Liquid Level Controller, EKC 347
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MAKING MODERN LIVING POSSIBLE

Liquid Level Controller
EKC 347

Application

The controller is used for regulation of the
refrigerant level in:

» Pump reservoirs

« Separators

- Intermediate coolers

+ Economisers

- Condensers

« Receivers

System

A signal transmitter will constantly measure
the refrigerant liquid level in the reservoir -
the controller will receive the signal and
subsequently control the valve, in order to
control the refrigerant liquid level according to
liquid level setpoint.

Functions - Liquid level control .

« Alarm if the set alarm limits are exceeded LED's on front panel

+ Relay outputs for upper and lower level limits = Opening signal to valve
and for alarm level

« Analog input signal which can displace the [&] Indication of upper level limit
reference

+ Pl control v Indication of lower level limit

+ Low or High side control

« When AKV/A is selected, a MASTER/SLAVE All Indication of alarm level

system can run up to 3 AKV/A with distributed
Opening Degree

« Manual control of output

« Limitation of Opening degree possible

« ON/OFF operation with hysteresis

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02 749



Liquid Level Controller, EKC 347

Signaltransmitter

EKC 347

Expansions valve

Extra options

With the capacitive rod it is possible to set the
refrigerant level within a wide range.

The controller receive a signal and are then able
to contol low or high side applications. A analog
input signal (voltage/ current) can displace the
setpoint and then remote change of setpoint is
thus possible.

EKC 347 does support 2 types of Danfoss
expansion valves. (see below)

One analog input is available as feed back from
ICM in order to indicate Opening degreee of the
ICM.

Two types of Danfoss expansion valves can be
used

ICM -ICM are direct operated motorized valves
driven by digital stepper motor type ICAD
AKV/A - AKVA or AKV are pulse-width
modulating expansion valves.

PC operation

The controller can be provided with data
communication, so that it may be hooked up
with other products in the ADAP-KOOL® range of
refrigeration controls. Operation, monitoring and
data collection can then be performed from a PC
- either in situ or at a service company.

Danfoss
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Danfoss
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Liquid Level Controller, EKC 347

Application examples Pump reservoir

Modulating control of injection makes for a more stable liquid level and suction pressure.

-

AKS 4100U

EKC 347

ICM with

@ = ICAD motor

Danfoss
M84H0049_1

Separator on flooded evaporator
Modulating control and the valve’s large capacity range ensure a stable level - even under conditions

of quickly changing loads.

I’ 1
" AKS 4100/ |
AKS 4100U

Danfoss
M84H00455_1

EKC 347

Intermediate cooler

The level transmitter’s wide measuring range enables it to monitor the liquid at all levels of the
reservoir - and hence to use the signal for safety functions in connection with the max. permissible
level

Danfoss
M84H00456_1

-

A

Receiver / condenser
The control system’s short reaction time makes it very suited for high-pressure float systems with

small refrigerant charges.

M84H0050_1

FRlall!

AKS 4100U

1

EKC 347
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Liquid Level Controller, EKC 347

Darifi

Survey of functions

When the alarm level is exceeded a timer function will start. The relay will not become
activated until the set time delay has been passed.
The time delay is set in seconds.

Function Para- |Parameter by operation via
meter | data communication

Normal display Level control

The liquid level is indicated in % - Liquid level

The % value is calculated on the basis of the input signal and the definition in "031".

The valve’s actual opening degree can be displayed by giving the lower button a brief - OD %

push (1s). Cf. also 017.

Reference

Set point - SP Liquid Level

Regulation is based on the set value provided that there is no external contribution

(010).

(Push both buttons simultaneously to set the setpoint).

External contribution to the reference r06 | r06 Ext. Ref.offset

This setting determines how large a contribution is to be added to the set reference

when the input signal is max (20 mA or 10 V. Cf. also 010).

The value is set in %-points.

Start/stop of regulation r12 | r12 Main Switch

With this setting the level regulation can be started and stopped. Start/stop of level

regulation can also be performed with the external contact function. Regulation is

stopped if just one of them is OFF.

Alarm Level Alarms

The controller can give alarm in different situations.

When there is an alarm the three lowest LED’s at the front of the controller will flash,

and the alarm relay is cut in

Limit for upper level AO01 | AO1 Upper Dev.

Here you set the limit value for the upper level indication. The value is set in %. The

relay for the upper level will become activated when the level exceeds the set value.

Limit for lower level A02 | AO2 Lower Dev.

Here you set the limit value for the lower level indication. The value is set in %. The re-

lay for the lower level will become activated when the level drops below the set level.

Time delay for upper level limit A03 | A03 Upper Delay

When the limit value is exceeded a timer function will start. The relay will not become

activated until the set time delay has been passed. The time delay is set in seconds.

Delay for lower limit level A15 | A15 Lower Delay

When the limit value is exceeded a timer function will start.The relay will not become

activated until the set time delay has been passed.

The time delay is set in seconds.

Limit for alarm level A16 | A16 Limit Alarm

An alarm level can be set which when passed will activate the alarm relay- The value is

set in %. Cf. also the definition in A18.

If the limit alarm (A3) is not required, it can be avoided by means of the following set-

tingin Al6:

100 : If the rising level definition has been chosen. (A18=0 or 2)

0: If the falling level definition has been chosen. (A18=1 or 3)

Time delay for alarm level A17 | A17 Limit Delay

752 DKRCI.PK.000.H2.02
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Liquid Level Controller, EKC 347

Darifi

Configuration of limit alarm (A3) level and lower limit alarm(A2) for pump cut-
out.

To define whether the limit alarm (A3) is linked to rising (A18=0) or falling level
(A18=1).

It is also possible to configurate the Relay for lower level limit when lower limit alarm
(A2) is detected. Dedicated to switch off pumps at low level alarm.

0: Rising level. When liquid level is higher than A16, and time in A17 has expired, A3
alarm is generated.

1: Falling level . When liquid level is lower than A16, and time in A17 has expired, A3
alarm is generated.

2: Same function as if A18=0, but in addition (to that:

- When liquid level is higher than A02. No A2 alarm and Relay for lower level limit,
gives ON signal (cut in) on terminal 8 and 10.

-When liquid level is lower than A02 and time in A15 has expired. A2 alarm is gener-
ated and Relay for lower level limit, gives OFF signal (cut out) on terminal 8 and 10.
3: Same function as if A18=1, but in addition (to that:

- When liquid level is higher than A02. No A2 alarm and Relay for lower level limit,
gives ON signal (cut in) on terminal 8 and 10.

-When liquid level is lower than A02 and time in A15 has expired. A2 alarm is gener-
ated and Relay for lower level limit, gives OFF signal (cut out) on terminal 8 and 10.

A18

A18 Lim. LowMode

Function Alarm relay when A1, A2 or A3 alarms are detected.
0: Alarm relay to be activated when A1 or A2 or A3 are detected.
1: Alarm relay only to be activated when A3 is detected.

A19

A19 Alarm type

(With setting = 0 the alarm is also
transmitted via the data communica-
tion)

Alarm relay
The alarm relay will become activated if one of the set limits is exceeded or if the
controller loses the input signal from the level-measuring unit.

With data communication the impor-
tance of the individual alarms can be
defined. Setting is carried out in the
“Alarm destinations” menu. See also
page 11.

Control parameters

Injection Settings

Definition of regulating principle

Here you set whether the controller is to open or close the valve when the liquid level
is rising.

Low (0): Regulation on the low-pressure side. The valve closes when liquid level is
rising.

High (1): Regulation on the high-pressure side. The valve opens when liquid level is
rising.

n35

n35 Low/High Pr.

Period time

An AKV/A valve is operated with pulses of a given length. The length depends on the
opening degree required. If a large opening degree is required, the pulse will last for
an entire period time. A period time will thus comprise both open and closed valve.

n13

n13 AKV per.time

P -band
If the value is reduced the regulating range will be reduced. (The P-band will be near
the reference).

n04

n04 P-band

I: Integration time Tn
The I-link can be made passive by setting the value at max. (600s)
(If the Tn value is increased the regulation becomes slower).

n05

n05 Tn sec.

Neutralzone
The function is only active if the selected expansion valve is of type ICM

n34

n34 Neutralzone

Min. opening degree
Here you can make a setting if you require a limitation of the valve's working range.

n33

n33 OD Min.

Max. opening degree
Here you can make a setting if you require a limitation of the valve's working range.

n32

n32 OD Max.

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Liquid Level Controller, EKC 347

Darifi

Miscellaneous

Miscellaneous

Valve and output signal

The controller can control three types of expansion valves - ICM or AKV/A.
With AKV/A up to three EKC 347 controllers can be linked up to a MASTER/SLAVE
function (this function is only used if there is a need for several parallel AKV/A expan-
sion valves). The application is selected with one of the following settings:
1:ICM. AO: 4-20 mA

2:1CM. AO: 0-20 mA

3: AKV/A, AO: 4-20 mA

4: AKV/A, AO: 0-20 mA

or, if the master/slave function is used::

5: AKV/A, MASTER

6: AKV/A, SLAVE 1/1. AO:4-20 mA

7: AKV/A, SLAVE 1/1. AO:0-20 mA

8: AKV/A, SLAVE 1/2. AO:4-20 mA

9: AKV/A, SLAVE 1/2. AO:0-20 mA

10: AKV/A, SLAVE 2/2. AO:4-20 mA

11: AKV/A, SLAVE 2/2. AO:0-20 mA

12: AKV/A, SLAVE 1/1. AO:4-20 mA - AO always updated

13: AKV/A, SLAVE 1/1. AO:0-20 mA- AO always updated

14: AKV/A, SLAVE 1/2. AO:4-20 mA- AO always updated

15: AKV/A, SLAVE 1/2. AO:0-20 mA- AO always updated

16: AKV/A, SLAVE 2/2. AO:4-20 mA- AO always updated

17: AKV/A, SLAVE 2/2. AO:0-20 mA- AO always updated

With settings 1 and 2 the AO [mA] signal is dedicated for the motor valve ICM.

With settings 3, 4, AO [mA] will be send out a signal for process indications.

With settings 6, 7, 8,9, 10 or 11, AO [mA] on EKC 347 SLAVE, will be send out a signal
for process indications.

With settings 12, 13, 14, 15, 16 or 17, AO will also be updated (active) when Dl is OFF

009

009 AO type

Reference displacement

If you wish to connect a signal that is to displace the controller’s control reference, the
signal must be defined in this menu.

The signal is connected to terminals 19-21 or 20-21

0: No signal

1:4-20mA

2:0-20mA

3:2-10V

4:0-10V

(The min. value will give no displacement. The max. value will displace the reference
with the value set in menu r06).

o010

010 Al type

Input signal from the level-measuring unit

The input signal for terminals 14-16 or 15-16 must be defined:

0: No signal

1: Current signal of 4-20 mA

2: Voltage signal. The voltage range must be set in the next two menus. (If the con-
nections are a master/slave system and the signal to the master is 4 to 20 mA, the
setting in the slave modules must also be selected to 1 - this must be done, even if
the signal is connected to the voltage input).

031

031 Levelsign.

Voltage signal’s lower value
(only if the setting in 031 = 2).

032

032 Lev. V. Low

Voltage signal’s upper value
(only if the setting in 031 = 2)

033

033 Lev. V. High

Position signal

If a ICM valve is selected it is possible to have ICM valve position as a [mA] feed back
signal

0: Not used

1:1CM mA feedback signal from connected ICAD.

2: Not used

034

034 Valve feedb.

Frequency
Set the net frequency.

012

01250/60 Hz
(50=0, 60=1)

Address

If the controller is built into a network with data communication, it must have an
address, and the master gateway of the data communication must then know this
address.

These settings can only be made when a data communication module has been
mounted in the controller and the installation of the data communication cable has
been completed.

This installation is mentioned in a separate document “RC8AC".

Following installation of a data com-
munication module, the controller can
be operated on a par with the other
controllers in ADAP-KOOL® refrigera-
tion controls.

The address is set between 1 and 60

003

The address is sent to the gateway when the menu is set in pos. ON
(The setting will automatically change back to Off after a few seconds.)

o004

754 DKRCI.PK.000.H2.02
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Liquid Level Controller, EKC 347

Darifi

Language

This setting is only required when data communication is connected to the controller.
Settings: 0=English, 1=German, 2=French, 3=Danish, 4=Spanish, 5=Italian, and 6=
Swedish

When the controller is operated via data communication, the texts in the right-hand
column will be shown in the selected language.

When you change the setting to an other language you must activate 004 before "the
new language" can be visible from the AKM program.

ol1

o11 Language

Selection of parameter for displays and AO 017 |017 Display / AO
The selection depends on the setting made in menu "034". The selected value to

display is also send to AO, except when ICM or AKV/A as MASTER, has been selected

as valve type (009=1 or 2 or 5)

If 034 has been set at 0, the subsequent setting of 017 will mean:

0: The liquid level will be shown in the “"normal display”

1: The valve’s opening degree OD will be shown in the “normal display”

If 034 has been set at 1, the subsequent setting of 017 will mean:

0: The liquid level will be shown in the “"normal display”

1: The ICM valve position feed back signal [%] will be shown in the “normal display”

The normal display has now been selected. If the other is requested, activate the con-

trollers lowest button This will give a display showing of liquid level/opening degree

- or vice versa. After five seconds the display will revert to the original mode.

Manual control of outputs 018 |-

In connection wit service the individual relay outputs and the AKV/A output can be

put in pos. ON. But not until regulation has been stopped.

OFF: No override

1: Relay for upper level is ON

2: Relay for lower level is ON

3: AKV/A output is ON

4: Alarm relay is activated (terminals 12 and 13 will be connected)

Service Service

A number of controller values can be printed for use in a service situation

Read liquid level u01 | u01 Liquid level
Read the control reference u02 |u02Liqg.Lev Ref
(Set reference + any contribution from external signal)

Read valve’s opening degree u24 |u240D %

Read value of the external current signal (reference displacement) which is received u06 | u06 Ext. Ref. mA
on terminals 19-21

Read value of the external voltage signal (reference displacement) which is received u07 |u07 Ext.Ref.V
on terminals 20-21

Read value of the current signal (level signal) received on terminals 15-16 u30 |u30 Levelsign. mA
Read value of the voltage signal (level signal) received on terminals 14-16 u31 |u31 Levelsign.V
Read value of the current signal (position signal from the valve) received on terminals | u32 |u32Valve fbo mA
17-18

Read position signal from the valve. The value is converted into % of the total open- u33 |u33Valvefb %
ing degree

Read value of the delivered current signal (terminals 2-5) u08 |u08 AO mA
Read status of input DI (start/stop input) ul0 |u10DI

DO1 Limit alarm
Read status of alarm relay
ON is operating status with alarm

DO2 Upper alarm
Read status of the relay for the upper
level limit

DO3 Lower alarm
Read status of the relay for the lower
level limit

Operating status

Operating status of the controller can be called forth in the display.

Push briefly (1s) the upper button. If there is a status code, it will be shown on the dis-
play. (Status codes have lower priority than alarm codes. In other words, you cannot
see a status code, if there is an active alarm).

The individual status codes have the following meanings:

EKC State

(0 =regulation)

S10: Level regulation stopped by the internal or external start/ stop

10

S$12: Liquid level had exceeded A01 limit or Liquid level is lower than A02 limit

12

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Liquid Level Controller, EKC 347

Darifi

Operation

Literature survey:
Manual for EKC 347
Instruction for EKC 347

Display

The values will be shown with three digits, and
after an operation the controller will return to its
standard mode and show the measured liquid

Qi

Light-emitting diodes (LED) on front panel

There are LED’s on the front panel which will light
up when the corresponding relay is activated.
The upper LED will indicate the valve's opening
degree. A short pulse indicates a slow liquid flow
and a long pulse a fast liquid flow.

The three lowest LED’s will flash, if there is an
error in the regulation.

In this situation you can upload the error code
on the display and cancel the alarm by giving the
uppermost button a brief push.

O
Q]

(eJe]e]e]
1}

The buttons

When you want to change a setting, the two
buttons will give you a higher or lower value
depending on the button you are pushing. But
before you change the value, you must have
access to the menu. You obtain this by pushing
the upper button for a couple of seconds - you
will then enter the column with parameter codes.
Find the parameter code you want to change
and push the two buttons simultaneously. When
you have changed the value, save the new

value by once more pushing the two buttons
simultaneously.

e

E Gives access to the menu (or cutout an alarm)
e

I; Gives access to changes

E Saves a change

PS.G00.A---
PI.RPO.A---

Installation guide, "Data communication link

for ADAP-KOOL® "

RC8AC---

Examples of operations

Set reference

1. Push the two buttons simultaneously

2. Push one of the buttons and select the
new value

3. Push both buttons again to conclude the
setting

Set one of the other menus

1. Push the upper button until a parameter is
shown

2. Push one of the buttons and find the
parameter you want to change

3. Push both buttons simultaneously until the
parameter value is shown

4. Push one of the buttons and select the
new value

5. Push both buttons again to conclude the
setting

756
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Menu survey

SW=1.1x

Function

Parameter

Min.

