 02, 00, D6, 00, EF, 00, BE, 00, 00, 00, 04, 00, 3C, C9, F3. 
 
Address 0xC3FD =>  data: 0x0002  = Byte 0 of alarm log record; 
Address 0xC3FE =>  data: 0x00D6  = Byte 1 of alarm log record; 
Address 0xC3FF =>  data: 0x00EF  = Byte 2 of alarm log record; 
Address 0xC400 =>  data: 0x00BE  = Byte 3 of alarm log record; 
Address 0xC401 =>  data: 0x0000  = Byte 4 of alarm log record; 
Address 0xC402 =>  data: 0x0004  = Byte 5 of alarm log record; 
Address 0xC403 =>  data: 0x003C = Byte 6 of alarm log record; 
 
Alarm record free flag = b 0  = 0  
Alarm state  = b 1  = 1  
Automatic reset alarm = b 0  = 0 
Not used   = b 00000  = 0  
Start of alarm minute = b 010110 = 22 
End of alarm minute = b 111111 = 63 (undefined) 
Start of alarm hour = b 01110  = 14
End of alarm hour  = b 11111  = 31 (undefined) 
Start of alarm day  = b 00010  = 2 
End of alarm day  = b 00000  = 0 (undefined) 
Start of alarm month = b 0100  = 4 
End of alarm month  = b 0000  = 0 (undefined) 
Alarm code  = b 00111100 = 60 
 
The result shows that on EU00 there is an Er60 that started on 02/04 at 14.22 and it is still active.  
 
To read EU01, the address is determined as follows: 
 Address EU01 = Address EU00 - 7 = 50698 - 7 = 50691 
 
To read EU02, continue by subtracting 7 from the address EU01 and so on. 
 



N.B.: The minimum limit is the address 50432 after which, any other alarms still to be read will start again from 51125 (the 
buffer is circular and after the 99th record, the oldest ones are rewritten).  
 
Reading time changes/settings 
 
To READ the time, address the structure DataVisu to address h82AA. 
 

Measurement Address Size   
0: seconds h82AA bytes   
1: minutes h82AB bytes   
2: hours h82AC bytes   
3: day of week h82AD bytes   
4: day of month h82AE bytes   
5: month h82AF bytes   
6: year h82B0 bytes   

 
 
Details to read/set the time 
 
To write the time, address the DataWrite structure to h82B8  
Write the seconds byte last! 
 
Example: configuring the time 11:33 on 09/01/15 
 

Field Address Decimal Hex Dimension 
0: seconds H82B8 0 0x0000 bytes 
1: minutes H82B9 33 0x0021 bytes 
2: hours H82BA 11 0x000B bytes 
3: day week H82BB - - bytes 
4: day month H82BC 09 0x0009 bytes 
5: month H82BD 1 0x0001 bytes 
6: year H82BE 15 0x000F bytes 

 
N.B.: Write the seconds byte last! 
 
Write sequence: 
Write a word of 33 at the address H82b9  
Write a word of 11 at the address H82ba 
 
TX: 01, 10, 82, B9, 00, 02, 04, 00, 21, 00, 0B, 51, DA.  
RX: 01, 10, 82, B9, 00, 02, B8, 55. 
 
Write a word of 09 at the address H82bc 
Write a word of 1 at the address H82bd 
Write a word of 15 at the address H82be 
 
TX: 01, 10, 82, BC, 00, 03, 06, 00, 1C, 00, 03, 00, 07, E3, D2. 
RX: 01, 10, 82, BC, 00, 03, 69, 94. 
 
Write a word of 00 at the address H82b8 
 
TX: 01, 10, 82, B8, 00, 01, 02, 00, 00, 1F, 20. 
RX: 01, 10, 82, B8, 00, 01, A9, 94. 
 
Details to reset running time 
To read and/or clear running time, address the counters in the device's EEPROM and RAM  
 
STCPOreFunz[0] to the address h2F1 Running time CP1 (in Ram) 
STCPOreFunz[1] to the address h2F3 Running time CP2 (in Ram) 
STPMOreFunz[0] to the address h2FB Running time P1 (in Ram) 
STPMOreFunz[1] to the address h2FD Running time P2 (in Ram) 
 
EE_OreFunzCP0 to the address h4461 Running time CP1 (in EEPROM) 
EE_OreFunzCP1 to the address h4463 Running time CP2 (in EEPROM) 
EE_OreFunzP0 to the address h4471 Running time P1 (in EEPROM) 
EE_OreFunzP1 to the address h4473 Running time P2 (in EEPROM) 
 
Multiple reading of running time CP to the RAM address h2F1 
The full command to be sent to the device will therefore be: 
 
TX: 01, 03, 02, F1, 00, 03, 55, 80. 
RX: 01, 03, 06, 00, 07, 00, 00, 00, 06, 14, B7. 
 
