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Introduction

E100 is a digital  controller designed for heating, ventilating, air-conditioning (HVAC)
systems. Easily adjustable parameters provide detailed solutions for a wide range of
applications.
This document includes information about the basic functions of the E100 controller
and configuration of its parameters.

www.ontrol.com.tr KP0049B Haber vermeden değiştirilebilir

http://www.ontrol.com.tr


E100 Engineering Guide

Inputs and outputs
Temperature sensor inputs There are three temperature sensor inputs on the E100 digital controller. Only the use

of input T1 is mandatory, the others are optional.
• T1 Main Temperature: The main temperature sensor (in most cases the return air

sensor) is connected to the input T1.  The primary function of the controller is  to
maintain a constant temperature at this input by modulating the outputs.

• T2 Secondary Temperature: There can be two different functions of the input T2 as
explained below:
• Limiter: In a typical air handling unit application, the control valves are modulated

to maintain a constant temperature in the return air duct. A low limit sensor (T2)
can be installed in the discharge air duct to avoid supplying uncomfortably cold air
to the rooms in peak cooling demands. This discharge air sensor overrides the
return air sensor (T1) when the discharge air temperature is uncomfortably low.

• Cascade Control: The cascade control mode works differently. In this mode, the
controller calculates a discharge air setpoint (for T2) based on the deviation of
room temperature (T1) from the desired room setpoint. The valves are then be
positioned to maintain this calculated setpoint in the discharge air duct.

• T3 Outdoor Air Temperature: Outdoor temperature measurement can be used for
two different purposes:
• Compensation: The compensation function of the E100 controller shifts the user

defined setpoint based on the outdoor air temperature (T3). Two types of
compensation are commonly used: winter and summer compensation. In a typical
winter compensation application, the controller can increase the flow temperature
to the radiators as the outdoor temperature falls. In a typical summer
compensation application, the indoor temperature can be increased as the
outdoor temperature becomes warmer.

• Changeover: Outdoor temperature (T3) is compared with return air temperature
(T1) to determine the operation mode of the outside air and mixing dampers.
When return air temperature is less than outdoor (fresh) air temðerature,
operation of the dampers is reversed.

Contact inputs E100 controller has two voltage-free contact inputs.If unused, they must be shorted to
common.
• X1 System State Input: If  this input is open, E100 controller positions the outputs so

that  all  dampers  and  valves  are  closed.  For  air  handling  unit  applications,  the
voltage-free contact connected to this input should reflect the operation of the supply
fan (closed contact when fan is running).

• X2 Freeze Protection Thermostat (Freezestat) Input: This input is used to protect the
heating coil from freezing. Normally closed voltage-free contact of a freezestat can
be connected to this input. If the freezestat is activated, E100 opens the heating coil
valve and closes all other valves and dampers.

Outputs There are three outputs and each can to drive proportional dampers or valves. Output
signals are 2 to 10 VDC and the operation direction can be reversed by configuring the
parameters.
Although  these  three  outputs  can  be  used  to  drive  any  proportional  actuator,  the
following should be taken into consideration:
When  the  freezestat  is  activated,  the  Y1  output  is  driven  to  fully  open  position.
Therefore, if freeze protection is used, heating coil valve actuator should be connected
to the Y1 output.
For air handling units with a mixing chamber, all damper actuators should be connected
to the Y2 output. This output can be limited to provide a minimum damper position. It
also can reverse the direction of dampers due to the comparison of outdoor air and
return air temperatures.
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Parameters
E100  controller  should  be  configured  specially  for  each  individual  application.  The
configuration is  carried out  by setting the parameters.  Parameters  are explained in
detail in the Control Functions section.

Setting the parameters Follow these steps to change parameter settings:
• Press  (+)  and  (-)  buttons  simultaneously  for  a  while  until  “P01”  appears  in  the

display.
• Use (+) and (-) buttons to browse between parameters “P01” and “P29”.
• Press (SET) to display the value of the selected parameter.
• The displayed value can be changed by using (+) and (-) buttons.
• Press (SET) to save the new value or press (C) to cancel.
• To set any parameter repeat the steps from 2 to 5.
Press  (C)  to  close  the  programming  session.  The  controller  also  terminates  the
programming session automatically if no key is pressed for a long time.