Max.

Fac. setting

Normal display

Read the measured liquid level

%

50.0

If you wish to see the actual opening degree, give the lower button a brief push

%

If you wish to set the required setpoint you obtain access by pushing both buttons simultaneously

0%

100%

100

Level control

External contribution to the reference. Cf. also 010.
Value is set in %-points.

r06

-100

100

0.0

Start / stop of level control

r2

OFF/0

ON/1

Alarm

Upper level limit

A01

0%

100%

85

Lower level limit

A02

0%

100%

15

Time delay for upper level limit

A03

0s

999 s

50

Time delay for lower level limit

A15

0s

999 s

10

Level alarm limit

A16

0%

100 %

20

Delay for level alarm

A17

0s

999 s

The level alarm is linked to:

0: Rising level (higher level than A16)

1: Falling level (lower level than A16)

2: Same function as if A18=0. When A2 alarm is generated and Relay for lower level limit, gives OFF
signal (cut out).

3:Same function as if A18=1 When A2 alarm is generated and Relay for lower level limit, gives OFF
signal (cut out).

A18

Function for Alarm relay when A1, A2 or A3 alarms are detected.
0: Alarm relay to be activated when A1 or A2 or A3 are detected.
1: Alarm relay only to be activated when A3 is detected.

A19

Regulating parameters

P - band

n04

0%/0ff

200%

30

I: Integration time Tn

n05

60

600/0ff

400

Period time (only if AKV/A valve is used)

n13

3s

10s

Max. opening degree

n32

0%

100%

100

Min. opening degree

n33

0%

100%

Neutral zone (only for ICM valve)

n34

2%

25%

Definition of regulating principle
Low: On the low-pressure side (valve closes when liquid level is rising)
High: On the high-pressure side (valve opens when liquid level is rising)

n35

Low/0

Hig/1

Miscellaneous

Controller's address

003*

60

ON/OFF switch (service-pin message)

004*

OFF

ON

Define valve and output signal:

1:1CM. AO: 4-20 mA

2:1CM. AO: 0-20 mA

3: AKV/A, AO: 4-20 mA

4: AKV/A, AO: 0-20 mA

Or if a master/slave function is used:

5: AKV/A, MASTER

6: AKV/A, SLAVE 1/1. AO:4-20 mA

7: AKV/A, SLAVE 1/1. AO:0-20 mA

8: AKV/A, SLAVE 1/2. AO:4-20 mA

9: AKV/A, SLAVE 1/2. AO:0-20 mA

10: AKV/A, SLAVE 2/2. AO:4-20 mA

11: AKV/A, SLAVE 2/2. AO:0-20 mA

12: AKV/A, SLAVE 1/1. AO:4-20 mA - AO always updated
13: AKV/A, SLAVE 1/1. AO:0-20 mA- AO always updated
14: AKV/A, SLAVE 1/2. AO:4-20 mA- AO always updated
15: AKV/A, SLAVE 1/2. AO:0-20 mA- AO always updated
16: AKV/A, SLAVE 2/2. AO:4-20 mA- AO always updated
17: AKV/A, SLAVE 2/2. AO:0-20 mA- AO always updated

009

*) This setting will only be possible if a data communication module has been installed in the controller.

Factory setting

If you need to return to the factory-set values, it can be done in this way:

- Cut out the supply voltage to the controller

- Keep both buttons depressed at the same time as you reconnect the supply voltage

© Danfoss A/S (AC-MCI/MWA), 2013-08
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Continued from previous page

Define the input signal on terminals 10, 20, 21 (external reference displacement) 010 0 4 0
0: OFF
1:4-20 mA
2:0-20 mA
3:2-10V
4:0-10V
Language ol1* 0 6 0
0=English, 1T=German, 2=Frensh, 3=Danish, 4=Spanish, 5=Italian, 6=Swedish. When you change the
setting you must also activate 004.
Set supply voltage frequency 012 0/50 Hz 1/60 Hz 0
Selection of parameter for display and AO (except from when 009=1,2 or 5) 017 0 1 0
Ifo34=0:
0: Liquid level is show
1: Valve's opening degree OD will be shown
Ifo34=1:
0: Liquid level is show
1: The ICM valve position feed back signal [%] will be shown
Manual control of outputs: 018 OFF 4 0
OFF: No manual control
1: Upper level relay put in pos. ON
2: Lower level relay put in pos. ON
3: AKV/A output put in pos. ON
4: Alarm relay activated (cut out)
Define input signal (level signal) on terminals 14, 15, 16 031 0 2 1
0: OFF
1:4-20 mA
2:0-10V (also set the voltage values in the next two menus)
Read functional description if the connection used is a master/slave function.
Define input signal’s lower value for terminal 14, if required 032 0.0V 49V 4.0
Define input signal’s upper value for terminal 14, if required 033 50V Vv 6.0
Define input signal on terminals 17-18 034 0 2 0
0: Not used
1:1CM mA feedback signal from ICAD connected
2: Not used
Service
Read liquid level u01 %
Read liquid level reference u02 %
Read external contribution to the reference uo6 mA
Read external contribution to the reference uo7 )
Read current signal on the analog output u08 mA
Read status of input DI ulo
Read valve's opening degree u24 %
Read level signal u30 mA
Read level signal u3l )
Read signal from ICM/ICAD u32 mA
Read signal from ICM/ICAD converted into % u33 %
*) This setting will only be possible if a data communication module has been installed in the controller.
Factory setting
If you need to return to the factory-set values, it can be done in this way:
- Cut out the supply voltage to the controller
- Keep both buttons depressed at the same time as you reconnect the supply voltage
Error messages IThe controller can give the following messages:

E1 Errors in the controller

E12 The external reference contribution is outside the range

Error message

E21 Level signal outside the range 1)

E22 Signal from ICM/ICAD outside the range

Al Upper level limit reached

A2 Alarm message Lower level limit reached

A3 Alarm level limit reached

1)

If E21 is detected. EKC 347 will force the valve to close or open the valve depending af n35

If Low pressure has been selected. (n35=0)

The valve is forced to fully closed, however if Min. Opening Degree (n33) is higher than 0 the valve will open

to the value of n33

If High pressure has been selected. (n35=1)

The valve is forced to fully open, however if Max. Opening Degree (n32) is lower than 100 the valve will open

to the value of n32

758 DKRCI.PK.000.H2.02
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Ordering

Type Function Code No.
EKC 347 Liquid level controller 084B7067
EKA 174 | Data communication module (accessories), (RS 485 module) with galvanic separation | 084B7124
Level transmitter/controller: ..Kindly refer to catalogue RKOYG
AKV / AKVA Valves: ..Kindly refer to catalogue RKOYG
ICM and ICAD. Kindly refer to DKRCI.PD.HT0.A
Data
24V a.c. +/-15% 50/60 Hz, 60 VA
Supply voltage (the supply voltage is galvanically separated from the input and output signals. Input/output are not individual galvanic iso-
lated)
Power consumption Controller > VA
P 20 W coil for AKV 55 VA
Level signal * 4-20mAor0-10V
Input signal ’ - . 4-20 mA, 0-20 mA,
* H—
Ri= Reference displacement 910V or 0-10V
0(4)-20mA:100 ohm - 1\ 2y e edback signal * From ICAD 0/4-20 mA
0(2)-10 V: 100 kohm valve feedback signa rom /4-20 m
Contact function start/stop of regulation
Relay output 2 pcs. SPST AC-1: 4 A (ohmic)
Alarm relay 1 pcs. SPST AC-15: 3 A (inductive)

0-20 mA or 4-20 mA
Max. load: 500 ohm

ICM - via current output
AKV/A- via 24 a.c. Pulse-Width Modulating output

Current output

Valve connection

Data communication | Possible to connect a data communication module

-10 - 55°C, during operation
-40 - 70°C, during transport
20 - 80% Rh, not condensed
No shock influence / vibrations

Environments

Enclosure IP 20

Weight 3009

Mounting DIN rail

Display LED, 3-digits

Terminals max. 2.5 mm?2 multicore

EU Low Voltage Directive and EMC demands re CE-marking complied with.
Approvals LVD-tested acc. to EN 60730-1 and EN 60730-2-9
EMC-tested acc. to EN61000-6-3 and EN 61000-6-2

DANFOSS

54 72

T _a oI ©
9 |:| | S WLILLIEL] O
L

fe———90
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Liquid Level Controller, EKC 347

Darifi

Connections

Necessary connections

Terminals:

25-26  Supply voltage 24V a.c.

15-16  Signal from level transmitter type AKS
4100/4100U or

14-16  Signal from transmitter 0-10V

23-24  Expansion valve type AKV or AKVA or

2-5 Expansion valve type: ICM with ICAD

1-2 Switch function for start/stop of

regulation. If a switch is not connected, terminals

1 and 2 must be shortcircuited.

Application dependent connections
Terminal:
12-13  Alarm relay. See A19 and A18

8-10 Relay for lower level limit. See A18 for
setting of ON (cut in) or OFF (cut out)
function

9-10 Relay for upper level limit. There is
connection between 9 and 10 when
the set value is passed

17-18  ICM valve feedback signal from ICAD
0/4-20 mA

19-21  Current signal or

20-21  Voltage signal from other regulation
(for external reference displacement)

3-4 Data communication
Mount only, if a data communication
module has been mounted.

It is important that the installation of the data
communication cable be done correctly. Cf.
separate literature No. RC8AC...

24V d.c from ICAD
can also be used

i ICAD 1+ generation (pre2010)
2. Yellow | Green

1. Grey Brown 24V d.c.

ICAD 2" generation (2010+)
Orange | Brown

White 24V d.c.

Yellow

On/Off

\/

5

14-30Vd.c. ©)

=
)

2O |o-10v
& |4-20mA

o

@O [0/4-20mA

OOODD

2223242526

AKS4100/4100U T

feedback

AKV/
ICM/ICAD valve ~ AKVA

24V a.c.

Fx/ Eg/ z.B./ par exemple/ p.ej.
EKC 347 5VA
AKVA coil 20W 55VA

o — — — NS |02-10v

T e —— — NGy |-

60 VA

I
-

position
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Liquid Level Controller, EKC 347

Connections examples

124Vd.c.
24vdc. 24V
l 0-10 V —Pi14/16 23124 e 2sl4-20mA ICAD
15/16  23/24 < FalHIE] ‘
55 AKVA T ICM
AKVA 3@
AKS 4100/
AKS 4100/ AKS 4100U
AKS 4100U
%g o E g
£3
- a4 -
|24V 24Vdec. > g8
15/16  23/24 J—>15/16 23/24 LMMG 23/24
000 3 i IO S
AKVA L1 AKVA | WE AKVA
hor21 2 ——21
MASTER || | SLAVET
AKS 4100/ 4-20mAJ—1 ! Y‘ :
AKS 4100U P = 1ane 2324
) PLC, SPS ) vi o [HEmmg]
.8 AKS 4100/ .8 R, ARVA
23 AKS 4100U £3 AKS 41000 b 21
b 52 & 5 & SLAVE 2
EKC 347 - ON/OFF Application. Open/Close solenoid valve with coil 110V
;‘ 12345 8910 1213
28 (00/0/0/0I000/0/0/0/00]
23
o=
0
S [ ©
8 WLLILLILL O
) b Alc [ _Ala
: gz
14-30Vd.c. ) S I8 g iy
ST als |3
(0000000000010
14 15 16 17 18 19202122232425 26
AKS4100/4100U TTIrT I
010V b 4
+_ e by
R Ol } | ‘} 24Va.c.r\/
' ' - I
1 r o I } i E} ~
i Zn | e+ I-&
b - _] Voltage: 110 V a.c.
b
ICM / ICAD valve
feedback position

==

Auxiliary relay,
with coil: 24 V a.c.

Solenoid with
coil: 110 V a.c.

© Danfoss A/S (AC-MCI/MWA), 2013-08

ON/OFF application Liquid Level [%] Low pressure system §
Beside of modulating Pl control EKC 347 does also 4
support ON/OFF operation with hysteresis.
/
To ensure this operation: n \ \
PBand must be (n04)=0%//OFF =Y \ / | [
Hysteresis is given by (n34) — ~_ m
Setpoint as normal procedure. (pushing the
upper/lower buttons simultaneously)
Low or High side system. (n35) oN
OFF
AKV/A output
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Controller for regulation of media temperature, EKC 361
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MAKING MODERN LIVING POSSIBLE

Controller for regulation of media temperature
EKC 361

The controller and valve can be used where
there are stringent requirements to accurate
temperature control in connection with refrig-
eration.

E.g.

« Cold room for fruits and food products
- Refrigerating systems

» Work premises in the food industry

« Process cooling of liquids

Features - The temperature is kept within an accuracy of ~ « PID regulation
+0.25°C or better after a transient
phenomenon. + po limitation

« The evaporator's temperature is kept as high
as possible, so that the air humidity is kept
high and waste is limited.

+ A transient phenomenon can be controlled
with the adaptive function. Select either:
- Fast build-up where underswings are
allowed
- Not quite so fast build-up where under
swings are less pronounced
- Build-up without underswings

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02 765



Controller for regulation of media temperature, EKC 361

:

Introduction

Functions

Modulating temperature control

Digital ON/OFF input for start/stop of regulation ICS/PM or
forced closing of ICM

Alarm if the set alarm limits are exceeded

Relay output for fan

Relay output for solenoid valves

Analog input signal that can displace the temperature reference
Analog Output signal corresponding to selecting temperature
as running display value. Please observe : Not possible if ICM is
selected as valve

EKC 361

Dé
5|
B

0g
Danfoss
84B2135.10

CVQL

L
ICS or PM
>
EKC361 @
: (a0
|
|
ICAD
ICM
—
q T CCT4-20mA 2
R s
= o
[—
Sair
" Pt 10000
AKS 21
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Controller for regulation of media temperature, EKC 361

:

Application examples

ICS/PM

ISC/PM with CVQ is a pilot-operated and pressure-dependent
valve for for controlling media temperature.

The ICS or PM must be equipped with a CVQ pilot valve in order
to position ICS or PM. The CVQ valve is operated by the EKC 361
controller.

Please notice that a power failure will cause the CVQ pilot valve to
fully open ICS/PM. If it is required that ICS/PM must close at power
failure, the pilot valve type EVM-NC can be installed.

If the Digital Input is ON, it releases the ICS/PM for controlling
temperature. If the Digital Input is OFF, if stops controlling PM/ICS,
but EKC 361 will maintain a CVQ minimum temperature. (Param-
eter n02)

Please see separate literature for ICS/PM

ICS : DKRCI.PD.HSO0.A-

PM : DKRCI.PD.HLO.A-

ICM

ICM is a direct activating and pressure independent valve for con-
trolling media temperature.

When ICM is selected, the ICM is positioned directly via the analog
output 0/4-20mA output from the EKC 361.

If the Digital Input is ON, it releases the ICM for controlling tem-
perature. If the Digital Input is OFF, the ICM is forced to close.

The opening degree OD 0-100 % can be limited by parameter n32
and n33.

Please see separate literature for ICM

ICM : DKRCI.PD.HTO.A-

General for ICS/PM and ICM

The EKC 361 can also operate a solenoid valve in the liquid line
(Digital output on terminal 9 and 10). It will follow the status of
Digital Input, however if a low temperature alarm is detected (A2
alarm) the solenoid valve in the liquid line will be closed.

The EKC 361 can also operate a fan (Digital output on terminal 8
and 10). It will follow the status of Digital Input.

The Parameter (r12) must be ON in order to ensure general opera-
tion. If Parameter (r12) is OFF, EKC 361 will operate corresponding
to if Digital Input is OFF

As media temperature sensor is Sair is used. Please observe that Sair
can also be used to control liquid.

As option an auxiliary temperature sensor Saux can be installed
but only for monitoring.

Sair/Saux Can both be shown as running display value selected by
parameter 017. The selected sensor (Sair OF Saux) Will be sent

out on the Analog Output as 0/4-20 mA.

Temperature scaling with parameter 027 and 028. Please observe
by ICM the Analog Output is not available for sending temperature
signals (Sair OF Saux).

It is normally recommended, on a aircooler, to install Sai, at the
evaporator air outlet side.

Extra options

« PC operation
The controller can be provided with data communication, so
that it may be hooked up with other products in the ADAP-
KOOL® range of refrigeration controls. Operation, monitoring
and data collection can then be performed from a PC - either in
situ or at a service company.

VT rozzz4-20ma
11
o
H

Danfoss
84B2458.10

=

4-20mA

e N O

000 S
[

24V d.c.

Danfoss
84B2459.10

Loavac.
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Controller for regulation of media temperature, EKC 361

:

Function

Very accurate temperature control

With this system where controller, pilot valve and main valve have
been adapted for optimum use in the refrigerating plant, the re-
frigerated products may be stored with temperature fluctuations
of less than +0.25°C.