Address 0x02F1 =>  data: 0x0007 = 7 hours running time CP1; 
Address 0x02F2 =>  data: 0x0000 = not used 
Address 0x02F3 =>  data: 0x0006 = 6 hours running time CP2; 
 
Clear time CP1 (in RAM and EEPROM) 
Write 0 for running time CP at RAM address h2F1 
TX: 01, 10, 02, F1, 00, 01, 02, 00, 00, 90, B1. 



RX: 01, 10 02, F1, 00, 01, 51, 82. 
 
Write 0 for running time CP at RAM address h4461 
TX: 01, 10, 44, 61, 00, 01, 02, 00, 00, AA, 25. 
RX: 01, 10, 44, 61, 00, 01, 44, E7. 
 
Variables: 
See Parameters chapter (PAr), Client table 

33.2 Configuration of device address 
The Device Number in a ModBus message is defined by the parameter CF63 – see table at beginning of this section. 
The address 0 is used for broadcast messages that all slaves recognize. Slaves do not reply to broadcast messages.  

33.2.1 Configuration of parameter addresses 
The list of addresses is given in the Parameters chapter under the section headed Parameters Table / ADDRESS column 
visibility (parameters addresses) and VIS PAR ADDRESS (addresses visibility parameters). 

33.2.2 Configuration of variable / state addresses 
The list of addresses is given in the Parameters chapter, under the section headed Client Table ADDRESS column.  



34 ANNEXE A – MODELS AND ACCESSORIES 

34.1 Models 

34.1.1 ST500 Models 
  

PLEASE NOTE: POWER SUPPLY 12Vaa 
 
*/C RTC - Real Time Clock 
**0…10V / 4…20mA 
***4 analogue inputs on ST500 32x74 (2 NTC + 2 configurable ones) + 1 on remote LCD keyboard 
SELV: SAFETY EXTRA LOW VOLTAGE 
 

34.1.2 ST700 Models 
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  (DI1…DI5) (DO1…DO4)  
(+ DO6) (TC1) (AO1-AO2) (AO3) (AI) (DO5) 

ST744/C ST74121411400 7 4 1 2 1** 2+2+1*** 1 

         

ST753/C ST75021411400 7 5 // 2 1** 2+2+1*** 1 

 
PLEASE NOTE:  

ST744 POWER SUPPLY 12…24Va 
ST753 POWER SUPPLY 12…24Va / 24Va 

 
*/C RTC - Real Time Clock 
**0…10V / 4…20mA 
***4 analogue inputs on ST700 32x74 (2 NTC + 2 configurable ones) + 1 on remote LCD keyboard 
SELV: SAFETY EXTRA LOW VOLTAGE 
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  (DI1…DI5) (DO1…DO4)  
(+ DO6) (TC1) (A01-AO2) (AO3) (AI) (DO5) 

ST542/C* ST54110411300 5 4 1 1 // 2+2+1*** 1 

ST543/C ST54120411300 5 4 1 2 // 2+2+1*** 1 

ST544/C ST54121411300 5 4 1 2 1** 2+2+1*** 1 

         

ST551/C ST55010411300 5 5 // 1 // 2+2+1*** 1 

ST552/C ST55020411300 5 5 // 2 // 2+2+1*** 1 

ST553/C ST55021411300 5 5 // 2 1** 2+2+1*** 1 



34
.2

Ac
ce

ss
or

ie
s 

 

LC
D

 t
er

m
in

al
 

 
N

am
e 

Pa
rt

 n
um

be
r 

D
es

cr
ip

tio
n 

D
oc

um
en

ta
tio

n 

 

SK
W

21
  

SK
W

21
00

00
00

0 

LC
D

 te
rm

in
al

 w
ith

 in
te

gr
at

ed
 ro

om
 

te
m

pe
ra

tu
re

 c
on

tr
ol

  
- -

 - 
Co

m
pa

tib
le

 w
ith

 a
ll 

ST
50

0 
m

od
el

s 
 

In
st

ru
ct

io
n 

sh
ee

t 
9I

S2
40

81
 te

rm
in

al
 /

 te
rm

in
al

e 
LC

D 
GB

-I 
 

U
se

r 
m

an
ua

l 
8M

A0
02

10
 te

rm
in

al
e 

LC
D 

IT
A 

8M
A1

02
10

 te
rm

in
al

 L
CD

 G
B 

 

 

W
IR

IN
G 

C0
LV

00
00

33
20

0 
3-

w
ay

 w
iri

ng
 fo

r r
em

ot
e 

LC
D

 te
rm

in
al

 
(a

va
ila

bl
e 

in
sid

e 
th

e 
te

rm
in

al
 b

ox
) 