Parameter list
No Description

Default
Setting

Setting
Range Step

P1 Main setpoint 20 °C 0..100 0.1

P2 Setpoint user adjustment range ±5 K 0..20 1

P3 Compensation startpoint 25 °C 0..40 0.5

P4 Winter compensation slope 0 K - 5...+ 5 0.1

P5 Summer compensation slope 0 K - 5...+ 5 0.1

P6 Control mode (0=cascade, 1=limit) 0 0/1 -

P7 Primary proportional band 3 K 1..24 0.1

P8 Primary integral time 300 sec. 0..1020 5

P9 Low limit value 14 °C 0..20 0.5

P10 High limit value (cascade control) 34 °C 20..100 0.5

P11 Secondary proportional band 18 K 1..24 0.5

P12 Secondary integral time 150 sec. 0..1020 5

P13 Minimum damper position 20 % 0..50 1

P14 Outdoor/return air comp. time 0 min. 0..20 1

P15 Output Y1 is 0% at 33% 0..100 1

P16 Output Y1 is 100% at 0% 0..100 1

P17 Output Y2 is minimum at 34% 0..100 1

P18 Output Y2 is 100% at 66% 0..100 1

P19 Output Y3 is 0% at 67% 0..100 1

P20 Output Y3 is 100% at 100% 0..100 1

P21 Direction of Y1 (0=DIR, 1=REV) 0 0/1 -

P22 Direction of Y2 (0=DIR, 1=REV) 0 0/1 -

P23 Direction of Y3 (0=DIR, 1=REV) 0 0/1 -

P24 T1 offset 0 K - 5...+ 5 0.1

P25 T2 offset 0 K - 5...+ 5 0.1

P26 T3 offset 0 K - 5...+ 5 0.1

P27
P28
P29

Do not change these settings! 
(Factory set for calibration)

2
8
X

1..16
1..16

- 5...+ 5

1
1

0.1
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Control functions
Basic setpoint parameters (P1-P2) Base setpoint is set by the parameter P1.

Users can adjust the main setpoint in the range limited by P2.
For example; if P1=20°C and P2=5K (kelvin), users can adjust the main setpoint by the
potentiometer in the range between 15°C and 25°C. The adjusted value can be viewed
from the LCD display at position CP1.
The main setpoint can additionally be shifted by the compensation function. The active
setpoint  displayed  at  position  CP1  is  the  result  of  user  adjustment  plus  automatic
compensation shift.

Compensation settings (P3-P5) Compensation startpoint is set by the parameter P3.
If the outdoor air temperature is lower than this value, winter compensation applies. For
each degree below this temperature, the main setpoint is increased by P4.
If the outdoor air temperature is higher than P3, summer compensation applies. For
each degree above this temperature, the main setpoint is increased by P5.
Usually only one (either winter or summer) compensation function is active. When the
parameter P4 (for winter compensation) or P5 (for summer compensation) is set to
zero the corresponding function becomes inactive. 
It is also possible to enter negative values to reverse the compensation function.

Cascade / limit control
(P6)

To use the cascade function the parameter P6 should be set to zero, otherwise to one.
In limit control (when P6=1), all outputs are positioned according to the temperature at
input T1. The temperature at T2 has no effect until it gets closer to the lower limit set by
P9.
In cascade control  (P6=0), there are two stages. First step is the calculation of the
setpoint for T2 depending on the difference between T1 and the main setpoint. In the
next step, the actuators are positioned to reach this value.
In most applications, return air temperature sensor is connected to input T1 and supply
air temperature sensor to input T2. A setpoint for supply air temperature is calculated to
maintain the required return air temperature. The valve and damper actuators are then
positioned accordingly.
The calculated value for the supply air temperature is displayed at CP2.

Cascade control settings ( P7-P10) The proportional band of the primary process is set by P7. As the return air temperature
T1 changes in this band, the supply air temperature takes values between the lower
and upper limits that are set by P9 and P10 as shown in the graph.
Integral time is set by P8. To cancel the effect of integral function, set the parameter P8
to zero.
The supply air temperature setpoint always stays between the lower and upper limits
set by P9 and P10. This provides a limiting function.