High air humidity

As the evaporating temperature is constantly adapted to the
refrigeration needs and will always be as high as possible with a
very small temperature fluctuation, the relative air humidity in the
room will be kept at a maximum.

Drying-out of the products will in this way be reduced to a mini-
mum.

Temperature is quickly attained

With the built-in PID control and the possibility of choosing be-
tween three transient phenomena, the controller can be adapted
to a kind of temperature performance that is optimum for this
particular refrigerating plant. See parameter (n07).

- Fastest possible cooling

« Cooling with less underswing

- Cooling where underswing is unwanted.

Regulation ICS/PM with CVQ

The controller receives signals from room sensor Sai. This room
sensor must be placed at the air outlet from the evaporator to
obtain the best possible regulation. The controller sees to it that
the required room temperature is maintained.

Built-in between the controller and the actuator is a so-called
inner control loop which constantly checks the temperature (pres-
sure) in the actuator’s pressure vessel. In this way a very stable
control system is obtained.

If there is a deviation between the required and the registered
temperature the controller will immediately send more or fewer
pulses to the actuator to counteract the error. A change of the
number of pulses will act on the temperature and hence the
pressure in the pressure vessel. As the charging pressure and the
evaporating pressure po follow each other, a changed charging
pressure will produce the effect that the valve’s opening degree is
also changed. The ICS/PM with CVQ system maintains the pressure
in the evaporator whatever pressure changes there may be on the
suction side (on the ICS/PM valve's outlet).

Evaporating pressure limitation (po limitation)

The inner control loop mentioned above also causes the evapora-

ting pressure to stay within a fixed limit. In this way the system is

safeguarded against a too low supply air temperature.

It offers the following advantages:

- High-temperature systems can be connected to low-tempera-
ture compressor units

- Protection against icing on evaporator

- Frost protection of liquid coolers

Regulation with ICM

When using ICM as selected valve the system will still control ICM
in order to maintain Sair according to entered setpoint.

This system does not include any inner control loop.

It is a direct operating and pressure independent valve for control-
ling media temperature. (Sai).

sl
24
‘] 4

t
RH%
1004

90 +—er—————— e —

80+

EKC 361

DANFOSS
AB4B2138.10

cvQ
1‘71
o PTC
UREF . >Hpo UPT(l: [ ta pA o
+A_
UNTC NC
|

Uair

5
tair

g

Sair
PT 10000

The allowed temperature in the actuator determines the evaporating pressure

Actuator temperature
°c
140 ‘

130
120 CcvQ

t
110 0—~6bar eff.

100
90 T
801
70
60
50

40
-1 0 1 2 3 4 5 6 7 p,bareff

-100-26 =10 1 9 16 22 26 32to°CR134a
—-100-41 -25-14 -6 0 6 11 16 to°CR22
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Controller for regulation of media temperature, EKC 361
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Survey of functions
Function Para- |Parameter by operation via data com-
meter |munication

Normal display

Normally Sair (017=Air) will be shown as running display value. If lower button is activated Air temp.

Saux Will be displayed for 5 sec, and then return to Sair

If (017=Au) Saux will be shown as running display value. If lower button is activated

Sair will be displayed for 5 sec, and then return to Saux

If ICM has been selected (n03=6)

If (017=Air) Sair (017=Air) will be shown as running display value. If lower button is activated OD

(u24) will be displayed for 5 sec, and then return to Sai.

If (017=Au) OD (u24) will be shown as running display value. If lower button is activated Sair will

be displayed for 5 sec, and then return to OD (u24)

Reference

Setpoint - SP Temp.

Regulation is performed based on the set value provided that there is no external contribution

(010).

(Push both buttons simultaneously to set the setpoint).

Temperature unit r05 |Temp unit

Here you select whether the controller is to indicate the temperature values in °C or in °F. If indi- °C=0,

cation in °F is selected, other temperature settings will also change over to Fahrenheit, either as °F=1

absolute values or as delta values. (In AKM only °Ciis displayed whatever the
setting)

External contribution to the setpoint r06 Ext. Ref.off set (°C/°F)

This setting determines how large a contribution (in °C/°F) is to be added to the set setpoint

when the input signal is max. (20 mA).

Correction of signal from S.ir r09 Adjust Sair (°C/°F)

(Compensation possibility through long sensor cable).

Correction of signal from Saux r10 | Adjust Sau (°C/°F)

(Compensation possibility through long sensor cable).

Start/stop of refrigeration r12  |Main Switch

With this setting refrigeration can be started and stopped. Start/stop of refrigeration can also be

accomplished with the external switch function. See also appendix 1.

Alarm

The controller can give alarm in different situations. When there is an alarm all the light-emitting

diodes (LED) will flash on the controller front panel, and the alarm relay will cut in.

Alarm for upper deviation AO01  |[Upper deviation

The alarm for too high Sar temperature is set here. The value is set in Kelvin. The alarm becomes

active when the S.i temperature exceeds the actual reference plus A01. (The actual reference (SP

+r06) can be seen in u02).

Alarm for lower deviation A02 |Lower deviation

The alarm for too low S.ir temperature is set here. The value is set in Kelvin. The alarm becomes

active when the S temperature drops below the actual reference minus A02. If a low tempera-

ture alarm is detected (A2 alarm) the solenoid valve in the liquid line (Digital output on terminal

9 and 10) will be closed

Alarm delay A03 | Temp alarm delay

If one of the two limit values is exceeded, a timer function will commence. The alarm will not

become active until the set time delay has been passed. The time delay is set in minutes.
With data communication the importance
of the individual alarms can be defined.
Setting is carried out in the “Alarm destina-
tions” menu. See also page 10.

Control parameters

Actuator’s max. temperature n0T |Q-max. temp.

Set the temperature (°C) the actuator is to have at the limit of the regulating range. The setting

ensures that the actuator will not become superheated and work itself away from the regulating

range. Due to tolerances in the actuator the value must be set 10K higher than indicated in the

curves on page 11.

Actuator’s min. temperature n02 |Q-min.temp.

Set the temperature (°C) the actuator will have at the limit of the regulating range. The setting
ensures that the actuator will not become too cold and work itself away from the regulating
range. Due to tolerances in the actuator the value must be set 10K lower than indicated in the
curves on page 11.

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Controller for regulation of media temperature, EKC 361

Actuator type no3 |[Valve type
Here you define the actuator mounted in the system:

1: CVQ-1-5 bar

2:CVQ 0-6 bar

3:CVQ1.7-8 bar

4:CVMQ

5:KVQ

6:1CM

P: Amplification factor Kp no4 |Kp factor

If the Kp value is reduced the regulation becomes slower.

I: Integration time Tn no5 |Tnsec.

The I-setting can be cancelled by setting the value to max. (600s). If it is set to 600s, parameter

n07 must be set to “0" (If the Tn value is increased the regulation becomes slower).

D: Differentiation time Td no6 |Tdsec.

The D-setting can be cancelled by setting the value to min. (0).

Transient phenomenon no7 |Q-ctrl. mode
If the refrigeration requires a very fast transient phenomenon or must not have an underswing or

temperature shift, this function can be used. (see page 4)

0: Ordinary regulating technique

1: Fast building-up where a minor underswing is allowed

2: Not quite so fast building-up, but without underswing

OD - Opening degree Max. Limitation - ICM only n32 |ICM OD Max.
When ICM has been selected (n03=6) the Maximum OD can be entered. ICM will never go above

this value. (If n32=n33, ICM is forced to this value)

OD - Opening degree Min. Limitation - ICM only n33 [ICM OD Min.
When ICM has been selected (n03=6) the Minimum OD can be entered. ICM will never go below

this value. (If n32=n33, ICM is forced to this value)

Miscellaneous

Output signal 009 |AO type

The controller can transmit a current signal via the analog output (terminal 2 and 5). Range of

current signal can be selected below:

If (017=Air) Sair will send out to the analog output.

If (017=Au) Saux will send out to the analog output

Sair/Saux Min. value (0 or 4 mA) will correspond to the setting in "027"

Sair/Saux max. value (20 mA) will correspond to the setting in "028"

If ICM has been selected (n03=6)

OD (u24) to control ICM, is send out to the analog output

(027) and (028) is not active

Range for current signal:

0: No output signal

1:4-20 mA

2:0-20mA

Input signal 010 |Altype

If you wish to connect a signal that is to displace the controller’s control reference, the signal

must be defined in this menu.

0: No signal

1:4-20 mA

2:0-20mA

(4 or 0 mA will not give a displacement. 20 mA will displace the reference by the value set in

menu r06).

Data communication

If the controller is built into a network with data communication, it must have an address, and Following installation of a data communica-
the master gateway of the data communication must then know this address. tion module, the controller can be operated
These settings can only be made when a data communication module has been mounted in the on a par with the other controllers in ADAP-
controller and the installation of the data communication cable has been completed. KOOLE® refrigeration controls.
This installation is mentioned in a separate document “RC8AC".
The address is set between 1 and 60 003 |-
The address is sent to the gateway when the menu is set in pos. ON 004 |-

(The setting will automatically change back to Off after a few seconds.)

Language o11 |Language
This setting is only required if data communication is connected to the controller.

Settings: 0=English, 1=German, 2=French, 3=Danish, 4=Spanish and 6=Swedish

When the controller is operated via data communication, the texts in the right-hand column will

be shown in the selected language.

When you change the setting to an other language you must activate 004 before "the new

language" can be visible from the AKM program.

Frequency 012 |50/60Hz
Set the net frequency. (50=0, 60=1)

770 DKRCI.PK.000.H2.02
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Controller for regulation of media temperature, EKC 361

Selection of running display value o017 |Display Aux/Air
If Sair (017=Air) will be shown as running display value. If lower button is activated Sau will Aux =0
be displayed for 5 sec, and then return to Sair Air=1
Sar will send out to the analog output. See also (009),(027),(028)
If (017=Au) Sau Will be shown as running display value. If lower button is activated Sair will
be displayed for 5 sec, and then return to Saux
Saux Will send out to the analog output. See also (009),(027),(028)
If ICM has been selected (n03=6)
If (017=Air) Sair (017=Air) will be shown as running display value. If lower button is activated
OD (u24) will be displayed for 5 sec, and then return to Sair
If (017=Au) OD (u24) will be shown as running display value. If lower button is activated
Sair Will be displayed for 5 sec, and then return to OD (u24)
(Setting for the function 009) 027 | Temp.at AO min.
Set the temperature value where the output signal must be minimum
(0 or4 mA)
(Setting for the function 009) 028 | Temp. at AO max.
Set the temperature value where the output signal must be maximum (20 mA). (With a tem-
perature range of 50°C (differential between the settings in 027 and 028) the dissolution will be
better than 0.1 °C. With 100°C the dissolution wil be better than 0.2°C.)
Service
A number of controller values can be printed for use in a service situation
Read the temperature at the Sair sensor (calibrated value) u01 Air temp.
Read the control reference u02 | Airreference
(Setpoint + any contribution from external signal)
Read temperature at the Saux sensor (calibrated value) u03 Aux. temp.
(This showing can also be uploaded from the normal display, if you push the lowermost button
for almost a second)
Read valve's actuator temperature u04 | Actuator temp.
Read reference for valve's actuator temperature u05 | Actuator Ref.
Read value of external current signal uo6 | AlmA
Read value of transmitted current signal u08 |AOmA
Read status of input DI (start/stop input) ulo | DI
ICM opening degree. u24 | OD%
Only active if (n03)=6
- DO1 Alarm
Read status of alarm relay
- DO2 Cooling
Read status of relay for solenoid valve
- DO3 Fan

Read status of relay for fan

Operating status

Operating status of the controller can be called forth in the display. Push briefly (1s) the upper
button. If there is a status code, it will be shown on the display. (Status codes have lower priority
than alarm codes. In other words, you cannot see a status code, if there is an active alarm).

The individual status codes have the following meanings:

EKC State
(0 = regulation)

S10: Refrigeration stopped by the internal or external start/ stop

10

S12: Refrigeration stopped due to low Sair

12

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Operation

Display
The values will be shown with three digits, and with a setting you
can determine whether the temperature is to be shown in °C or in

10ad

0000

Light-emitting diodes (LED) on front panel

There are LED’s on the front panel which will light up when the
corresponding relay is activated.

The three lowest LED’s will flash, if there is an error in the regula-
tion.

In this situation you can upload the error code on the display and
cancel the alarm by giving the uppermost button a brief push.

The controller can give the following messages:

E1 Errors in the controller
E7 Cut-out Sair
E8 | Error message Short circuited Sair
E11 Valve's actuator temperature outside its range
E12 Analog input signal is outside the range
Al High-temperature alarm
Alarm i g
A2 Low-temperature alarm

The buttons

When you want to change a setting, the two buttons will give you
a higher or lower value depending on the button you are push-
ing. But before you change the value, you must have access to the
menu. You obtain this by pushing the upper button for a couple

of seconds - you will then enter the column with parameter codes.

Find the parameter code you want to change and push the two
buttons simultaneously. When you have changed the value, save
the new value by once more pushing the two buttons simultane-
ously.

Gives access to the menu (or cutout an alarm)
Izl Gives access to changes

@ Saves a change

Examples of operations

Set set-point

1. Push the two buttons simultaneously

2. Push one of the buttons and select the new value
3. Push both buttons again to conclude the setting

Set one of the other menus

1. Push the upper button until a parameter is shown

2. Push one of the buttons and find the parameter you want to
change

3. Push both buttons simultaneously until the parameter value is
shown

4. Push one of the buttons and select the new value

5. Push both buttons again to conclude the setting

Menu survey

SW =1.5x
Function :?ertae-r Min. |Max. :::;ing
Normal display
Shows the temperature at the selected sensor ) o
At ICM valve OD also can be selected
Reference
Set the required room temperature - -70°C  [160°C [10°C
Temperature unit r05 °C °F °C
Input signal’s temperature influence r06 -50°C [50°C |0.0
Correction of the signal from Sair r09 -10,0°C [10,0°C |0.0
Correction of the signal from Saux r10 -10,0°C [10,0°C |0.0
Start/stop of refrigeration r12 OFF/0 [On/1 |On/1
Alarm
Upper deviation (above the temperature setting) [A01 0 50K |5.0
Lower deviation (below the temperature setting) [A02 [0 50K |5.0
Alarm’s time delay A03 |0 :jg 30
Regulating parameters
Actuator max. temperature n01 41°C 140°C (140
Actuator min. temperature n02  |40°C |139°C (40
Actuator type (1=CVQ-1to 5 bar, 2=CVQO0to 6 o3 1 6 )
bar, 3=CVQ 1.7 to 8 bar, 4= CYMQ, 5=KVQ, 6= ICM)
P: Amplification factor Kp n04 |0,5 50 3
I Integration time Tn (600 = off) n05 |60s 600s (240
D: Differentiation time Td (0 = off) no6 |0s 60s (10
Transient phenomenon
0: Ordinary control
1 Undersv)\l/ing minimised no7 10 2 2
2: No underswing
OD - Opening degree - max. limit - ICM only n32 |0% 100% (100
OD - Opening degree min limit - ICM only n33  |0% 100% (O
Miscellaneous
Controller's address (0-120) 003* |0 990 |0
ON/OFF switch (service-pin message) o04* |- -
Define output signal of analog output:
0:no signa'i1:4?20 mA, 2:0 -gzo n:)A ©09 10 2 0
Define input signal of analog input
0:no signZIJ:i-ZO mA, 2:(?-22 mA o10 10 2 0
Language (0=english, 1=German, 2=French,
3=Danish, 4=Spanish and 6=Swedish.)When you
change the setting to an other language you must |011* |0 6 0
activate 004 before "the new language" can be
visible from the AKM program.
Set supply voltage frequency 012 50 60 0

Hz/0  |Hz/1

Select of running display value o017  |Au/0 |Air/1 |Air/1
(Setting for the function 009)
Set the temperature value where the output signal |027  |-70°C  [160°C |-35
must be minimum (0 or 4 mA)
(Setting for the function 009)
Set the temperature value where the output signal [028  [-70°C  |160°C |15
must be maximum (20 mA)
Service
Read temperature at the Sair sensor uo1 °C
Read regulation reference u02 °C
Read temperature at the Saux sensor u03 °C
Read valve's actuator temperature uo4 °C
Read reference of the valve's actuator temperature [u05 °C
Read value of external current signal u06 mA
Read value of transmitted current signal u08 mA
Read status of input DI u10 on/off
ICM opening degree. (only at ICM) u24 %

*) This setting will only be possible if a data communication module has been
installed in the controller.