 
N

A 

Tr
an

sf
or

m
er

 

 

TR
AN

SF
O

RM
ER

 
TF

41
12

00
 

Tr
an

sfo
rm

er
 2

30
V~

/1
2V

 5
VA

 
N

A 

M
ul

ti 
Fu

nc
tio

n 
ke

y 

 

M
ul

ti-
Fu

nc
tio

n 
ke

y 
CC

0S
00

A0
0M

00
0 

Sm
ar

t k
ey

 to
 u

p/
do

w
nl

oa
d 

pa
ra

m
et

er
s 

N
A 

En
er

gy
 S

T5
00

 
15

9/
17

4 



Ex
pa

ns
io

n 
re

la
y 

 
N

am
e 

Pa
rt

 
nu

m
be

r 
D

es
cr

ip
tio

n 

 

EX
P2

11
 

M
W

32
01

00
 

23
0V

 1
0A

 e
xp

an
sio

n 
m

od
ul

e 
w

ith
 b

as
e 

fit
te

d 
to

 D
IN

 g
ui

de
 

W
ir

in
gs

 
 

N
am

e 
Pa

rt
 n

um
be

r 
D

es
cr

ip
tio

n 

 

W
IR

IN
G 

CO
HV

00
00

00
10

0 
W

iri
ng

 fo
r u

til
iti

es
 (c

on
ne

ct
or

 +
 1

m
 c

ab
le

s)
. 

W
IR

IN
G 

CO
LV

00
00

00
10

0 
W

iri
ng

 (c
on

ne
ct

or
 +

 1
m

 c
ab

le
s)

 to
 c

on
ne

ct
 s

af
e 

vo
lta

ge
 in

pu
ts

 a
nd

 o
ut

pu
ts

 (S
EL

V)
. 

 

W
IR

IN
G 

ST
50

0 
– 

AO
2 

CO
LV

00
00

22
10

0 
ST

50
0 

- A
O

2 
w

iri
ng

  
(c

on
ne

ct
or

 +
 1

m
 c

ab
le

s)
 

 

W
IR

IN
G 

ST
50

0 
– 

AO
2/

AO
3 

CO
LV

00
00

42
10

0 
ST

50
0 

- A
O

2/
A0

3 
w

iri
ng

  
(c

on
ne

ct
or

 +
 1

m
 c

ab
le

s)
 

EM
C 

Fi
lt

er
 

 
FI

LT
ER

 
FT

11
12

01
 

LC
 fi

lte
r, 

ne
tw

or
k 

fil
te

r, 
re

co
m

m
en

de
d 

fo
r 

ap
pl

ic
at

io
ns

 w
ith

 fa
n 

sp
ee

d 
m

od
ul

at
io

n.
 

IM
G

IN
FO

En
er

gy
 S

T5
00

 
16

0/
17

4 



Te
m

pe
ra

tu
re

 p
ro

be
s 

 
N

am
e 

Pa
rt

 n
um

be
r 

D
es

cr
ip

tio
n 

D
oc

um
en

ta
tio

n 

 

TE
M

PE
RA

TU
RE

 P
RO

BE
S 

(1 )
 (2

) 

SN
69

11
50

 S
on

da
 N

TC
 1

03
AT

, 1
,5

m
 (p

la
st

ic
 c

ap
, 2

-w
ire

 c
ab

le
); 

SN
8D

ED
11

50
2C

0 
N

TC
10

3A
T 

1,
5m

t I
P 

68
 5

x2
0 

-5
0+

11
0°

C 
SN

8D
ED

13
00

2C
0 

N
TC

10
3A

T 
3,

0m
t I

P 
68

 5
x2

0 
-5

0+
11

0°
C 

SN
8D

AE
11

50
2C

0 
N

TC
10

3A
T 

1,
5m

t I
P 

68
 6

x2
0 

-5
0+

11
0°

C 
SN

8D
AE

13
00

2C
0 

N
TC

10
3A

T 
3,

0m
t I

P 
68

 6
x2

0 
-5

0+
11

0°
C 

 

Do
ub

le
 in

su
la

tio
n 

ca
bl

e 

Pr
es

su
re

 t
ra

ns
du

ce
rs

 

RA
TI

O
M

ET
RI

C 
TR

AN
SD

U
CE

RS
 

 