Secondary proportional band /
integral time  (P11-P12)

In cascade control, the valve and damper actuators are are positioned to maintain the
calculated setpoint (CP2) for supply air temperature (T2) by using proportional band
P11 and integral time P12.
In  limit  control,  the  same  parameters  (P11  &  P12)  are  used  when  the  supply
temperature  sensor  (T2)  overrides  the  main sensor,  beacuse the low limit  value  is
approached.

KP0049B Haber vermeden değiştirilebilir www.ontrol.com.tr

Potansiyometre
Konumu

P1

Ayar
Değeri
(CP1)

2xP2

Dış Hava
Sıcaklığı (T3)

P1

P5

P3

Ayar Değeri
(CP1)

P4

T1
Sıcaklığı

14°C
(P9)

34°C
(P10)

CP1

 T2 Ayar
Değeri
(CP2)

2 K
(P7)

http://www.ontrol.com.tr


E100 Engineering Guide

Direct control of return air temperature
(P7-P8)

Setting parameter P6 to one (1) deactivates the cascade control. In this case valve and
damper actuators are positioned to maintain return air temperature constant at setpoint
by using the proportional band P7 and integral time P8.

Low limit control
(P9-P12)

Supply air temperature (T2) can also be limited without using cascade control. In this
case low limit  value  of  supply  air  temperature is  determined by the parameter  P9.
Parameter P10 is not used in this type of application.
To prevent the supply air temperature to exceed the lower limit set by parameter P9,
the  controller  runs  the  secondary  process  control  loop  which  is  a  function  of
proportional band P11 and integral time P12. Outputs are positioned by the secondary
control loop if its heating requirement is higher than the primary loop

Proportional band / integral time 
(P7-P8 / P11-P12)

As a general rule:
• Parameters P7 and P8 are effective on return air temperature (T1)
• Parameters P11 and P12 are effective on supply air temperature (T2)
Nevertheless the function of these parameters may differ as a result of cascade control
option.
• Cascade Control: Parameters P7 and P8 are used to calculate the setpoint of supply

air temperature. Parameters P11 and P12 are used to position the outputs as to
maintain the calculated supply air temperature.

• Direct control of return air temperature: Parameters P7 and P8 are used to position
the outputs to maintain the desired return air temperature. Using parameters P11
and P12, a secondary control loop, prevents the supply air temperature from going
below the low limit set by parameter P9. Outputs are positioned by the control loop
with higher heat requirement.

Output scaling
(P15-P20)

All three outputs of the controller should be scaled so that they do not overlap with
eachother.  Active operating intervals  of  the outputs  are set as  a percentage of  the
proportional band.
The active operating interval is set by two different parameters for each output. First
parameter defines the lower point where the output has its minimum value.
Second parameter defines the upper point where the output has its maximum value.
Both parameters are set as a percentage of the proportional band (see graph).
Operation in reverse direction is possible by assigning a higher value to the lower point
than to the upper point (first interval in the graph is an example to this).

Minimum damper position
(P13)

In operation, output Y2 will not go below the lower limit set by parameter P13 (see the
graph above). This function guarantees continuous fresh air intake at a minimum rate.
Therefore the following two items should be taken into consideration:
• Damper control should be connected to output Y2.
• When a valve actuator  instead of  a  damper actuator  is connected to  output  Y2,

parameter P13 should be set to zero.
Outdoor air/return air comparison

(P14)
For  air  handling  units  with  mixing  chamber,  winter  and  summer  operations  of  the
dampers  are  different.  If  cooling  is  required  in  winter,  fresh  air  damper  will  open
(outdoor temperature is lower than return air temperature). However, when cooling is
required in summer,  it will need to be driven to minimum position (outdoor temperature
is higher than return air temperature). 
To distinguish between these two states, E100 continuously compares the outdoor air
and return air temperature. Damper function is reversed when outdoor air temperature
is higher than the return air temperature for a period set by parameter P14. 