Factory setting

If you need to return to the factory-set values, it can be done in this way:

- Cut out the supply voltage to the controller

- Keep both buttons depressed at the same time as you reconnect the supply voltage

772 DKRCI.PK.000.H2.02

© Danfoss A/S (AC-MCI/MWA), 2013-08



Controller for regulation of media temperature, EKC 361

:

Data

Supply voltage

24V a.c. +/-15% 50/60 Hz, 80 VA
(the supply voltage is galvanically separated
from the input and output signals)

Power consumption

5VA
75VA

Controller
Actuator

Input signal

Current signal 4-20 mA or 0-20 mA

Digital input from external contact function

Sensor input

2 pcs. Pt 1000 ohm

4-20 mA or 0-20 mA

54

T
—

~N
N
DANFOSS

T
B
O O
90— saam2ioet0

Output signal Current signal Max. load: 200 ohm
Relay output 2 pcs. SPST AC-1: 4 A (ohmic)
Alarm relay 1 pcs. SPST AC-15:3 A (inductive)
Temperature signal from
Actuator Input senslcj)r in the agtuator
Output Pulsating 24V a.c. to

actuator

Data communication

Possible to connect a data communication
module

Ambient During operation -10-55°C
temperature During transport -40-70°C
Enclosure IP 20 Ordering
Weight 3009 T Functi CodeN
Mounting DIN rail ype . unction " oce o.
Display LED, 3 digits EKC 361 Evaporating pressure controller 084B7060
Terminal 25 2 multi Data communication module
erminats max. 2> mm? muiticore EKA 174 (accessories), (RS 485 module) 084B7124
EU Low Voltage Directive and EMC demands re with galvanic separation
CE-marking complied with. Temperature sensor Pt 1000 ohm........... Kindly refer to catalogue RKOYG...
Approvals LVD-tested acc. to EN 60730-1 and EN 60730- Valves: DKRCILPD.HTO.A
2-9
EMC-tested acc. to EN50081-1 and EN 50082-2
Connections
Necessary connections
Terminals: s ICAD-027H9xxx
23 . fef
25-26 Supply voltage 24V a.c. 8 ?3:;; - \E,Svrs:? 24V d.c.
17-18 Signal from actuator (from NTC) o ]
23-24 Supply to actuator (to PTC) ICAD-027H12xx
Yellow Green
20-21 Pt 1000 sensor at evaporator outlet Grey 7l aoan | 24Vdec.
1-2 Switch function for start/stop of regulation. If a switch is Data communication T
not connected, terminals 1 and 2 must be short circuited. =7 ~
On/Off W =] N
|
Application dependent connections ||
. 12345 8 9 10 1213
Terminal: OOOOOOOOOODOOD
12-13  Alarm relay
There is connection between 12 and 13 in alarm situations
and when the controller is dead o)
: : Sy ©
8-10  Relay switch for start/stop of fan SR
9-10  Relay switch for start/stop of solenoid valves Q el O
18-19 Current signal from other regulation (Ext.Ref.) D
21-22 Pt 1000 sensor for monitoring
2-5 Current output for Sair/Saux temperature or ICAD actua-
tor for ICM valve OOOOOODOODOODDD
. . 14 15 16 17 18 19 20212223 24 2526
3-4 Data communication

Mount only, if a data communication module has been

mounted.

It is important that the installation of the data communi-
cation cable be done correctly. Cf. separate literature No.

RC8AC..

|

|

135 I

36 |
;g_| Al 3 Z_1S4irSaux

08

|
|
|
—

/.
£2 1

Wire length: See appendix 2

24 Vac.
~
~

80 VA
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Darifi

Data communication

This page contains a description of a few of the possibilities you
will have when the controller is provided with data communi-

cation.

Examples

If you want to know more about operation of controllers via PC,
you may order additional literature.

DANFOSS
A84B2038.10

Each controller is provided
with a plug-in module.

The controllers are then con-
nected to a two-core cable.

The cable can be connected
to a gateway type AKA 245.

TR

This gateway will now control
the communication to and
from the controllers.

It will collect temperature val-
ues and it will receive alarms.
When there is an alarm the

alarm relay will be activated for

two minutes

=

—J
[

ADAP—KOOL®

The gateway can now be con-
nected to a modem.

When an alarm occurs from
one of the controllers, the
gateway will - via the modem
- make a phone call to the
service company.

At the service company a
modem, gateway and PC with
system software type AKM
have been installed.

All the controllers’ functions
can now be operated from the
various menu displays.

The programme will for exam-
ple upload all the collected
temperature values once a day.

Example of menu display

Temperature control
885 : 822
Heasurements Settings
EKC State 18 Main Switch ON
Air temp. 4.2 SP Temp. 41
Air reference 4.1 Ext.Ref.offset K 5}
Upper deviation 5.8
Lower deviation 5.8
Temp alarm delay 38
~AKC text
“Default Jirend Fhange Close
¢ Custonm

- Measurements are shown at
one side and settings at the
other.

« You will also be able to see
the parameter names of the
functions on page 5-7.

+ With a simple change-over
the values can also be
shown in a trend diagram.

- If you wish to check earlier
temperature measurements,
you can see them in the log
collection.

Alarms

If the controller is extended
with data communication, it
will be possible to define the
importance of the transmitted
alarms.

The importance is defined with
the setting: 1, 2, 3 or 0. When
the alarm then arises at some
time, it will result in one of the
following activities:

1=Alarm

The alarm message is sent off
with alarm status 1. This means
that the gateway that is the
master in the system will have
its alarm relay output activated
for two minutes. Later, when
the alarm ceases, the alarm
text will be retransmitted, but
now with status value 0.

2 = Message

The alarm text is transmitted
with status value 2. Later, when
the “message” lapses, the alarm
text is retransmitted, but now
with status value 0.

3 =Alarm
As“1" but the master gateway’s
relay output is not activated.

0 = Suppressed information
The alarm text is stopped at
the controller. It is transmitted
nowhere.
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Appendix 1

and active functions.

Interaction between internal and external start/stop functions

Appendix 2

Cable length for the CVQ actuator

The actuator must be supplied with 24V a.c. = 10%.

To avoid excessive voltage loss in the cable to the actuator, use a

thicker cable for large distances.

Internal Start/stop off off On On Wire cross section
External Start/stop Off | On Off On e i
i
Refrigeration Off On 5ol 24V*10%
Actuator Stand-by Regulating 24Vt1§2
2.54
Actuator temperature "n02" "n02" to "n01"
2.07
Fan relay Off On
1.5
Expansion valve relay Off On
1.0
Temperature monitoring No Yes
Sensor monitoring Yes Yes
T Sb T 1‘00‘ T 1‘50 T Cable Iength
Appendix 3
Connection between the evaporating temperature and the cvMQ °c 3
actuator’s temperature (the values are approximate). :gg < g8
T — a<
T~ -
n01: The highest regulated room temperature will have a belonging t. value which 120 N
in turn indicates the value of the n01 setting. Due to tolerances in the actua- 110 :1 n01 N
tor, the setting value must be 10 K higher than shown in the curve. 1007 N~ Opeh
n02: The lowest occurring suction pressure will have a belonging t. value which in 90 N
turn indicates the value of the n02 setting. Due to tolerances in the actuator, 80
the setting value must be 10 K lower than shown in the curve. Zg no2 /Closed
50 ~
40
0 2 4 6 8 10 12 14 16 p, bareff
—-41 —-14 0 11 20 26 32 38 44t0°CR22
-34 -9 4 13 21 27 33 39 4310°CR717
cvQ °c e KvQ °c z
140 — gy 140 i
Jed C1-Sbar eff.] &3 130]—] | 5
1 c
2 o 0-6bar eff. 120100 losed
< [
oo™ |
90 = 90
1.7-8bar eff.
80'7nt 2 ol 80
701 701— n02
s> d =
50 50
40 p 40
-1 0 1 2 3 4 5 6 7 p,bareff -1 0 1 2 3 4 5 6 7 pbareff
-100-26 =10 1 9 16 22 26 32to°CR134a -100-26 =10 1 9 16 22 26 32to°CR134a
—-100-41 -25-14 -6 0 6 11 16to°CR22 -100-41 -25-14 -6 0 6 11 16to°CR22
-100-34 -19 -9 -2 4 9 13 17 to°CR717 —-100-46 -30-20 =12 =6 0 5 9 to °CR404A
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Start of controller

When the electric wires have been connected to the controller,

the following points have to be attended to before the regulation

starts:

1. Switch off the external ON/OFF switch that starts and stops the
regulation.

2. Follow the menu survey on page 7, and set the various para-
meters to the required values.

3. Switch on the external ON/OFF switch, and regulation will start.

4. If the system has been fitted with a thermostatic expansion
valve, it must be set to minimum stable superheating. (If a
specific TO is required for the adjustment of the expansion valve,
the two setting values for the actuator temperature (n01 and
n02) can be set to the belonging value while the adjustment
of the expansion valve is carried out. Remember to reset the
values).

5. Follow the actual room temperature on the display. (On
terminals 2 and 5 a current signal can be transmitted which
represents the room temperature. Connect a data collection
unit, if applicable, so that the temperature performance can be
followed).

If the temperature fluctuates

When the refrigerating system has been made to work steadily,
the controller’s factory-set control parameters should in most
cases provide a stable and relatively fast regulating system.

If the system on the other hand oscillates, you must register the
periods of oscillation and compare them with the set integration
time Tr, and then make a couple of adjustments in the indicated
parameters.

If the time of oscillation is longer than the integration time:
(To > Ta, (Tais, say, 4 minutes))

1.Increase T to 1.2 times T,

2. Wait until the system is in balance again

3. If there is still oscillation, reduce K; by, say, 20%

4. Wait until the system is in balance

5. If it continues to oscillate, repeat 3 and 4

If the time of oscillation is shorter than the integration time:
(To < Ta, (Tais, say, 4 minutes))

1. Reduce K, by, say, 20% of the scale reading

2. Wait until the system is in balance

3. If it continues to oscillate, repeat 1 and 2

Trouble shooting - ICS/PM with CVQ

In addition to the error messages transmitted by the controller,
the table below may help identifying errors and defects.

Symptom Defect

Confirmation of defect

Media temperature too low.
Actuator feels cold.

Short-circuited NTC resistor in
actuator.

If less than 100 ohm is measured across terminals 17 and 18 (disassemble the lead),
the NTC or the leads are short-circuited. Check the leads.

Defective PTC resistor (heating
element) in actuator.

If more than 30 ohm or 0 ohm is measured across terminal 23 and 24 (disassemble
the lead), either the PTC or the leads are defective.
Check the leads.

Media temperature too low.
Actuator fells warm.

Undersized cable to CVQ.

Measure voltage across terminals 77 and 78 (min. 18V a.c.).
Measure resistance in power cables to CVQ (max. 2 ohm)

Undersized 24 V transformer.

Measure voltage across transformer output terminals (24 V a.c. +10/ -15%) under all
working conditions.
If voltage drops under some working conditions the transformer is undersized.

Loss of charge in actuator.

Replace actuator.

Media temperature too high.

Actuator feels cold.

Fault in refrigerant plant.

Examine plant for ther defects.

Media temperature too high.

Actuator feels warm.

Cut out NTC resistor in actuator.

If more than 200 kohm is measured across terminals 17 and 18 (disassemble the
lead), either the NTC or leads are disconnected.
Check the leads.
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Fine adjustments

When the system has been operating for a while, it may be
required for some systems to optimise some of the adjustments.
Below we have a look at settings having an influence on the speed
and accuracy of the regulation.

Adjustment of the actuator’s min. and max. temperatures

At the first setting these values were set to 10 K outside of the
expected temperature in order to eliminate the tolerances in the
actuator. By adjusting the two values to the values where the
valve is exactly in mesh, the valve will all the time remain active in
its regulation.

If the actuator is replaced at a later date, this procedure must be
repeated for the new actuator.

Min.

By adjusting the actuator’s min. temperature you obtain a limit
for how low a pressure can occur in the evaporator (the point is
where the valve starts a limitation of the refrigerant flow).

The system must be put in an operating situation where max.
capacity is called for (large refrigeration need).

The min. temperature must now be changed upwards step by
step, at the same time as the evaporating pressure is read on the
system’s manometer.

When a change of the evaporating pressure is registered, this is
the point where the valve is exactly in mesh. (If frost protection is
required for the system, the value can be raised to the belonging
value).

Max.

By adjusting the actuator’s max. temperature you obtain a limit for
how high a pressure can occur in the evaporator (the refrigerant
flow is blocked completely).

The system is put in an operating situation where there is no call
for refrigeration capacity (no refrigerant flow).

The max. temperature is now changed downwards step by step, at
the same time as the evaporating pressure is read on the system’s
manometer.

When a change of the evaporating pressure is registered, this

is the point where the valve opens. Adjust the setting a little
upwards, so that the valve will again close completely for the
refrigerant flow. (If the actual application has a requirement re-
garding max. evaporating pressure, a lower setting may of course
be selected, so that the pressure is limited).

Method for fixing Kp, Tn and Td

Described below is a method (Ziegler-Nichols) for fixing Kp, Tn

and Td.

1. The system is made to regulate the temperature at the required
reference with a typical load. It is important that the valve regu-
lates, and that it is not fully open.

2. Parameter u05 is read. The actuator’s min. and max. setting is
adjusted, so that the average of the min. and max. values is
equal to the read u05.

. The controller is set, so that it will regulate as a P-controller. (Td is
set to 0, Tn in pos. OFF (600), and Q-Ctrl.mode is set at 0).

4.The stability of the system is examined by stopping the system
for, say, one minute (using the start/stop setting or the switch).
Now check how the building-up of the temperature proceeds. If
the building-up peters out, raise Kp a little and repeat the start/
stop operation. Continue with this until you obtain a building-
up which does not peter out.

5.Kpis in this case the critical amplification (Kpciica) and the
building-up time for the continued oscillation is the critical
building-up time (Tcitical).

6. Based on these values, the regulating parameters can now be

calculated and subsequently set:
- If PID regulation is required:

Kp < 0.6x Kpcritical

Tn > 0.5X Taritical

Td < 0.12X Teritical
- If Pl regulation is required:

Kp < 0.45x Kpcritical

Tn > 0.85X Taritical

. Reset the values for the controller’s min. and max. temperatures
and Q-Ctrl.mode.

w

~N
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MAKING MODERN LIVING POSSIBLE

Interface
EKC 366

The controller is used for regulating a valve in
a refrigerating system - for example in
connection with:

- Long-term storage of fruits and vegetables
- Refrigerating plant

- Brewery systems

+ Processing plant

EKC 366 23
Application Here the controller has been specially
designed for the following functions: EKC 366 °
000 =
] <8
Maintenance of a constant / 33

evaporating pressure — 4 &
A temperature sensor in the valve’s actuator will .
regulate its temperature. This temperature is PLC

an indication of the pressure in the valve, and
the interface module will keep this temperature —
constant.

The media temperature is regulated

by a PLC or similar device

Here the interface module receives a variable
signal from the PLC and will subsequently
regulate the valve, so that the refrigeration will
be as accurate as possible.
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System

The controller must always be used in conjunction with a pilot
valve of the types shown here.

The most commonly used one is pilot valve CVQ in conjunction
with main valve PM3 (sketched out above).

Valve types:
-CVQ+PM
-KvQ

- TQ

-PHTQ
-TEAQ
-CVMQ

Function

The valve constantly receives feedback of the pressure in the
evaporator. Whatever the variations in the suction pressure from
the compressor, this feedback will produce the result that the
evaporating pressure is kept constant.

In conjunction with the controller, an electronic constant-pressure
valve is thus obtained.

Inserted between the controller and the actuator is a so-called
inner regulating loop. This loop will - via an NTC resistance - con-
stantly control the temperature in the actuator.

In an application where a PLC or similar device is used for regulat-
ing a media temperature, the regulating system will in this way be
supplied with an outer regulating loop - which will result in great
regulating accuracy.

"Qvalve" |

AB4B2112.10

DANFOSS

Py

PLC

EKC 366
g S

DANFOSS
AB4B2113.10
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Survey of functions

Function

Para-
meter

Parameter by operation via data
communication

Temperature regulation

Actuator temperature

Display of valve temperature
The display constantly shows the valve's temperature.
The display is filtered over a period of approx. 10 seconds

Actuator temp.

Valve’s basic temperature reference

This temperature setting is the valve’s basic setting. At this value no signal must be
received from an external regulation.

The setting value is taken from one of the curves shown and may be fine-adjusted lat-
er when the valve has reached the temperature (read the manometer in the system).
(Push both buttons simultaneously to set the menu)

SP Temp.

Temperature unit

Set here whether the controller is to show the temperature values in °C or in °F. If in-
dication in °F is selected, other temperature settings will also change over to Fahren-
heit, either as absolute values or as delta values.

r05

Temp. unit (°C=0, °F=1)
(In AKM only °C is displayed, whatever
the setting).

Input signal’s temperature influence

This setting determines how much the input signal has to raise the temperature in
the valve. You should aim at selecting the value, so that the valve can close at the
highest occurring evaporating pressure when the input signal is maximum (value to
be set in Kelvin)

r06

Ext.Ref.offset K

Reference

The valve's temperature is regulated on the basis of the basic setting plus the signal
from the external regulation. (Reference = SP Temp + percentage of "r06")

The reference can be seen when you push the lower of the two buttons

Actuator Ref.