TD
42

00
10

 E
W

PA
 0

10
 R

 0
/5

V
 0

/1
0B

A
R

 fe
m

al
e

TD
42

00
30

 E
W

PA
 0

30
 R

 0
/5

V
 0

/3
0B

A
R

 fe
m

al
e

TD
42

00
50

EW
PA

 0
50

 R
 0

/5
V 

0/
50

B
A

R
 fe

m
al

e

Pa
ck

ar
d 

IP
67

  2
m

t 
ca

bl
e 

in
cl

ud
ed

 

Pr
es

su
re

 t
ra

ns
du

ce
rs

 

PR
ES

SU
RE

 T
RA

N
SD

U
CE

RS
  

 

M
al

e
TD

22
00

50
°

TD
24

00
50

*
TD

22
00

07
°

TD
24

00
07

* 

Fe
m

al
e

TD
32

00
50

°
TD

34
00

50
*

TD
32

00
07

°
TD

34
00

07
* 

EW
PA

05
0

4…
20

m
A/

0.
.5

0b
ar

IP
54

° /
 IP

67
*

EW
PA

00
7

4…
20

m
A/

-
0.

5…
7b

ar

IP
54

° /
 IP

67
*

in
st

ru
ct

io
ns

9I
S6

41
73

EW
PA

E
N

-IT
-E

S
-D

E
-F

R
-

R
U

 

En
er

gy
 S

T5
00

 
16

1/
17

4 



Pr
es

su
re

 s
w

itc
he

s 
 

N
am

e 
Pa

rt
 

nu
m

be
r 

D
es

cr
ip

tio
n 

 

PR
ES

SU
RE

 S
W

IT
CH

ES
 (1

) 
 

(3 )
 

HR
 ra

ng
e 

(a
ut

om
at

ic
 re

se
t) 

- m
in

im
um

 1
00

,0
00

 O
N

/O
FF

 c
yc

le
s 

av
ai

la
bl

e 
 

(3 )
  

HL
 ra

ng
e 

(m
an

ua
l r

es
et

) -
 m

in
im

um
 6

,0
00

 O
N

/O
FF

 c
yc

le
s 

 

 (3 )
 

HC
 ra

ng
e 

(a
ut

om
at

ic
 re

se
t) 

- m
in

im
um

 2
50

,0
00

 O
N

/O
FF

 c
yc

le
s 

Fa
n 

m
od

ul
es

 
 

N
am

e 
Pa

rt
 n

um
be

r 
D

es
cr

ip
tio

n 
D

oc
um

en
ta

tio
n 

 

CF
S 

FA
N

 M
O

DU
LE

S 
(1 )

 
Fo

r i
te

m
 n

um
be

rs
 

-->
 S

ee
 in

st
ru

ct
io

n 
sh

ee
t 

 
 

Si
ng

le
-p

ha
se

 sp
ee

d 
re

gu
la

to
rs

 fo
r 

cu
rr

en
ts

 fr
om

 2
A 

to
 9

A 

in
st

ru
ct

io
n 

sh
ee

t 
8F

I4
00

14
 

CF
S 

–F
an

 S
pe

ed
 

M
od

ul
es

 G
B-

I-E
-D

-F
 

 

 

CF
-R

EL
 F

AN
 M

O
DU

LE
 

M
W

99
13

00
 

6A
 2

30
V 

re
la

y 

in
st

ru
ct

io
n 

sh
ee

t 
8F

I4
00

14
 

CF
S 

–F
an

 S
pe

ed
 

M
od

ul
es

 G
B-

I-E
-D

-F
 

 

 

CF
S0

5 
TA

N
DE

M
 F

AN
 M

O
DU

LE
 

M
W

99
10

12
 

TR
IA

C 
5+

5A
 2

30
V 

in
st

ru
ct

io
n 

sh
ee

t 
8F

I4
00

16
 

CF
S0

5 
- T

AN
DE

M
 - 

Fa
n 

Sp
ee

d 
M

od
ul

e 
GB

-I-
E-

D-
F 

 

 
TH

RE
E-

PH
AS

E 
FA

N
 R

EG
U

LA
TO

R 
 

Co
nt

ac
t 

Sa
le

s 
De

pa
rt

m
en

t 
Co

nt
ac

t 
Sa

le
s 

De
pa

rt
m

en
t 

Co
nt

ac
t 

Sa
le

s 
De

pa
rt

m
en

t 

En
er

gy
 S

T5
00

 
16

2/
17

4 



In
te

rf
ac

e 
m

od
ul

es
 

 
N

am
e 

Pa
rt

 n
um

be
r 

D
es

cr
ip

tio
n 

D
oc

um
en

ta
tio

n 

 