Output definitions
(P21-P23)

Parameters P21-P23 define the operation direction of the three outputs. 
Operation Value of Parameter 0% (Closed) 100% (Open)

Normal 0 2 V 10 V

Reverse 1 10 V 2 V

Input offsets
(P24-P26)

It is possible to define a correction value for each temperature input (T1, T2, T3) to
remove errors caused by the resistance of cables and tolerance of the temperature
sensor.
Negative values for the parameters P24, P25 and P26 decrease and positive values
increase the temperature reading T1, T2 and T3.
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Test
Test All inputs and outputs of the E100 controller can be fixed to a manual value for testing.

Fixing inputs can be helpful to simulate different combinations to check whether the
control functions defined by a set of parameters gives the correct output positions.
By fixing the outputs, the functionality of the damper and valve actuators can be tested.
In this way any fault in cabling or actuators can be determined easily.
As a reminder, the LED lights of fixed inputs and outputs flash intermittently.

Exception When freezestat is activated output Y1 takes the fully open position. Fixing Y1 would
not prevent E100 to perform this protective function. Consequently when freezestat is
active, output Y1 can not be fixed.

Fixing method To fix any input or output follow these steps:
• Use (+) and (-) buttons to display the required input or output.
• Press (SET) for a while. Displayed value begins to flash with an “F” mark at the end

(eg. “20F”)
• Use (+) and (-) buttons to change the value.
• To fix the input or output to the new value press (SET). The LED light of the fixed

input or output begins to flash.
To release a fixed input or output:
• Use (+) and (-) buttons to display the required input or output.
• Press (SET) for a while. Displayed value begins to flash.
• Press (C) to cancel.

Elektrik bağlantıları
E100 digital  controller  has a  series  of  terminals  as shown above.  A sample wiring
diagram for an air handling unit is attached. For the diagram see the following remarks:
• Connector 9 is the common terminal of both the supply and of all inputs and outputs.

The  transformer  must  first  be  connected  to  terminal  9,  and  then  branch  out  to
sensors/actuators  from  terminal  9.  Do  not  connect  the  transformer  supply  and
sensor/actuator commons at any other point !

• If the freeze protection function is unused terminal 7 should be shorter to common.
• If there is no on/off state contact, terminal 8 should be shorted to common.
• If any one of the inputs or outputs is not used its connection whould be left empty.
• In the wiring diagram there are outputs both to on/off  and proportional  dampers.

Since only one of these two types will be used, the unused type should be omitted.
In the diagram, the on/off damper motor is shown as 220 VAC with spring return. For
any other type (like 24VAC, no spring return) the necessary corrections are to be
made.
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Sample system solutions #1 : Return air temperature control

T1

T2DT

+ -

T3

E100

MAHAL

Y3Y1

Y2

X2 X1

Sample parameter set

• Not 3: Outdoor air compensation:

P1 Main setpoint 20 °C

P2 Setpoint user adjustment
range

±5 K

P3 Compensation startpoint 25 °C

P4 Winter compensation slope 0 K

P5 Summer compensation slope 1 K (If no outdoor temperature sensor then 0)

P6 Control mode 0   1 (Optional, 0=Cascade, 1=Limit)

P7 Primary proportional band 3 K
(Return air)

P8 Primary integral time 300 s.

P9 Low limit value 14 °C
(Supply air)P10 High limit value (for cascade

control)
30 °C

P11 Secondary proportional band 18 K
(Supply air)

P12 Secondary integral time 150 sn.

P13 Minimum damper position 20 %

P14 Outdoor/return air comp. time 4 min. (If no outdoor temperature sensor then 0)

Heating+
Mixing

Damper
+Cooling

Heating+
Mixing

Damper

Heating+
Cooling

Only
Cooling

P15 Output Y1 is 0% at 33 49 49 100

P16 Output Y1 is 100% at 0 0 0 0

P17 Output Y2 is minimum at 34 51 - -

P18 Output Y2 is 100% at 66 100 - -

P19 Output Y3 is 0% at 67 - 51 -

P20 Output Y3 is 100% at 100 - 100 -

P21 Direction of Y1 (0=DIR, 1=REV) 0 (If heating valve is open at 2V then 1 )