Sundry configurations

Miscellaneous

External signal

Here you set the signal that is to be connected to the controller.
0: no signal

1:4-20 mA

2:0-20 mA

3:0-10V

4:2-10V

ol10

Al Type

Frequency
Set network frequency

o012

50/60 Hz
(50=0, 60=1)

Data communication

If the controller is built into a network with data communication, it must have an
address, and the master gateway of the data communication must then know this
address.

These settings can only be made when a data communication module has been
mounted in the controller and the installation of the data communication cable has
been completed.

This installation is mentioned in a separate document“RC.8A.C".

The address is set between 1 and 60

003

The address is sent to the gateway when the menu is set in pos. ON

004

Following installation of a data com-
munication module, the controller can
be operated on a par with the other
controllers in ADAP-KOOL" refrigera-
tion controls.

Language

This setting is only required when data communication is connected to the controller.
Settings: 0=English, 1=German, 2=French, 3=Danish, 4=Spanish, and 6= Swedish
When the controller is operated via data communication, the texts in the right-hand
column will be shown in the selected language.

When you change the setting to an other language you must activate 004 before "the
new language" can be visible from the AKM program.

ol1

Language

Service

The signal will be constantly updated. If you wish to follow the signal beyond the
20 seconds, the time-out period, push one of the two buttons before the time-out
period expires

External current signal
Here you can read the value of the current signal received by the controller at its input

u06

AlmA

External voltage signal
Here you can read the value of the voltage signal received by the controller at its
input

u07

Al Volt
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Operation Menu survey
SW=1.2x
Dlsplay . . . . . . H Para- H
The values will be shown with three digits, and with a setting you Function meter| VM- | Max.
. S T
can determine whether they are to be shown in °C or in °F. Read valve’s actual temperature (standard display) i} oC
Set valve’s basic temperature reference - 40.0°C | 140°C
5 O Read valve's regulation reference - °C
§ O Select temperature unit (°C/°F) r05 °C °F
Input signal’s temperature influence r06 -99.9K | 99.9K
LED’s on the front panel Controller’s address 003* |1 60
There is one LED on the front panel which will light up when ON/OFF switch (service-pin message) 004* |- -
power is sent to the pilot valve. X Define input signal
There are furthermore three LED’s which will flash if there is an 0:no signal
error in the regulation. In this situation you can show the error ;’g'ig mﬁ 010 |o 4
code on the display and cut out the alarm by giving the upper 3: 0' 10:/“
button a brief push. 42-10V
The controller can give the following messages: Language (0=English, 1=German, 2=french, 3=Danish,
— H — 1 H 1 *
£l Errors in the controller 4=Spanish, 6—5we-3d|sh). When you change this setting 011 0 6
you must also activate 004.
ET1 Valve's actuator temperature outside its range Set supply voltage frequency o012 50Hz | 60Hz
E12 Input signal outside its range Service information
Read value of external current signal uo6 mA
The buttons Read value of external voltage signal uo7 Vv

When you want to change a setting, the two buttons will give you
a higher or lower value depending on the button you are push-
ing. But before you change the value, you must have access to the
menu. You obtain this by pushing the upper button for a couple

of seconds - you will then enter the column with parameter codes.

Find the parameter code you want to change and push the two
buttons simultaneously. When you have changed the value, save
the new value by once more pushing the two buttons simultane-
ously.

Gives access to the menu
E Gives access to changes

Ig Saves a change

Examples of operations

Set the valve’s basic temperature reference

1. Push the two buttons simultaneously

2. Push one of the buttons and select the new value
3. Push both buttons again to conclude the setting

Read the valve’s regulating reference

1. Push the lower button
(After approx. 20 seconds the controller automatically returns
to its setting, and it again shows the valve’s actual temperature)

Set one of the other menus

1. Push the upper button until a parameter is shown

2. Push one of the buttons and find the parameter you want to
change

3. Push both buttons simultaneously until the parameter value is
shown

4. Push one of the buttons and select the new value

5. Push both buttons again to conclude the setting

*) This setting will only be possible if a data communication module has been
installed in the controller.

Factory setting

If you need to return to the factory-set values, it can be done in this way:

- Cut out the supply voltage to the controller

- Keep both buttons depressed at the same time as you reconnect the supply voltage

784 DKRCI.PK.000.H2.02
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Valve’s working temperature

Without external signal

The working temperature must be set on the basis of one

of the following curves. Find the actuator temperature cor-
responding to the required evaporating temperature (push).
Set the value in the controller as mentioned under “Set the
valve's basic temperature reference”.

With external signal

If the valve is to be operated with an external signal, two set-
tings have to be made. One is as mentioned to the left, and the
other determines how much the signal must be able to raise the
temperature in the valve. This value is also read on one of the fol-
lowing curves.

Set the value in the r06 menu.

If the set value is too low, the valve will not be able to close/
open fully.

cvQ

°C
140 S
130 —1=5bar eff.

}fg on bar! off.
100
90
80

70 7
60 A

50 /
40 L
-1t 0 1 2 3 4 5 6 7 p,bareff
-100-26 =10 1 9 16 22 26 32to°CR134a
-100-41 -25-14 -6 0 6 11 161to°CR22
-100-34 —-19 -9 -2 4 9 13 17 to°CR717

DANFOSS
AB84B2114.10

r06 L+~ 1.7=8 bar eff.

KvVQ

°C
140 ‘

130 i

120 Closed
110

100 _—
90 LT Open
80 r06
70
60
50

40
-1 0 1 2 3 4 5 6 7 p, bareff

-100-26 =10 1 9 16 22 26 32 to°CR134a
-100-41 -25-14 -6 0 6 11 16to°CR22
-100-46 -30-20 -12 -6 O 9 to °C R404A

DANFOSS
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TQ
°c 2
140 | | s
130 7Q 20,/55,TEAQ open a2
120 il
110
100 A AT
90 1 TQ5/PHTQ |
r06 open

80 Closed
70
60
50
40

-1 0 1 2 3 4 5 6 7 p,bareff
-100-26 =10 1 g 16 22 26 32 to°CR134a
-100-41 -25-14 -6 0 6 11 16 to°CR22

-100-46 —=30-20 -12 -6 0 5 9 to°CR404A

All the curves shown are approximate.

Example

CVQ type = 0-6 bar

Refrigerant = Ry17

A constant evaporating temperature or input pressure to the valve of -9°C (2 bar) is
required.

According to the CVQ curve this will require a temperature in the actuator of 80°C.
Set the valve's basic temperature reference at 80°C.

When the valve has reached its working temperature, it may be necessary to fine-
adjust the setting from the system’s manometer.

/
DANFOSS
AB4B2117.10

o
IS
/!
7

0 2 4 6 8 10 12 14 16 p,bareff
-41 -14 0 11 20 26 32 38 4410°CR22
-34 -9 4 13 21 27 33 39 4310°CR717

The two curves are shown with the valve’s spring setting equal-ling the factory
setting. If the spring setting is changed to a higher pressure, the curve will be
displaced correspondingly to a higher temperature.
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Interface, EKC 366
Data
24V a.c. +/-15% 50/60 Hz, 80 VA .
Supply voltage (the supply voltage is galvanically separated 58
from the input and output signals) 54 72 L
Power consumption Controller > VA |
L OODDODODDDDDD |
P Valve 75VA
Input signal 4-20 mA, 0-20 mA, 0-10V d.c. or T |
2-10Vd.c. 1 Oaﬂﬁﬂ O
Temperature signal ) I:l SWLLLLIEL o |
Input from sensor in actua- 1 [:I
Actuator tor L —
Output Pulsating 24V a.c. to
actuator [ DODODDODDODDDDDD |
A Possible to connect a data communication
Data communication
module
. During operation -10-55°C
Ambient temperature During transport -40-70°C

Enclosure IP 20 .
Weight 3009 orde"ng
Mounting DIN rail Type Function Code No.
Display LED, 3 digits EKC 366 Interface module 084B7076
- 2 - —— )
Terminals max. 2.5 mm2 multicore EKA 173 Data communl;ifrl?r:)moiulle (ac 084B7092
EU Low Voltage Directive and EMC demands re cessories), ( module)
CE-marking complied with. Data communication module (ac-
Approvals LVD-tested acc. to EN 60730-1 and EN 60730- EKA 174 cessories), (RS 485 module) 084B7124
29 with galvanic separation
EMC-tested acc. to EN 50081-1 and EN 50082-2 Valves: Kind'y refer to catalogue RKOYG
Connections
Necessary connections
Terminals: ° ™ — — Data communication
25-26 Supply voltage 24V a.c. 80 VA B } \F
17-18 Signal from NTC sensor in valve B 3‘ Jt
23-24 Supply to valve's PTC resistance [00/000]0000/0/00/0]
Control signal, if applicable (see also 010)
Either terminals: 5 O
15-16  Voltage signal 05 01071
or gl gy o
18-19  Currentsignal C
Data communication, if applicable
Terminals: y )
3-4  Mount only, if a data communication module has been (010]010]0100/010]0]01010)
15161718 19 23242526
mounted. BEE B 80 VA
PO . . i +— | I
It |s.m[mthat the installation of the da'Fa communi v i
cation cable be done correctly. Cf. separate literature No. = f ~
RC8AC.. Ho o 1 24V~
3536 7778 |CVQ/KVQ/CVMQ/
OO OO |TQ/PHTQ/TEAQ
786 DKRCI.PK.000.H2.02 © Danfoss A/S (AC-MCI/MWA), 2013-08
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Data communication

This page contains a description of a few of the possibilities you
will have when the controller is provided with data communi-

cation.

Examples

If you want to know more about operation of controllers via PC,
you may order additional literature.

DANFOSS
A84B2038.10

Each controller is provided
with a plug-in module.

The controllers are then con-
nected to a two-core cable.

Up to 60 controllers may be
connected to one cable.

] sow-koo®

This cable is also connected to
a gateway type AKA 243.

This gateway will now control
the communication to and
from the controllers.

It will collect temperature val-
ues and it will receive alarms.
When there is an alarm the
alarm relay will be activated for
two minutes

=h

] ApAp—KoOl®

The gateway can now be con-
nected to a modem.

When an alarm occurs from
one of the controllers, the
gateway will - via the modem
- make a phone call to the
service company.

At the service company a
modem, gateway and PC
with system software type
AKM have been installed.

All the controllers’ functions
can now be operated from
the various menu displays.

The programme will for
example upload all the col-
lected temperature values
once a day.

Example of menu display

8a85 - 821
Measurements Settings
Actuator temp. 71.7 SP Temp. 71.5
Actuator Ref. 71.5 Ext.Ref.offset K 8.8
Al mA 0.0 Temp.unit °C/°F 0
Al Uolt 0.8 Al type 8
Language ¢}
58 / 60 Hz [§]
~AKC text
o
Detaulx drend Chiange: Close
" Custom

Measurements are shown at
one side and settings at the
other.

You will also be able to see the
parameter names of the func-
tions on page 3.

With a simple change-over the
values can also be shown in a
trend diagram.

If you prefer to see the earlier
temperature measurements,
you may upload a log collec-
tion.

Alarms

If the controller is extended
with data communication, it
will be possible to define the
importance of the transmitted
alarms.

The importance is defined with
the setting: 1, 2, 3 or 0. When
the alarm then arises at some
time, it will result in one of the
following activities:

1 =Alarm

The alarm message is sent off
with alarm status 1. This means
that the gateway that is the
master in the system will have
its alarm relay output activated
for two minutes. Later, when
the alarm ceases, the alarm
text will be retransmitted, but
now with status value 0.

2 = Message

The alarm text is transmitted
with status value 2. Later, when
the “message” lapses, the alarm
text is retransmitted, but now
with status value 0.

3=Alarm
As“1", but the master gateway's
relay output is not activated.

0 = Suppressed information
The alarm text is stopped at
the controller. It is transmitted
nowhere.

© Danfoss A/S (AC-MCI/MWA), 2013-08
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MAKING MODERN LIVING POSSIBLE

Controller for control of industrial evaporator
EKC 315A

The controller and valve can be used where
there are requirements to accurate control
of superheat and temperature in connection
with refrigeration.

E.g.

- Cold store (air coolers)

+ Processing plant (water chillers)

« A/Cplant

Advantages + The evaporator is charged optimally — even
when there are great variations of load and
suction pressure.

EKC 315A

)

Danfoss
AB4B2262.10

«+ Energy savings - the adaptive regulation of
the refrigerant injection ensures optimum
utilisation of the evaporator and hence a high
suction pressure.

S2

«+ Exact temperature control - the combination
of adaptive evaporator and temperature

S— <

control ensures great temperature accuracy for
the media.

« The superheating is regulated to the lowest
possible value at the same time as the media
temperature is controlled by the thermostat
function.

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02 791



Controller for control of industrial evaporator, EKC 315A

:

Introduction

Functions

« Regulation of superheat

- Temperature control

+ MOP function

+ ON/OFF input for start/stop of regulation

« Input signal that can displace the superheat reference or the
temperature reference

« Alarm if the set alarm limits are exceeded

« Relay output for solenoid valve

+ PID regulation

« Output signal following the temperature showing in the display

System

The superheat in the evaporator is controlled by one pressure
transmitter P and one temperature sensor S2.

The valve can be one of the following types:

«ICM

+ AKV (AKVA)

ICM is an electronically, directly run engine valve, controlled by an
ICAD type actuator. It is used with a solenoid valve in the liquid
line.

TQ valve

The controller can also control a TQ type valve. This valve has
been discontinued from the product range, but the settings are
still described in this manual.

AKV is a pulsating valve.

Where the AKV valve is used it also functions as solenoid valve.
Temperature control is performed based on a signal from tem-
perature sensor S3 which is placed in the air current before the
evaporator. Temperature control is in the shape of an ON/OFF
thermostat that shuts off the liquid flow in the liquid line.

ICAD B} 2
oM — AKV/
AKVA U
Water chiller application Air cooler application

792 DKRCI.PK.000.H2.02
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Controller for control of industrial evaporator, EKC 315A

:

Operation

Superheat function

You may choose between two kinds of superheat, either:
« Adaptive superheat or

- Load-defined superheat

MOP
The MOP function limits the valve’s opening degree as long as the
evaporating pressure is higher than the set MOP value.

Override function

Via the analog input a displacement can be made of the tempera-
ture reference or of the superheat reference. The signal can either
be a 0-20 mA signal or a 4-20 mA signal. The reference can be
displaced in positive or negative direction.

External start/stop of regulation

The controller can be started and stopped externally via a contact
function connected to input terminals 1 and 2. Regulation is
stopped when the connection is interrupted. The function must
be used when the compressor is stopped. The controller then
closes the solenoid valve so that the evaporator is not charged
with refrigerant.

Relays

The relay for the solenoid valve will operate when refrigeration is
required. The relay for the alarm function works in such a way that
the contact is cut-in in alarm situations and when the controller is
de-energised.

Modulating/pulsating expansion valve
In 1:1 systems (one evaporator, one compressor and one condens-
er) with small refrigerant charge ICM is recommended.

In a system with an AKV valve the capacity can be distributed by
up to three valves if slave modules are mounted. The controller
will displace the opening time of the AKV valves, so that they will
not pulsate at the same time.

Used as slave module is a controller of the type EKC 347.

Analog output

The controller is provided with an analog current output which
can be set to either 0-20 mA or 4-20 mA. The signal will either fol-
low the superheat, opening degree of the valve or the air tem-
perature.

When an ICM valve is in use, the signal is used for control of the
valve via the ICAD actuator.

PC operation

The controller can be provided with data communication so that it
can be connected to other products in the range of ADAP-KOOL®
refrigeration controls. In this way operation, monitoring and data
collection can be performed from one PC - either on the spot or in
a service company.

Q 2
100% | i
|
I
|
I
|
I
|
0 Min  Max  SHg
Aref
o —=C
4
Start/
Stop
\]
Pmiaiieal ]

Danfoss
AB4B2278.10

O S

0D[%] 3
100% EH
50
10
01
S SHin SHmaxSHG
3
_ 52
T 1
20 [mA]

Q

=z

Danfoss
AB4B2277.10

Danfoss
A84B2279.10

Danfoss
AB4B2201.11

© Danfoss A/S (AC-MCI/MWA), 2013-08

DKRCI.PK.000.H2.02

793



Controller for control of industrial evaporator, EKC 315A

Darifi

Survey of functions

Function

Para-
meter

Parameter by operation via
data communication

Normal display

Normally the superheat is shown (but the valve's opening degree or air temperature
may also be selected. See 017).

SH / OD% / S3 temp

Reference

Se point

Regulation is performed based on the set value provided that there is no external
contribution (010).

(Push both buttons simultaneously to set the setpoint).

TempSetpoint.

Differential
When the temperature is higher than the reference plus the set differential, the sole-
noid valve’s relay will be activated. It will become deactivated when the temperature

drops below the set reference.

Ref.