PC
In

te
rf

ac
e2

15
0 

U
SB

 
PC

I6
A3

00
00

00
 

RS
-4

85
 +

 T
TL

 fo
r P

ar
am

M
an

ag
er

 

in
st

ru
ct

io
n 

sh
ee

t 
9I

S4
30

83
 

PC
In

te
rf

ac
e 

21
50

 
se

rie
s 

GB
-I-

E-
D-

F 
 

PC
 In

te
rf

ac
e2

15
0 

PC
I5

A3
00

00
00

 
RS

-4
85

 +
 T

TL
 fo

r P
ar

am
M

an
ag

er
 

 

Co
nn

ec
tiv

ity
 

 
N

am
e 

Pa
rt

 n
um

be
r 

D
es

cr
ip

tio
n 

D
oc

um
en

ta
tio

n 

 

Bu
s 

Ad
ap

te
r 1

30
 T

TL
 R

S4
85

 
BA

11
25

0N
37

00
 

TT
L/

RS
-4

85
 c

om
m

un
ic

at
io

n 
in

te
rf

ac
e 

12
V 

au
x.

 
ou

tp
ut

 fo
r p

ow
er

 su
pp

ly
 to

 d
ev

ic
e.

  
TT

L 
ca

bl
e,

 L
 =

 1
 m

 (2
) 

in
st

ru
ct

io
n 

sh
ee

t 
9I

S4
30

84
 

Bu
sA

da
pt

er
 1

30
-

15
0 

GB
-I-

E-
D-

F 
 

Bu
s 

Ad
ap

te
r 1

50
 T

TL
 R

S4
85

 
BA

10
00

0R
37

00
 

TT
L/

RS
-4

85
 c

om
m

un
ic

at
io

n 
in

te
rf

ac
e 

TT
L 

ca
bl

e,
 L

 =
 1

 m
 (2

) 

  

Ra
di

oA
da

pt
er

 T
TL

/W
IR

EL
ES

S 
80

2.
15

.4
 

BA
RF

0T
S0

0N
H0

0 
(1 )

 
 

in
st

ru
ct

io
n 

sh
ee

t 
8F

I4
00

23
 

Ra
di

oA
da

pt
er

  
GB

-I-
E-

D-
F 

 
U

se
r 

m
an

ua
l 

9M
AX

00
10

 
Ra

di
oA

da
pt

er
  

GB
-I-

E-
D-

F 

En
er

gy
 S

T5
00

 
16

3/
17

4 



So
ft

w
ar

e 
To

ol
s 

 
N

am
e 

Pa
rt

 n
um

be
r 

D
es

cr
ip

tio
n 

D
oc

um
en

ta
tio

n 
 

Fi
rm

w
ar

e 
Up

lo
ad

er
 k

it 
ST

SW
KF

W
U

00
00

0 
 

U
se

r 
m

an
ua

l 
8M

AX
02

09
 

Fi
rm

w
ar

e 
Up

lo
ad

er
 

GB
+I

TA
 

8M
A0

02
09

 
Fi

rm
w

ar
e 

Up
lo

ad
er

 
IT

A 
8M

A1
02

09
 

Fi
rm

w
ar

e 
Up

lo
ad

er
 

GB
 

Pa
ra

m
 M

an
ag

er
 A

C/
CR

 
SL

P0
5X

X0
00

10
0 

W
ith

 
a 

su
ita

bl
e 

Pe
rs

on
al

 
Co

m
pu

te
r 

w
ith

 
W

in
do

w
s 

95
 o

pe
ra

tin
g 

sy
st

em
 o

r 
la

te
r, 

Pa
ra

m
 

M
an

ag
er

so
ftw

ar
e,

 
a 

PC
I 

21
50

 
in

te
rf

ac
e 

m
od

ul
e 

an
d 

th
e 

rig
ht

 w
iri

ng
s, 

al
l 

En
er

gy
 S

T 
pa

ra
m

et
er

s c
an

 b
e 

fu
lly

 c
on

tr
ol

le
d 

vi
a 

PC
. 

  
 

U
se

r 
m

an
ua

l 
8M

A0
00

06
  

Pa
ra

m
 m

an
ag

er
 

IT
A 

8M
A1

00
06

  
Pa

ra
m

 m
an

ag
er

 G
B 

De
vi

ce
 M

an
ag

er
 

Co
nt

ac
t S

al
es

 
D

ep
ar

tm
en

t 
 

U
se

r 
M

an
ua

l 
8M

Ax
02

19
 

X 
= 

0 
IT

; 1
 E

N
; 2

 
FR

; 3
 E

S;
 5

 D
E;

 A
 

RU
 

En
er

gy
 S

T5
00

 
16

4/
17

4 



 
N

am
e 

Pa
rt

 n
um

be
r 

D
es

cr
ip

tio
n 

D
oc

um
en

ta
tio

n 

 

W
eb

Ad
ap

te
r 

W
A0

ET
00

X7
00

 
 