P22 Direction of Y2 (0=DIR, 1=REV) 0 (If fresh air damper is open at 2V then 1)

P23 Direction of Y3 (0=DIR, 1=REV) 0 (If cooling valve is open at 2V then 1)
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Sample system solutions #2 : Primary air handling unit

T1DT

+ -

E100

MAHAL

T3 X1

Y3Y1

X2

Sample parameter set

• Remark 3 : Outdoor air compensation

P1 Main setpoint 13 °C If no outdoor temperature sensor then
19°C, Remark1

P2 Setpoint user adjustment
range

±0 K

P3 Compensation startpoint 30 °C

P4 Winter compensation slope 0.5 K If no outdoor temperature sensor then 0K

P5 Summer compensation slope 0 K

P6 Control mode 1

P7 Primary proportional band 12 K
(Supply air)

P8 Primary integral time 150 sn.

P9 Low limit value 14 °C

P10 High limit value (for cascade
control)

30 °C

P11 Secondary proportional band 18 K
(These parameters are redundant)

P12 Secondary integral time 150 sn.

P13 Minimum damper position 20 %
(These parameters are redundant)

P14 Outdoor/return air comp. time 4 dk.

Heating+ Cooling Only Heating

P15 Output Y1 is 0% at 49 100

P16 Output Y1 is 100% at 0 0

P17 Output Y2 is minimum at (These parameters are
redundant)P18 Output Y2 is 100% at

P19 Output Y3 is 0% at 51 -

P20 Output Y3 is 100% at 100 -

P21 Direction of Y1 (0=DIR, 1=REV) 0 (If heating valve is open at 2V then 1 )

P22 Direction of Y2 (0=DIR, 1=REV) 0 (This parameter is redundant)

P23 Direction of Y3 (0=DIR, 1=REV) 0 (If cooling valve is open at 2V then 1)

• Remark  1:  In  this  application  parameter  P1  is  the  lower  limit  of  the  supply  air
temperature. Depending on the outdoor air temperature setpoint exceeds this value.
Therefore if there is no outdoor air sensor a fixed supply air temperature should be
given to P1.
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Sample system solutions #2 : Heat exchanger application

T1

E100

Y3

X1T3

Sample parameter set

• Remark 2 : Outdoor air compensation

Dış Hava
Sıcaklığı (T3)

20°C
(P1)

2
(P4)

20°C
(P3)

Gidiş Suyu
Ayar Değeri
(CP1)

P1 Main setpoint 20 °C If no outdoor air temperature sensor then
60°C

P2 Setpoint user adjustment
range

±0 K

P3 Compensation startpoint 20 °C

P4 Winter compensation slope 2 K If no outdoor air temperature sensor then
0K

P5 Summer compensation slope 0 K

P6 Control mode 1

P7 Primary proportional band 12 K
(Supply air)

P8 Primary integral time 150 sn.

P9 Low limit value 14 °C
(These parameters are redundant)P10 High limit value (for cascade

control)
30 °C

P11 Secondary proportional band 18 K
(These parameters are redundant)

P12 Secondary integral time 150 sn.

P13 Minimum damper position  0 %

P14 Outdoor/return air comp. time  0 dk.

P15 Output Y1 is 0% at ...
(These parameters are redundant)

P16 Output Y1 is 100% at ...

P17 Output Y2 is minimum at ...
(These parameters are redundant)

P18 Output Y2 is 100% at ...

P19 Output Y3 is 0% at % 100

P20 Output Y3 is 100% at % 0

P21 Direction of Y1 (0=DIR, 1=REV) ... (These parameters are redundant)

P22 Direction of Y2 (0=DIR, 1=REV) ... (If the valve is open at 2V then 1 )

P23 Direction of Y3 (0=DIR, 1=REV) 0 (These parameters are redundant)

• Not 1: If there is no outdoor air temperature sensor a fixed supply water temperature
should be given to P1.

www.ontrol.com.tr KP0049B Haber vermeden değiştirilebilir

http://www.ontrol.com.tr