Diff.

r01

Differential

Unit

Here you select whether the controller is to indicate the temperature values in °C or
in °F. If indication in °F is selected, other temperature settings will also change over to
Fahrenheit, either as absolute values or as delta values

The combination of temperature unit and pressure unit is depicted to the right.

r05

Units

0:°C + bar

1:°F + psig

(in AKM only °C + bar - is displayed —
whatever the setting).

External contribution to the reference
This setting determines how large a contribution is to be added to the set setpoint
when the input signal is max. (20 mA). See 010.

r06

ExtRefOffset

Correction of signal from S2
(Compensation possibility through long sensor cable).

r09

Adjust S2

Correction of signal from S3
(Compensation possibility through long sensor cable).

r10

Adjust S3

Start/stop of refrigeration
With this setting refrigeration can be started and stopped. Start/stop of refrigeration
can also be accomplished with the external switch function. See also appendix 1.

r12

Main Switch

Define thermostat function
0: No thermostat function. Only the superheat is regulated
1: Thermostat function as well as regulation of superheat.

r14

Therm. Mode

Alarm

The controller can give alarm in different situations. When there is an alarm all the
light-emitting diodes (LED) will flash on the controller front panel, and the alarm relay
will cutin.

Alarm for upper deviation

The alarm for too high S3 temperature is set here. The value is set in Kelvin. The alarm
becomes active when the S3 temperature exceeds the actual reference plus A01. (The
actual reference can be seen in u28).

A01

Hgh.TempAlrm

Alarm for lower deviation

The alarm for too low S3 temperature is set here. The value is set in Kelvin. The alarm
becomes active when the S3 temperature drops below the actual reference minus
A02.

A02

Low.TempAlrm

Alarm delay

If one of the two limit values is exceeded, a timer function will commence. The alarm
will not become active until the set time delay has been passed. The time delay is set
in minutes.

A03

TempAlrmDel

With data communication the impor-
tance of the individual alarms can be
defined. Setting is carried out in the
“Alarm destinations” menu.
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Controller for control of industrial evaporator, EKC 315A

Control parameters

P: Amplification factor Kp
If the Kp value is reduced the regulation becomes slower.

n04

Kp factor

I: Integration time Tn
If the Tn value is increased the regulation becomes slower

n05

Tn sec.

D: Differentiation time Td
The D-setting can be cancelled by setting the value to min. (0).)

n06

Td sec.

Max. value for the superheat reference

n09

Max SH

Min. value for the superheat reference
Warning! Due to the risk of liquid flow the setting should not be lower than approx.
2-4 K.

n10

Min SH

MoP
If no MOP function is required, select pos. Off.

nli

MOP (Bar)
(A value of 60 bar corresponds to Off)

AKYV valve's time period in seconds
Should only be set to a lower value if it is a decentralised plant and the suction pres-
sure fluctuates a lot and in line with the opening of the AKV valve.

n13

AKV per. time

Stability factor for regulation of superheat

With a higher value the control function will allow a greater fluctuation of the super-
heat before the reference is changed. The value should only be changed by specially
trained staff.

n18

Stability

Damping of amplification near reference value

This setting damps the normal amplification Kp, but only just around the reference
value. A setting of 0.5 will reduce the KP value by half.

The value should only be changed by specially trained staff.

n19

Kp Min

Amplification factor for the superheat (only in 1:1 plant)

This setting determines the ICM or AKV valve’s opening degree as a function of the
change in evaporating pressure. An increase of the evaporating pressure will result in
a reduced opening degree. When there is a drop-out on the low-pressure thermostat
during start-up the value must be raised a bit. If there is pendling during start-up the
value must be reduced a little.

The value should only be changed by specially trained staff.

n20

Kp TO

Definition of superheat regulation (Ref. appendix 6)

1: Lowest permissible superheat (MSS). Adaptive regulation.

2: Load-defined superheat. The reference is established based on the line formed by
the three points: n09, n10 and n22.

n21

SH mode

Value of min. superheat reference for loads under 10%
(The value must be smaller than "n10").

n22

SH Close

Standby temperature when valve closed (TQ only)

The TQ actuator is kept warm when the valve reaches its closing point. As the closing
point cannot be defined completely accurately due to tolerances and pressure varia-
tions, the setting can be changed, as required (how "tightly”/securely the valve is to
close). See also appendices 1 and 5.

n26

TQ Kmin

Standby temperature when valve open (TQ only)

The TQ actuator’s temperature is kept low when the valve reaches its fully open posi-
tion. Here you set how many degrees the temperature is to be above the expected
open temperature in completely open position. The greater the value, the surer it

is that the valve will be open, but it will also react more slowly when it has to close
again.

n27

TQ Kmax

Max. opening degree
The ICM or AKV valve's opening degree can be limited. The value is set in %.
The value should only be changed by specially trained staff.

n32

OD Max

Min. opening degree

The ICM or AKV valve's opening degree can be set to a specified min. value, disabling
full closure.

The value should only be changed by specially trained staff.

n33

OD Min

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Miscellaneous

Address

If the controller is built into a network with data communication, it must have an
address, and the master gateway of the data communication must then know this
address.

These settings can only be made when a data communication module has been
mounted in the controller and the installation of the data communication cable has
been completed.

This installation is mentioned in a separate document “RC8AC”

Following installation of a data com-
munication module, the controller can
be operated on a par with the other
controllers in ADAP-KOOL® refrigera-
tion controls.

The address is set between 0 and 119

003

The address is sent to the gateway when the menu is set in pos. ON
(The setting will automatically change back to Off after a few seconds.)

004

Valve and output signal

Define here the valve that is to regulate and the current signal to be transmitted to
the analog output "AO" The current signal will show the superheat if 017=1. Or open-
ing degree of the valve, if 017=2. Or the S3 temperature if 017=3 0:0ff

1:TQ valve and 0-20 mA

2:TQ valve and 4-20 mA

3: AKV valve and 0-20 mA

4: AKV valve and 4-20 mA

5: AKV valve and signal for an other controller. See appendix 3.

6:1CM and ICM OD% /0-20 mA

7:1CM and ICM OD% /4-20 mA

009

Valve/AO type

Input signal for reference displacement

Definition of function and signal range.

0: No signal

1: Displacement of temperature reference with 0-20 mA

2: Displacement of temperature reference with 4-20 mA

3: Displacement of superheat reference with 0-20 mA

4: Displacement of superheat reference with 4-20 mA

(4 or 0 mA will not give a displacement. 20 mA will displace the reference by the value
set in menu r06)

o010

Al A type

Frequency
Set the net frequency.

o012

50/60 Hz
(50=0, 60=1)

Select signal for showing display

Here you can select the signal to be shown in the normal display.

The signal is also transmitted to the analog output. See 009.

1: Superheat

2: Valve's opening degree

3: Air temperature

(If you during operation give the lower button a brief push, you can see the follow-
ing: The S3 temperature, if 1 has been selected. The superheat, if 2 has been selected.
Temperature reference if 3 has been selected).

ol7

Display mode

Manual control of outputs

For service purposes the individual relay outputs and the AKV/A output can be forced
into position ON. However only when regulation has been stopped.

OFF: No override

1: Relay to the solenoid valve is ON.

2: AKV/A output is ON.

3: Alarm relay is activated (connection established between terminals 12 and 13).

018

Working range for pressure transmitter

Depending on the application a pressure transmitter with a given working range
is used. This working range (say, -1 to 12 bar) must be set in the controller. The min.
value is set.

020

MinTrans Pres.

The max. value is set

021

Max TransPres.

(Setting for the function 009 and only if the valve is TQ or AKV)

Set the temperature value or opening degree of the valve where the output signal
must be minimum

(0 or4 mA)

027

AO min. value

(Setting for the function 009 and only if the valve is TQ or AKV)

Set the temperature value or opening degree of the valve where the output signal
must be maximum (20 mA). (With a temperature range of 50 K (differential between
the settings in 027 and 028) the dissolution will be better than 0.1 K. With 100 K the
dissolution wil be better than 0.2 K.)

028

AO max. value
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Refrigerant setting 030 |Refrigerant
Before refrigeration can be started, the refrigerant must be defined. You can select the
following refrigerants:
1=R12. 2=R22. 3=R134a. 4=R502. 5=R717. 6=R13. 7=R13b1. 8=R23. 9=R500.
10=R503. 11=R114. 12=R142b. 13=User defined. 14=R32. 15=R227. 16=R401A.
17=R507. 18=R402A. 19=R404A. 20=R407C. 21=R407A. 22=R407B. 23=R410A.
24=R170. 25=R290. 26=R600. 27=R600a. 28=R744. 29=R1270. 30=R417A.
31=R422A.32=R413A. 33=R422D. 34=R427A. 35=R438A
(Warning: Wrong selection of refrigerant may cause damage to the compressor).
Service
A number of controller values can be printed for use in a service situation
Read valve’s actuator temperature (TQ) u04 | Actuator temp.
Read reference for valve’s actuator temperature (TQ) u05 | Actuator Ref.
Read value of external current signal (AIA) uo6 |AIAmA
Read value of transmitted current signal u08 |AOmA
Read status of input DI (start/stop input) ulo |DI
Read the ongoing cutin time for the thermostat or the duration of the last completed u18 | Ther.RunTime
cutin
Read the temperature at the S2 sensor u20 |S2temp.
Read superheat u21 |SH
Read the control’s actual superheat reference u22 | SHref.
Read the valve'’s opening degree u24 |0OD%
Read evaporating pressure u25 |[Evap. pres. Pe
Read evaporating temperature u26 |Evap.tempTe
Read the temperature at the S3 sensor u27 |S3temp.
Read control reference u28 |Temp.ref
(Set setpoint + any contribution from external signal)
Read value of current signal from pressure transmitter (AIB) u29 |AIBmA

- DO1 Alarm

Read status of alarm relay
- DO2 Lig. Valv

Read status of relay for solenoid valve

Operating status

The controller’s operating status can be called forth by a brief (1s) activation of the
upper button. If a status code exists it will be shown. (Status codes have lower priority
than alarm codes. This means that status codes cannot be seen if there is an active
alarm code.

The individual status codes have the following meanings:

EKC State
(0 =regulation)

S10: Refrigeration stopped by the internal or external start/ stop.

10

S11: Thermostat is cutout

11
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Operation

Display
The values will be shown with three digits, and with a setting you
can determine whether the temperature are to be shown in °C or

i

Light-emitting diodes (LED) on front panel

There are LED's on the front panel which will light up when the
belonging relay is activated.

The upper LED will indicate the valve’s opening degree. A short
pulse indicates a small liquid flow and a long pulse a heavy liquid
flow. The other LED will indicate when the controller calls for
refrigeration.

The three lowermost LED’s will flash, if there is an error in the regu-
lation.

In this situation you can upload the error code on the display and
cancel the alarm by giving the uppermost button a brief push.

o
Q|

(eJefele}
i}

The buttons

When you want to change a setting, the two buttons will give you
a higher or lower value depending on the button you are push-
ing. But before you change the value, you must have access to the
menu. You obtain this by pushing the upper button for a couple
of seconds - you will then enter the column with parameter codes.
Find the parameter code you want to change and push the two
buttons simultaneously. When you have changed the value, save
the new value by once more pushing the two buttons simultane-
ously.

Gives access to the menu (or cutout an alarm)
Izl Gives access to changes

@ Saves a change

Examples of operations

Set set-point

1. Push the two buttons simultaneously

2. Push one of the buttons and select the new value
3. Push both buttons again to conclude the setting

Set one of the other menus

1. Push the upper button until a parameter is shown

2. Push one of the buttons and find the parameter you want to
change

3. Push both buttons simultaneously until the parameter value is
shown

4. Push one of the buttons and select the new value

5. Push both buttons again to conclude the setting

Menu survey

SW =1.4x
Function Para- Min. [Max. Fact.ory
meter setting
Normal display
Shows the actual superheat/ valve's opening
degree/ temperature - K
Define view in 017
Temperature, superheating, or the temp. reference
is displayed if the bottom button is pressed briefly.|- %
Define view in 017
Reference
Set the required set point - -60°C [50°C |10
Differential r01 01K [20K 2.0
Units (0="C+bar /1="F+psig) r05 0 1 0
External contribution to the reference r06  |-50K (50K |0
Correction of signal from S2 r09 -50.0K [50.0K |0.0
Correction of signal from S3 r10 -50.0K [50.0K (0.0
Start / stop of refrigeration r12 OFF On 0
Define thermostat function "a 0 1 o
(0= no thermostat function, 1=0n/off thermostat)
Alarm
Upper deviation (above the temperature setting) |A01 30K [20K 5.0
Lower deviation (below the temperature setting) |A02 |1K 10K |3.0
Alarm’s time delay A03 |0 min. [90 min.|30
Regulating parameters
P: Amplification factor Kp n04 (0.5 20 3.0
I: Integration time T n05 30s 600s |120
D: Differentiation time Td (0 = off) n06 [Os 90s 0
Max. value of superheat reference n09 (2K 50K |6
Min. value of superheat reference n10 [1K 12K |4
MOP (max = off) nil 0.0 bar |60 bar (60
Period time (only when AKV/A valve is used) n13 3s 10s 6
Stability factor for superheat control. ns o 10 s
Changes should only be made by trained staff
D, i f lificati f |
amping of amplification around re .erence value 19 o2 10 03
Changes should only be made by trained staff
Amplification factor for superheat n20  loo 100 04
Changes should only be made by trained staff ) i i
Definition of superheat control 21 1 ) 1
1=MSS, 2=LOADAP
Val in.
alue of min. superheat reference for loads under n22 1 15 5
10%
Standby temperature when valve closed (TQ valve
only) n26 0K 20K 0
Changes should only be made by trained staff
Standby temperature when valve open (TQ valve
only) n27 [-15K |70K |20
Changes should only be made by trained staff
Max. opening degree
32 0 100 100
Changes should only be made by trained staff "
Min. opening degree n33 0 100 o
Changes should only be made by trained staff
Miscellaneous
Controller’s address 003* |0 119 -
ON/OFF switch (service-pin message) 004* |- - -
Define valve and output signal:
0: Off
1:TQ. AO: 0-20 mA
2:TQ. AO: 4-20 mA
3: AKV, AO: 0-20 m 009 0 7 0
4: AKV, AO: 4-20 mA
5: AKV, AO: EKC 347-SLAVE
6:1CM, AO: 0-20 mA / ICM OD%
7:1CM, AO: 4-20 mA / ICM OD%
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Controller for control of industrial evaporator, EKC 315A

Danfis

Define input signal on the analog input AIA: The controller can give the following messages:
0: no signal, . E1 Fault in controller
1: Temperature setpoint. 0-20 mA 010 o 4 o
2: Temperature setpoint. 4-20 mA ET1 Valve's actuator temperature outside its range
3: Displacement of superheat reference. 0-20 mA
4: Displacement of superheat reference. 4-20 mA E15 Cut-out 52 sensor
Set supply voltage frequency 012 |50Hz |60Hz |0 E16 Shortcircuited S2 sensor
Select display for "normal picture” E17 |Error message Cut-out S3 sensor
(Display the item indicated in parenthesis by E18 Shortcircuited S3 sensor
briefly pressing the bottom button) 017 1 3 1 E19 The input signal on terminals 18-19 is outside
1: Superheat (Temperature) the range.
2: Valve's opening degree (Superheat) The input signal on terminals 14-15 is outside
3: Air temperature (Temperature reference) E20 the range (PO signal)
Manual control of outputs: iah |
OFF: no manual control Al High-temperature alarm
1: Relay for solenoid valve: select ON 018 |off 3 off A2 _|Alarm message Low-temperature alarm
2: AKV/A output: select ON Al1l No refrigerant has been selected
3: Alarm relay activated (cut out)
Worki f t itter — min.
orking range for pressure transmitter - min 020 |-1bar l6obar 110
value
Working range for pressure transmitter — max.
ingrang pressu : X 021 -1bar [60bar (12
value
(Setting for the function 009, only AKV and TQ)
Set the temperature value or opening degree
perature pening deg 027 |-70°C |160°C |-35
where the output signal must be minimum (0 or
4 mA)
(Setting for the function 009, only AKV and TQ)
Set the temperature value or opening degree
P . P g‘ 9 028 -70°C [160°C |15
where the output signal must be maximum (20
mA)
Refrigerant setting
1=R12. 2=R22. 3=R134a. 4=R502. 5=R717. 6=R13.
7=R13b1. 8=R23. 9=R500. 10=R503. 11=R114.
12=R142b. 13=User defined. 14=R32. 15=R227. 16=R401A. 030 0 35 0
17=R507. 18=R402A. 19=R404A. 20=R407C. 21=R407A.
22=R407B. 23=R410A. 24=R170. 25=R290. 26=R600.
27=R600a. 28=R744. 29=R1270.30=R417A.31=R422A.
32=R413A. 33=R422D. 34=R427A. 35=R438A
Service
TQ valve's actuator temperature uo4 °C
Reference of the valve's actuator temperature u05 °C
Analog input AIA (18-19) u06 mA
Analog output AO (2-5) u08 mA
Read status of input DI ulo on/off|
Thermostat cut-in time uls min.
Temperature at S2 sensor u20 °C
Superheat u21 K
Superheat reference u22 K
Read AKV valve’s opening degree u24 %
Read evaporating pressure u25 bar
Read evaporating temperature u26 °C
Temperature at S3 sensor u27 °C
Temperature reference u28 °C
Read signal at pressure transmitter input u29 mA
*) This setting will only be possible if a data communication module has been
installed in the controller.
Factory setting
If you need to return to the factory-set values, it can be done in this way:
- Cut out the supply voltage to the controller
- Keep both buttons depressed at the same time as you reconnect the supply voltage
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L

Data
24V a.c. +/-15% 50/60 Hz, (80 VA)
Supply voltage (the supply voltage is galvanically separated from the .
input and output signals) g2
Power consump-  |Controller 5VA 54 | 72 2
tion TQ actuator 75VA | 000000000000 |
AKYV coil 55VA
Current signal 4-20 mA or 0-20 mA T 0
Input signal Pressure transmitter |4-20 mA from AKS 33 H = i ©
© D | SILLELIEL o | 2
Digital input from external contact function L S
Sensor input 2 pcs. Pt 1000 ohm s
) Current signal 4-20 mA or 0-20 mA B OO OR
Output signal |
Load Max. 200 ohm
Relay output 1 pcs. SPST 250Va.c.
AC-1:4 A (ohmic)
Alarm relay 1 pcs. SPST AC-15: 3 A (inductive)
Temperature signal from sen-
Input (from TQ) sor in the TQ actuator
Actuator Output (AKV, TQ) Pulsating 24 V a.c. to actuator
Output Current signal
I'CC,C‘D mounted on 14 50 mA or 0-20 mA Ordering
Data communica- Possible to connect a data communication module Type Function Code no.
tion EKC 315A Superheat controller 084B7086
+55°C, duri i icati
0 to +55°C, during operations EKA 175 Data communication module 08487093

-40 to +70°C, during transport

(accessories), (RS 485 module)

Environments 20 - 80% Rh, not condensed

No shock influence / vibrations

Enclosure IP 20

Weight 3009

Mounting DIN rail

Display LED, 3 digits

Terminals max. 2.5 mm?2 multicore

EU Low Voltage Directive and EMC demands re CE-
marking complied with.