In
st

ru
ct

io
n 

sh
ee

t 
9I

S4
40

65
 

W
eb

Ad
ap

te
r G

B-
I-E

-D
-F

 
 

 U
se

r 
m

an
ua

l 
8M

A0
02

02
 W

eb
Ad

ap
te

r I
TA

 
8M

A1
02

02
 W

eb
Ad

ap
te

r G
B 

8M
A2

02
02

 W
eb

Ad
ap

te
r F

RE
 

8M
A3

02
02

 W
eb

Ad
ap

te
r S

PA
 

8M
A5

02
02

 W
eb

Ad
ap

te
r G

ER
 

 

W
eb

Ad
ap

te
r  

W
i-F

i 
W

A0
W

F0
0X

70
0 

 

D
em

o 
Ca

se
 S

T5
00

 
 

N
am

e 
Pa

rt
 n

um
be

r 
D

es
cr

ip
tio

n 

 

De
m

o 
Ca

se
 S

T5
00

 
VA

L0
00

30
K 

ST
50

0 
De

m
o 

Ca
se

 

 (1 )
 v

ar
io

us
 it

em
s 

av
ai

la
bl

e.
 C

on
ta

ct
 S

al
es

 D
ep

ar
tm

en
t 

(2 )
 V

ar
io

us
 le

ng
th

s c
an

 b
e 

re
qu

es
te

d.
 

 G
EN

ER
AL

 N
O

TE
S:

 
CO

HV
 a

nd
 C

O
LV

 c
ab

lin
g 

ar
e 

no
t r

eq
ui

re
d 

if 
th

ey
 a

re
 m

ad
e 

by
 th

e 
m

an
uf

ac
tu

re
r. 

 
Co

nn
ec

tio
n 

of
 re

m
ot

e 
ke

yb
oa

rd
 v

ia
 3

-w
ay

 c
ab

le
s w

ith
 n

o 
op

tio
na

l m
od

ul
es

.  
El

iw
el

l c
an

 a
lso

 su
pp

ly
 a

 v
ar

ie
ty

 o
f d

iff
er

en
t N

TC
 p

ro
be

s d
ep

en
di

ng
 o

n 
th

e 
ca

bl
e 

ty
pe

 (P
VC

 o
r s

ili
co

n)
 a

nd
 le

ng
th

.  

En
er

gy
 S

T5
00

 
16

5/
17

4 



 

35 ANALITIC INDEX 

‘States’ menu; 17 
5 relay model circuit diagrams; 139 
Access to folders - menu structure; 14 
Accessories; 161 
ADAPTIVE (FOLDER PAR/AD); 77 
Adaptive function; 77; 78 
Adaptive function with hysteresis modification; 78 
Adaptive function with setpoint and hysteresis 

modification; 79 
Adaptive function with setpoint modification; 77 
Adaptive parameters (Ad); 106 
Alarm acknowledgment (folder FnC/tA); 132 
Alarm Display (AL); 20 
Alarm events (EU folder); 25 
Alarm parameters (AL); 106 
Alarm table key; 88 
Alarms; 85 
ALARMS AND DIAGNOSTICS (FOLDER PAR/AL); 85 
Always on digital mode; 47 
Always on digital mode:Digital on request mode; 

47 
Always on modulating mode; 48 
Analogue alarms; 87 
Analogue inputs; 28 
Analogue inputs: Configuration table; 28 
Analogue inputs-Probes; 137 
Analogue output configuration table; 33 
Analogue output TC1 - AO1 AO2 : Configuration 

table; 32 
Analogue outputs; 31 
ANNEXE A – MODELS AND ACCESSORIES; 160 
Antifreeze operation with pump; 50 
Antifreeze parameters with heat pump (AF); 106 
ANTIFREEZE PARAMETERS WITH HEAT PUMP 

(FOLDER PAR/AF) - ANTIFREEZE; 81 
Automatic changeover; 40 
Auxiliary electric heater parameters (HA); 104 
AUXILIARY ELECTRIC HEATERS (FOLDER PAR/HA); 

66 
Auxiliary heaters; 66 
Block heat pump; 37 
Block heat pump based on external temperature 

and/or parameter; 38 
Block heat pump from digital input; 38 
BOILER (FOLDER PAR/BR); 67 
Boiler in heating; 67 
Boiler parameters (br) -boiler; 104 
Change On/OFF state (folder FnC/St); 132 
Circuit diagrams; 137 
Circuit diagrams for 4 relay + TRIAC models; 138 