LVD-tested acc. to EN 60730-1 and EN 60730-2-9
EMC-tested acc. to EN50081-1 and EN 50082-2

Approvals

Connections

Necessary connections

Terminals:

25-26 Supply voltage 24V a.c.

17-18 Only at TQ actuator: Signal from actuator

20-21 Pt 1000 sensor at evaporator outlet (52)

14-15 Pressure transmitter type AKS 33

9-10  Relay switch for start/stop of solenoid valve

1-2 Switch function for start/stop of regulation. If a switch is
not connected, terminals 1 and 2 must be shortcircuited.

Application dependent connections

Terminals:

21-22 Pt 1000 sensor for measuring air temperature (S3)

12-13  Alarm relay
There is connection between 12 and 13 in alarm situations
and when the controller is dead

18-19 Current signal from other regulation (Ext.Ref.)

23-24 Supply to actuator AKV /TQ

2-5 Current output for showing superheat or air temperature.
Or for signal to a slave module. Or control from ICM valve.

3-4 Data communication
Mount only, if a data communication module has been
mounted.
It is important that the installation of the data communi-
cation cable be done correctly. Cf. separate literature No.
RC8AC...

Data communication module
EKA 174 (accessories), (RS 485 module) 084B7124
with galvanic separation

Temperature sensor Pt 1000 ohm / Pressure transmitter type AKS 33 /TQ
Valves / AKV valves: ... coovveuevsrnnccervrnnnns Kindly refer to catalogue RKOYG...
ICM/ICAD valves: Kindly refer to DKRCI.PD.HT0.A

ICAD-027H9xxx

é% 2.0range [~ _ Brown
és 1. Yellow P White 24V d.c.
ICAD-027H12xx
Yellow - Green
Grey .+ 4| Brown 24V d.c.
Data communication ‘ e ¢
==37 mA
On/Off - J" 7 = ICAD must be sup-
| } \ plied with 24V DC
123 4‘ 5 9 10 1213 from an external
elolololololololololotolo) source.
DI A0 D02  DO1
O
S ©
oledlinlid)
AIB AIA
DOOODODDDDOOOODD
1415 16 17 18 19 2021222324 2526

AKS 33 i : | : ‘ ; ; 24V a.c.
o A20mA || :JZ . ~
g T ~

L |

80/60 VA
o (STTTTTTTTICL
1 £ 1 Wire length TQ:
2324 See appendix 2

-
AKV %7

(TQ is out of production)
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Installation considerations

Accidental damage, poor installation, or site conditions, can give
rise to malfunctions of the control system, and ultimately lead to a
plant breakdown.

Every possible safeguard is incorporated into our products to
prevent this. However, a wrong installation, for example, could still
present problems. Electronic controls are no substitute for normal,
good engineering practice.

Danfoss wil not be responsible for any goods, or plant compo-
nents, damaged as a result of the above defects. It is the installer's
responsibility to check the installation thoroughly, and to fit the
necessary safety devices.

Particular attention is drawn to the need for a “force closing” signal
to controllers in the event of compressor stoppage, and to the
requirement for suction line accumulators.

Your local Danfoss agent will be pleased to assist with further
advice, etc.

Appendix 1

Interaction between internal and external start/stop functions
and active functions.

Appendix 2

Cable length for the TQ actuator
The actuator must be supplied with 24V a.c. + 10%.
To avoid excessive voltage loss in the cable to the actuator, use a

controllers as slave modules.

Internal Start/stop off |off [on on thicker cable for large distances.
External Start/stop (DI) Off On Off On
Refrigeration (DO2) Off On X .
Wire cross section
Standb o
TQ actuator y Regulating s ]
temperature &
24vE10%
Expansion valve relay Off On 30 ion
Temperature monitoring No Yes 2.5 pHl- 0%
Sensor monitoring Yes Yes 2.0
ICM Closed Regulating 1.5
1.04
T 5‘0 T 1‘00‘ T 1‘50‘ Cablelength
Appendix 3

If the flow of refrigerant is to be distributed to several expansion valves, this can be accomplished by using AKV valves and EKC

EKC 315A

23/24 E

Danfoss
AB4B2272.11

[
[
[
b EKC 347
|
} * 2324
f e
I t— AKV
[ 21
SLAVE 2
Remember to open the functions in:
- EKC 315A's menu 009
- EKC 347's menu 009
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Appendix 5
Standby temperatures for TQ valves.

TQvalve

The valve's actuator temperature is limited, both when regula-
tion is stopped and when the valve is right out at the opening
point and closing point.

(The opening and closing points may fluctuate a couple of de-
grees up or down, depending on pressures and tolerances).

og 2
140 8
Opcll/
n27t Closed
= n26=+
v | | n26=—
40
-1 0 1 2 3 4 5 6 7 p,bar eff

-100 -26 -10 1 9 16 22 26 32 to °CR134a
100 41 25 14 6 0 6 11 16 to °CR22
-100 -46 -30 -20 -12 -6 O 5 9 to °CR404A

n26

The setting is based on the TQ valve's closing curve. With a plus
value the valve can be kept slightly open. With a minus value the
valve can be closed completely. If the minus value is high you
can be sure that the valve will close, but then it will also react
slowly when it has to open again.

n27

This setting defines the number of degrees the actuator has to
be warmer when the valve is completely open. If the value is
high you can be sure that the valve is completely open, but then
it will also react slowly when it has to close again.

Appendix 6

The two types of regulation for superheat are, as follows:

Adaptive superheat
o mi
100% | %g

// i

|

|

|

|

|

|
0 Min  Max  SHg

Regulation is here based on the evaporator’s load by means of
MSS search (MSS = lowest permissible superheat).

(The superheat reference is lowered to the exact point where
instability sets in).

The superheat is limited by the settings for min.and max.super-
heat.

Load-defined superheat
oD[%]

10

DANFOSS
AB4B1484.

100%+-———--== st

=
SF SAmin SHmax SH[K)

The reference follows a defined curve.This curve is defined by
three values: the closing value, the min. value and the max.
value. These three values must be selected in such a way that
the curve is situated between the MSS curve and the curve for
average temperature difference ATm (temperature difference
between media temperature and evaporating temperature.
Setting example = 4, 6 and 10 K).

802 DKRCI.PK.000.H2.02
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Start of controller

When the electric wires have been connected to the controller,

the following points have to be attended to before the regulation

starts:

1. Switch off the external ON/OFF switch that starts and stops the
regulation.

2. Follow the menu survey on page 8, and set the various para-
meters to the required values.

3. Switch on the external switch, and regulation will start.

4., Follow the actual room temperature or superheat on the
display.
(On terminals 2 and 5 a current signal can be transmitted
which represents the display view. Connect a data collection
unit, if applicable, so that the temperature performance can be
followed).

If the superheating fluctuates

When the refrigerating system has been made to work steadily,
the controller’s factory-set control parameters should in most
cases provide a stable and relatively fast regulating system.

If the system however fluctuates this may be due to the fact that
too low superheat parameters have been selected:

If adaptive superheat has been selected:
Adjust: n09, n10 and n18.

If load-defined superheat has been selected:
Adjust: n09, n10 and n22.

Alternatively it may be due to the fact that the set regulation
parameters are not optimal.

If the time of oscillation is longer than the integration time:
(Tp > Th, (Tnis, say, 240 seconds))

1.Increase T to 1.2 times T,

2. Wait until the system is in balance again

3. If there is still oscillation, reduce K, by, say, 20%

4. Wait until the system is in balance

5.If it continues to oscillate, repeat 3 and 4

If the time of oscillation is shorter than the integration time:
(To <Tn, (T is, say, 240 seconds))

1. Reduce K; by, say, 20% of the scale reading

2. Wait until the system is in balance

3. If it continues to oscillate, repeat 1 and 2.

If the superheat has excessive
underswing during start-up

If you regulate with valve type ICM or AKV:
Adjust n22 a little bit up and/or n04 a little bit down.

If you regulate with valve type TQ:
Adjust n26 a littlle bit down

© Danfoss A/S (AC-MCI/MWA), 2013-08
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MAKING MODERN LIVING POSSIBLE

Temperature controller for limitation
for the discharge gas temperature

EKC319A

Function

System

A temperature sensor will register the pressure
gas temperature.

If the temperature reaches the set temperature
value, opening of the valve will be commenced.
A Pl regulation will adapt the opening degree of
the valve so that the temperature will be limited.

Temperature sensor
Type AKS 21 can be used. It can stand the high
temperature.

Valve

If the liquid injection is carried out directly in the
suction line an expansion valve type AKV, or a
type AKVA (for NH3), is used. The capacity
requirement is determined by the size of the
valve. If the compressor is provided with a
connection for liquid injection a pulse solenoid
valve type EVRP is used in the liquid supply.

Alarm function

The controller will sound an alarm if the set alarm
limit is exceeded. The alarm will activate the
alarm relay.

Application

The controller limits the pressure gas
temperature in compressors by opening up for
liquid injection in the suction line.

EKC 319A

Danfoss
84B2579.10

AKV/
AKVA

© Danfoss A/S (AC-MC/MWA), 2013-03
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Temperature controller for limitation for the discharge gas temperature, EKC 319A

Introduction

Extra options

PC operation

The controller can be provided with data communication, so that
it may be hooked up with other products in the ADAP-KOOL®
range of refrigeration controls. Operation, monitoring and data
collection can then be performed from a PC - either in situ or at a
service company.

EKC 319A

Danfoss
84B2390.10

- ® EVRP

=
0d

EKC 319A H

Literature survey:

Manual for EKC 319A RS8EB..
Instructions for EKC 319A RIBHY..
Installation guide, "Data communication link

for ADAP-KOOL® " RC8AC..
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Survey of functions
Function Para- | Parameter by operation via
meter | data communication

Normal display

The temperature sensor registers the discharge gas temperature. - Temperature

The value is shown in the display.

The valve’s actual opening degree can be displayed by giving the lower button a brief - OD %

push (1s). Cf. also 017.

Reference Temperature control

Reference - Temperature Ref

The liquid injection starts when the set value is passed.

Push both buttons simultaneously to set the setpoint.

Start/stop of regulation r12 | Main Switch

With this setting the regulation can be started and stopped.

Start/stop can also be performed with the external contact function.

Regulation is stopped if just one of them is OFF.

Alarm

The controller can give alarm in different situations.

When there is an alarm the three lowest LED's at the front of the controller will flash,

and the alarm relay is cut in. See also A19.

Alarm limit A16 | Limit Alarm

A temperature limit can be set where the alarm is to be activated.

Time delay for alarm A17 | Limit Alm. delay

When the temperature value is exceeded a timer function will start. The alarm will not

become activated until the set time delay has been passed.

The time delay is set in seconds.

Activation of the alarm relay A19 | Alarm type

Set here whether the alarm relay is to be activated when the time delay has been (With setting = 0 the alarm is also

passed: transmitted via the data communica-

0: Alarm relay active tion)

1: Alarm relay not active
With data communication the impor-
tance of the individual alarms can be
defined. Setting is carried out in the
“Alarm destinations” menu.

Control parameters Control Settings

P-band n04 | Kp factor

If the value is reduced the regulating range will be reduced. (The P-band will be over

the reference).

I: Integration time Tn n05 |Tnsec.

The I-link can be made passive by setting the value at max. (600s)

(If the Tn value is increased the regulation becomes slower).

Periode time n13 | Period time

The valve is operated with pulses of a given length. The length depends on the open-

ing degree required. If a large opening degree is required, the pulse will last for an

entire period time. A period time will thus comprise both open and closed valve.

Miscellaneous Miscellaneous

Address

If the controller is built into a network with data communication, it must have an Following installation of a data com-

address, and the master gateway of the data communication must then know this munication module, the controller can

address. be operated on a par with the other

These settings can only be madewhen a data communication modulehas been controllers in ADAP-KOOL® refrigera-

mounted in the controller and the installation of the data communication cable has tion controls.

been completed.

This installation is mentioned in a separate document “RC8AC".

The address is set between 1 and 60 (119) 003 |-

The address is sent to the gateway when the menu is set in pos. ON o004 |-

(The setting will automatically change back to Off after a few seconds.)

Frequency o012 |[50/60Hz

Set the net frequency. (50=0, 60=1)

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Temperature controller for limitation for the discharge gas temperature, EKC 319A

Selection of display

The normal display can be defined to show either:
0: Discharge gas temperature

1: Opening degree of valve

Later during the regulation:

If the second display is to be read, the controller’s lowermost button must be
activated briefly.

After five seconds the normal display will reappear.

ol17

Display

Manual control of outputs

In connection wit service the alarm relay and the valve output can be put in pos. ON.
But not until regulation has been stopped.

OFF: No override

1:Valve output is ON

2. Alarm relay is activated (terminals 12 and 13 will be cutin)

018

Service

Service

A number of controller values can be printed for use in a service situation

Read discharge gas temperature

u01

Temperature

Read the temperature reference

u02

Temperature ref

Read status of input DI (start/stop input)

ul0

DI

Read valve’s opening degree

u24

OD %

DO1 limit alarm
Read status of alarm relay
ON is operating status with alarm

Operating status

Operating status of the controller can be called forth in the display.

Push briefly (1s) the upper button. If there is a status code, it will be shown on the dis-
play. (Status codes have lower priority than alarm codes. In other words, you cannot
see a status code, if there is an active alarm).

The individual status codes have the following meanings:

EKC Status

(0 =regulation)

S10: The regulation stopped by the internal or external start/ stop

810 DKRCI.PK.000.H2.02
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Operation

Display

The values will be shown with three digits, and after an opera-
tion the controller will return to its standard mode and show the
measured discharge temperature.

aiaa

0000

Light-emitting diodes (LED) on front panel

There are LED’s on the front panel which will light up when the
corresponding relay is activated.

The upper LED will indicate the valve’s opening degree. A short
pulse indicates a slow liquid flow and a long pulse a fast liquid
flow.

The three lowest LED’s will flash, if there is an error in the regula-
tion.

In this situation you can upload the error code on the display and
cancel the alarm by giving the uppermost button a brief push.

The buttons

When you want to change a setting, the two buttons will give you
a higher or lower value depending on the button you are push-
ing. But before you change the value, you must have access to the
menu. You obtain this by pushing the upper button for a couple

of seconds - you will then enter the column with parameter codes.

Find the parameter code you want to change and push the two
buttons simultaneously. When you have changed the value, save
the new value by once more pushing the two buttons simultane-
ously.