Client Table; 128 
Compressor  OFF-ON timing; 44 
Compressor  ON-ON timing; 44 
Compressor Parameters (CP); 100 
Compressor switch on/off sequence; 45 
Compressor timings; 42 
COMPRESSORS (FOLDER PAR/CP); 42 
Configuration of analogue inputs; 28 
Configuration of analogue outputs; 31 
Configuration of device address; 158 
Configuration of digital inputs; 29 
Configuration of digital outputs; 30 
Configuration of parameter addresses; 159 
Configuration of variable / state addresses; 159 
Configuration parameters (CF); 94 
Configuration with Modbus RTU; 154 
Connecting the Multi Function Key; 133 
Continuous operation; 53 
Continuous operation:Operation in response to 

request; 54 
Count mode; 71 
Cross references; 6 
Data format (RTU); 154 
Decalibration of start defrost setpoint based on 

external temperature; 72 
DEFROST (FOLDER PAR/DF); 70 
Defrost parameters (dF); 105 
Defrost when compressor stops; 72 
Device ‘OFF’ --> ‘On’; 9 
Device ‘On’ --> ‘OFF’; 9 
DEVICE OPERATION; 148 
Digital alarms; 85 
Digital inputs; 29 
Digital inputs: Configuration table; 30 
Digital operation on request; 47 
Digital outputs; 30 
Digital temperature control; 37 
Display; 11 
Display and LEDS; 146 
Download from reset; 134 
DYNAMIC SETPOINT (FOLDER PAR/DS); 74 
Dynamic setpoint parameters (dS); 105 
Economy function; 38 
Electric heater parameters (HI); 103 
ELECTRICAL CONNECTIONS; 137 
End defrost; 72 
End defrost diagram; 72 
Entering a password (PASS folder); 24 
ET(MT example; 79 
ET<MT example; 77 
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Example of A01 connection; 141 
Example of A02 – AO3 connection; 141 
Example of automatic changeover based on 

external air temperature; 40 
Example of automatic changeover based on water 

temperature; 40 
Example of connection of high voltage outputs; 

142 
Example of DO5 connection; 142 
Example of how to set the setpoint (SP); 20 
Example of low voltage input/output connection; 

140 
EXP; 110 
EXTERNAL CIRCUIT PUMP (FOLDER PAR/PE); 60 
External circuit pump parameters (PE); 104 
EXTERNAL EXCHANGER ELECTRIC HEATER 

PARAMETERS (FOLDER PAR/HE) – ELECTRIC 
HEATERS; 65 

External exchanger electric heater parameters (HE); 
104 

EXTERNAL EXCHANGER FAN (FOLDER PAR/FE); 56 
External exchanger heaters; 65 
First switch on; 14 
Fixed modification (decalibration) of the setpoint 

(dS07 = 1); 76 
Folder visibility table; 126 
FOR PARTIALIZED COMPRESSORS ONLY - Minimum 

ON step during decrease in output (CP09); 44 
FOR PARTIALIZED COMPRESSORS ONLY - Minimum 

ON step during increase in output (CP08); 43 
Function mode selection parameters (St); 100 
Functions (FnC folder); 24 
FUNCTIONS (FOLDER FNC); 131 
General Description; 7 
General specifications; 144 
General warnings; 137 
Hot Start function; 55 
HOW TO USE THIS MANUAL; 6 
I/O features; 145 
Icons for emphasis; 6 
Integrated boiler; 69 
INTERNAL CIRCUIT PUMP (FOLDER PAR/PI); 46 
Internal circuit pump parameters (PI); 101 
INTERNAL EXCHANGER ELECTRIC HEATERS 

(FOLDER PAR/HI); 61 
Internal exchanger heaters for antifreeze; 62 
Internal exchanger heaters in integrated use; 63 
INTRODUCTION; 7 
Keys; 8 
Keys – combined action; 10 
Keys and associated functions; 8 
LABEL; 109 
LED: decimal point; 11 

LED: States and Operating Modes; 12 
LED: utilities; 13 
LED: Values and Units of Measure; 13 
LEDs and Display; 11 
Limiting output to 50%; 45 
Local On/OFF; 9 
Low voltage (SELV) analogue output AO3: 

Configuration table; 32 
Main functions:; 7 
Manual alarm acknowledgment and reset; 10 
Manual defrost; 73 
Manual defrost activation (folder FnC/dEF); 132 
MECHANICAL ASSEMBLY; 143 
Mechanical dimensions; 147 
Mechanical specifications; 146 
Minimum compressor ON time; 44 
Minimum time; 77 
Minimum time between switching off and on of 

the same compressor (CP03); 44 
Minimum time between the switching off of more 

than one compressor (CP06); 43 
Minimum time between the switching on of more 

than one compressor (CP05); 42 
Minimum time between the switching on of the 

same compressor (CP04); 44 
Modbus commands available and data areas; 155 
Models; 160 
Models and Features; 7 
Modification (decalibration) of the setpoint based 

on the dynamic setpoint input; 74 
Modification (decalibration) of the setpoint based 

on the dynamic setpoint input with Negative 
(offset); 74 

Modification (decalibration) of the setpoint based 
on the dynamic setpoint input with positive 
(offset).; 74 

Modification (decalibration) of the setpoint based 
on the external temperature; 75 

Modification (decalibration) of the setpoint based 
on the external temperature (dS07=0); 75 

Modification (decalibration) of the setpoint based 
on the external temperature 
(dS07=0):Modification based on the external 
temperature with negative offset; 75 

Modification (decalibration) of the setpoint based 
on the external temperature 
(dS07=0):Modification based on the external 
temperature with positive offset; 75 

Modification based on the dynamic setpoint input 
with negative offset; 74 

Modification based on the dynamic setpoint input 
with positive offset; 74 

Modification of setpoint in heating; 78 



Modulating operation on request; 49 
MT; 77 
Multi Function Key; 133 
NON-LIABILITY CLAUSE; 148 
OFF-OFF timing for more than compressor; 43 
ON-ON timing for more than one compressor; 42 
Operating modes; 39; 47; 53; 77; 82 
OPERATING MODES – TEMPERATURE CONTROL 

(FOLDER PAR/TR); 35 
Operating modes:Always on digital mode; 47 
OPERATING STATES (FOLDER PAR/ST); 39 
Operating states table; 41 
Operation in response to request; 54 
Output for terminal; 34 
Param Manager models; 151 
Parameters (folder PAr); 23 
PARAMETERS (PAR); 93 
Parameters / visibility table; 110 
Parameters / visibility table, folder visibility table 

and client table; 109 
PARAMMANAGER; 149; 150 
Periodical activation of the pump (Antilock); 51 
Phase shift; 57 
Pick-up; 57 
Power failure during defrost.; 73 
Power limitation – by external temperature (Cool 

and Heat); 84 
Power limitation – by high pressure probe (Cool 

and Heat); 83 
Power limitation – by low pressure probe (Cool and 

Heat); 83 
Power limitation – by temperature control probe 

(Cool and Heat); 83 
POWER LIMITATION (FOLDER PAR/PL); 82 
Power limitation parameters (PL); 106 
Power supply - High voltage inputs (relay); 137 
Pressure probes; 137 
Probe errors table; 91 
Programming menu; 23 
Proportional temperature control; 35 
Proportional temperature control in COOL mode; 

35 
Proportional temperature control in COOL 

mode:Proportional diagram in COOL; 35 
Proportional temperature control in HEAT mode 

(HEAT PUMP); 36 
Proportional temperature control in HEAT mode 

(HEAT PUMP):Proportional diagram in HEAT; 36 
Protection; 80 
Pulse length; 57 

Real time ET; 77 
RECIRCULATION FAN (FOLDER PAR/FI); 53 
Recirculation fan parameters (FI); 102 
References; 6 
Regulation algorithm in cool mode; 35 
Regulation algorithm in heat mode; 36 
Relay and open collector output: Configuration 

table; 31 
Reset alarm log (folder EUr); 136 
RESPONSIBILITY AND RESIDUAL RISKS; 148 
Safety timings; 42 
Secondary (external) exchanger fan parameters 

(FE); 102 
Serial configurations – Protocol parameters; 33 
Serial connections; 137 
Serials; 146 
Setpoint modification incooling; 77 
Setpoint regression; 79 
Setting the clock (CL); 18 
Settings during antifreeze; 62 
ST500 Models; 160 
ST700 Models; 160 
Start defrost; 71 
Start defrost diagram; 71 
Start defrost temperature offset; 71 
SUPERVISION; 154 
Switch on/off sequence of compressors in twin 

compressor installations.; 45 
Switch on/off sequence of partializations in single 

compressor installations.; 45 
SYSTEM CONFIGURATION (FOLDER PAR/CF); 28 
Table of Alarms; 87; 88 
TECHNICAL DATA; 144 
Technical data:; 7 
Temperature control differential; 37 
Temperature control parameters (tr) – temperature 

controller; 99 
Temperature probes; 137 
Transformer; 146 
TRIAC; 137 
TTL (COM 1); 137 
TTL connection (COM 1); 137 
Type of compressors; 42 
Typical applications:; 7 
Unvaried sequence; 45 
USER INTERFACE (FOLDER PAR/UI); 8 
User interface parameters (UI); 98 
Using the Multi Function Key (folder FnC/CC); 133 
View and Reset compressor/pump time; 22 
View Inputs/Outputs (Ai, di, AO, dO); 17 
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