Gives access to the menu (or cutout an alarm)
@ Gives access to changes

Izﬂ Saves a change

Examples of operations

Set reference

1. Push the two buttons simultaneously

2. Push one of the buttons and select the new value
3. Push both buttons again to conclude the setting

Set one of the other menus

1. Push the upper button until a parameter is shown

2. Push one of the buttons and find the parameter you want to
change

3. Push both buttons simultaneously until the parameter value is
shown

4. Push one of the buttons and select the new value

5. Push both buttons again to conclude the setting

Error messages

The controller can give the following messages:

E1 Errors in the controller

E17 | Error message The temperature sensor is disconnected

E18 The temperature sensor is shortcircuited

A3 | Alarm message Alarm temperature limit is reached

Menu survey

SW=1.1x
Function Para- | Min. Max. |[Fac.
meter setting
Normal display
Read the measured discharge gas temperature | - °C
If you wish to see the actual opening degree, . %
give the lower button a brief push
If you wish to set the temperature reference
you obtain access by pushing both buttons ) 70C | e0c 1125
simultaneously
Display / Control
Select unit (0="C, 1="F) r05 0 1 0
Start / stop of regulation r12 OFF ON/on |on
Alarm
Alarm limit A16 -50°C [ 150°C [ 135
Time delay for alarm A7 0s 999s |0
Function of the alarm relay when the tempera-
ture exceed the alarm limit
0: Alarm relay active AT9 0 ! !
1: Alarm relay not active
Regulating parameters
Proportionale factor Kp n04 0,5 30 15
I: Integration time Tn n05 60s 600/ 120
Off
Periode time n13 3s 10s 3
Miscellaneous
Controller's address 003* |0 119 -
ON/OFF switch (service-pin message) 004* OFF ON -
Set supply voltage frequency 012 E(ZSO |1_|/Z60 50
Select the showing of the "normal display":
0: Discharge gas temperature is shown ol17 0 1 0
1:Valve's opening degree is shown
Manual control of outputs:
OFF: No manual control
1:Valve output put in pos. ON o18 OFF 2 off
2: Alarm relay activated (cut out)
Service
Read discharge gas temperature u01 °C
Read temperature reference u02 °C
Read status of input DI ul0
Read valve’s opening degree u24 %

*) This setting will only be possible if a data communication module has been
installed in the controller.

Factory setting

If you need to return to the factory-set values, it can be done in this way:

- Cut out the supply voltage to the controller

- Keep both buttons depressed at the same time as you reconnect the supply voltage

© Danfoss A/S (AC-MCI/MWA), 2013-08
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Temperature controller for limitation for the discharge gas temperature, EKC 319A

Danifi

Data

Connnections
——-=-" ~ o
On/Off ﬁ\ﬁ | ] 53
| ~ 5%
\ I [ o®
1234 1213
0000000000000}
O N— N— —
iy O
O LI L, O
OODODDODDDDDDDD
2021 23242526
24V a.c.
v
W]
50 (60)VA
AKS 21  EVRP
(AKV/A)

Supply voltage

24V a.c. +/-15% 50/60 Hz, 60 VA

(the supply voltage is galvanically separated from
the input and output signals. Input/output are
not individual galvanic isolated)

Controller 5VA
Power consumption [ 20 W coil for AKV/A | 55VA
Coil for EVRP 40 VA
X Temperature sensor | Pt 1000 ohm / 0°C
Input signal - -
Contact function start/stop of regulation
AC-1:4 A (ohmic)
Alarm relay SPST AC-15:3 A (inductive)

Valve connection

Modulating output

AKV, AKVA or EVRP via 24 a.c. Pulse-Width

Data communication

module

Possible to connect a data communication

Environments

0 - 55°C, during operation

-40 - 70°C, during transport

20 - 80% Rh, not condensed

No shock influence / vibrations

Enclosure IP 20

Weight 3009

Montage DIN Rail

Display LED, 3-digits

Terminals max. 2.5 mm? multicore
EU Low Voltage Directive and EMC demands re
CE-marking complied with.

Approvals

LVD-tested acc. to EN 60730-1 and EN 60730-2-9
EMC-tested acc. to EN50081-1 and EN 50082-2

Necessary connections

Terminals:
25-26 Supply voltage 24V a.c.
20-21 Signal from temperature sensor

23-24

1-2

Solenoid valve type EVRP / expansion valve type AKV or
AKVA
Switch function for start/stop of regulation. If a switch is

not connected, terminals 1 and 2 must be shortcircuited.

Application dependent connections
Terminal:

12-13

Alarm relay.

There is connection between 12 and 13 in alarm situ-
ations and when the supply voltage to the controller is
interrupted

54

DANFOSS

I

72

L 2OODDDDDDDDODD |

000

IR

L] |

[ CODODDDDDDDDD |

90— saam2ioe10

3-4 Data communication
Mount only, if a data communication module has been
mounted. . . , Ordering
It is important that the installation of the data communi-
cation cable be done correctly. Cf. separate literature No. Type Function Code no.
RCBAC... EKC 319A Temperature controller 084B7251
Data communication module
EKAT73 (accessories), (FTT 10 module) 08487092
Data communication module
EKA175 (accessories), (RS 485 modul) 08487093
Temperature sensor. Kindly refer to catalogue RKOYG
AKV / AKVA Valves Kindly refer to catalogue RKOYG
EVRP valves Kindly refer to data sheet RD3KB
812 DKRCI.PK.000.H2.02 © Danfoss A/S (AC-MCI/MWA), 2013-08



Temperature controller for limitation for the discharge gas temperature, EKC 319A

Darifi

Data communication

This page contains a description of a few of the possibilities you
will have when the controller is provided with data communi-

cation.

Examples

If you want to know more about operation of controllers via PC,
you may order additional literature.

DANFOSS
AB84B2038.10

Each controller is provided
with a plug-in module.

The controllers are then con-
nected to a two-core cable.

The cable can be connected
to a gateway type AKA 245.

1 aoap-kool®

This gateway will now control
the communication to and
from the controllers.

It will collect temperature val-
ues and it will receive alarms.
When there is an alarm the
alarm relay will be activated for
two minutes.

==

ADAP—KOOL®

—
[

The gateway can now be con-
nected to a modem.

When an alarm occurs from
one of the controllers, the
gateway will - via the modem
- make a phone call to the
service company.

At the service company a
modem, gateway and PC with
system software type AKM
have been installed.

All the controllers’ functions
can now be operated from the
various menu displays.

The programme will for exam-
ple upload all the collected
temperature values once a day.

Example of menu display

« Measurements are shown at
one side and settings at the
other.

+ You will also be able to see
the parameter names of the
functions on page 3-4.

emperature control I 5'
005:005

Measurements Settings

EKC State [:] Hain Switch ON

Temperature 185.7 Temperature Ref 165.8

Temperature ref 165.8 Limit Alarm 118.8

oD % 21.9 Limit Alm. delay 8

Alarm type il

AKLC text

’7(? Default Trend I Change I Close |
" Custom

« With a simple change-over
the values can also be
shown in a trend diagram.

« If you wish to check earlier
temperature measurements,
you can see them in the log
collection.

Alarms

If the controller is extended
with data communication, it
will be possible to define the
importance of the transmitted
alarms.

The importance is defined with
the setting: 1, 2, 3 or 0. When
the alarm then arises at some
time, it will result in one of the
following activities:

1= Alarm

The alarm message is sent off
with alarm status 1. This means
that the gateway that is the
master in the system will have
its alarm relay output activated
for two minutes. Later, when
the alarm ceases, the alarm
text will be retransmitted, but
now with status value 0.

2 = Message

The alarm text is transmitted
with status value 2. Later, when
the “message” lapses, the alarm
text is retransmitted, but now
with status value 0.

3 =Alarm
As“1", but the master gateway’s
relay output is not activated.

0 = Suppressed information
The alarm text is stopped at
the controller. It is transmitted
nowhere.

© Danfoss A/S (AC-MCI/MWA), 2013-08
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MAKING MODERN LIVING POSSIBLE

Capacity controller

EKC 331

Functions

Regulation

Regulation with up to four relay outputs can

be carried out. Regulation takes place with a

set reference which is compared to a signal

from a pressure transmitter.

Relay module

It is possible to use the controller as relay

module, so that the relays are cut in or out by

means of an external voltage signal.

Alarm function

A relay becomes activated when the set alarm

limits are exceeded.

Digital input

The digital input can be used for:

- night operation where the suction pressure
is raised

- heat recovery where the condensing
pressure is raised

- external start/stop of the regulation.

Application

The controller is used for capacity regulation
of compressors or condensers in small
refrigerating systems.

Advantages
- Patented neutral zone regulation
« Sequential or cyclic operation

DANFOSS
AB4B2108.10

DANFOSS
AB4B2107.10

© Danfoss A/S (AC-MCI/MWA), 2013-08
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Capacity controller, EKC 331

Darifi

Function

Capacity regulation

The cut-in capacity is controlled by signals from the connected
pressure transmitter and the set reference.

Outside the reference a neutral zone is set where the capacity will
neither be cut in nor out.

Outside the neutral zone (in the hatched areas named +zone and
-zone) the capacity will be cut in or out if the regulation registers a
change of pressure “away” from the neutral zone. Cutin and cutout
will take place with the set time delays.

If the pressure however “approaches” the neutral zone, the con-
troller will make no changes of the cut-in capacity.

The size of the +zone and -zone is identical and defined to be
constantly 0.7 times the set value of the neutral zone.

If regulation takes place outside the hatched area (named ++zone
and --zone), changes of the cut-in capacity will occur somewhat
faster than if it were in the hatched area. The set time delays will
here be reduced by factor 0.3.

Cutin of steps can be defined for either sequential or cyclic opera-
tion.

-

++Zone

_

Cap —|”

——Zone

)

4%

DANFDSS
A84B1336.11

Relay module /=
The controller can also be used as a relay module where the relays 4 g
in the module will then be controlled by the received voltage 4 g8
signal. 3 3 5%
Depending on the definition of the signal and the number of 13
relays used, the relays will be “distributed” over the signal. 2 ra— _:
A hysteresis around the individual cutin and cutout points will 1 :5 |2
ensure that the relay will not cut in or out when it is not called for. v Y= _- - ]
11 0T T T T T

5 v/

0-10 V/
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Darifi

Survey of functions

Function Para- | Parameter by operation via data

meter | communication

Normal display

Normally the signal from the pressure transmitter is shown. If the controller is used as Pressure

relay module, Ui, will appear on the display.

Pressure regulation Reference
Regulation reference - Press. set point
Regulation is based on the set value.

A change of the set value can be limited / locked with the settings in r02 and r03

(Push both buttons simultaneously to set the menu.)

Neutral zone r01 | Neutral zone
There is a neutral zone around the reference. See also page 2.

Displacement of reference r13 | Pressure offset
The set reference may be displaced with a fixed value when a signal is received at the

Dl input. Regulation will then be based on the set reference plus the value set here.

The total reference can be seen when you push the lower of the two buttons. (Cf. also Reference
Definition of DI input).

Reference limitation

The controller’s setting range for the reference can be narrowed down, so that you

cannot accidentally set a too high or too low value - that may result in damage to the

system. With these settings the reference can only be set between the two values.

Max. permissible reference value. r02 | Max. set point
Min. permissible reference value. r03 | Min. set point
Pressure unit r05 | Unit

Here you can select whether the controller is to indicate the pressure in bar or psig. bar=0

(When psig is selected, the settings must also be in psig). psig=1

(In AKM only bar is used, whatever the
setting).

Alarm Alarm settings
The controller can give alarm in different situations. When there is an alarm all the

light-emitting diodes (LED) will flash on the controller front panel, and the alarm relay

will cutin.

Upper deviation A10 [Max. pressure
Here you set when the alarm at high pressure is to enter into effect. The value is set as

an absolute value.

See also emergency procedure page 5.

Lower deviation A11 [ Min. pressure
Here you set when the alarm at low pressure is to enter into effect. The value is set as

an absolute value.

See also emergency procedure page 5.

Alarm delay AO03 | Alarm delay

If one of the two limit values is exceeded, a timer function will commence. The alarm

will not become active until the set time delay has been passed. The time delay is set

in seconds.

Give the top button a brief push to zeroset the alarm and to have the message shown Reset alarm

on the display.

The function zerosets all alarms when
set in pos. ON.

Alarm relay

Here you can read the status of the
alarm relay.

(ON indicates operation with alarm).

With data communication the impor-
tance of the individual alarms can be
defined. Setting is carried out in the
“Alarm destinations” menu. See also
page 8.

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Capacity controller, EKC 331

Capacity Capacity
Running time

To prevent irregular operation, values have to be set for how the relays are to cut in

and out.

Min. ON time for relays. c01 | Min.ON time
Time delay for cutin of relays. c05 |Step delayinc.
Time delay for cutout of relays. c06 |Step delay dec.
Min. time period between cutin of same relay. c07 | Min recycle time
Coupling c08 |Step mode
Cutin and cutout can take place in three ways:

1. Sequential: First relay 1 cuts in, then relay 2, etc. Cutout takes place in the opposite

sequence.

2. Cyclic: An automatic operating time equalisation is arranged here, so that all steps

will have the same operating time. (The relay with the fewest number of operating

hours cuts in or out before the others).

3. Cyclic with unloader: The function can only be used when there are two compres-

sors with one unloader each. The cyclic operation is performed on relays 1 and 3. The

unloaders are mounted on relays 2 and 4 (relays 1 and 2 belong to the first compres-

sor, relays 3 and 4 to the other). The above mentioned “Min. ON time for relays”is not

used by the two unloaders.

In connection with cutout, the two unloaders are cut out before the compressors are

cut out.

Unloaders’ cutin and cutout mode c09 |Unloader

(Only in connection with cutin/cutout mode 3. See above). (switch on =0)
The relays for the two unloaders can be set to switch on when more capacity is (switch off = 1)
required (setting = 0), or they can switch off when more capacity is called for (setting

=1).

Miscellaneous Miscellaneous
External signal 010 | Application mode
Here you set the signal to be connected to the controller.

0: No signal/regulation stopped (display will then show OFF)

1:4-20 mA from pressure transmitter for compressor regulation

2:4-20 mA from pressure transmitter for condenser regulation

3: Pressure transmitter type AKS 32R for compressor regulation

4: Pressure transmitter type AKS 32R for condenser regulation

5:0-10V from other regulation

6: 0-5 V from other regulation

7:5-10V from other regulation

Number of relays 019 | Number of steps
Depending on the application, up to four relays may be used. This number must be

set in the controller. (The relays are always used in numerical sequence).

Pressure transmitter’s working range

Depending on the pressure, a pressure transmitter with a given working range is

used. This working range must be set in the controller (e.g.: -1 to 12 bar).

Min. value 020 | Min. trans. press
Max. value 021 | Max trans. press
Use of Dl input 022 | Diinput control
The digital input can be connected to a contact function, and the contact can now be

used for one of the following functions:

Setting / function:

0: Dl input not used

1: Regulation reference displaced when contact is cut in

2: Regulation is started and stopped when the contact is cut in and out, respectively.

Operating hours (In the AKM display the hour number
The operating hours for the four relays can be read in the following menus. The read has not been multiplied)
value is multiplied by 10 to obtain the number of hours. On reaching 999 hours the

counter stops and must now be reset to, say, 0. There will be no alarm or error mes-

sage for counter overflow.

Value for relay number 1 023 (DO 1 run hour
Value for relay number 2 024 | DO 2 run hour
Value for relay number 3 025 | DO 3 run hour
Value for relay number 4 026 DO 4 run hour

820 DKRCI.PK.000.H2.02
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If the settings in the controller are to be protected by a numerical code, you can set a
numerical value between 0 and 100. If not, you can cancel the function with setting
OFF.

Manual control 018 |Manual control
From this menu the relays can be cut in and out manually. OFF gives no override, but Only when “Manual control” has been
a number between 1 and 4 will cut in a corresponding number of relays. Cutins and putin pos. ON will it be possible to
cutouts always take place from relay number 1. operate the individual relays.
When there is manual operation, the display will show "- - x". Where xis 0 - 4. DOrelay 1
DO relay 2
DO relay 3
DO relay 4
Alarm relay set
When this function is used, the but-
tons on the controller cannot be used.
Language ol1
This setting is only required when data communication has been connected to the Language
controller.
Settings: 0=English, 3=Danish.
When the controller is operated via data communication, the texts in the right-hand
column will be shown in the selected language. When you change the setting to an
other language you must activate 004 before "the new language" can be visible from
the AKM program.
Frequency 012 |Main freq
Set the net frequency. (50=0, 60=1)
Address
If the controller is built into a network with data communication, it must have an Following installation of a data com-
address, and the master gateway of the data communication must then know this munication module, the controller can
address. be operated on a par with the other
These settings can only be madewhen a data communication modulehas been controllers in ADAP-KOOL® refrigera-
mounted in the controller and the installation of the data communication cable has tion controls.
been completed.
This installation is mentioned in a separate document “RC.8A.C".
The address is set between 1 and 60 003
The address is sent to the gateway when the menu is set in pos. ON 004
(The setting will automatically change back to Off after a few seconds.)
Access code 005

Operating status

The controller goes through some regulating situations where it is just waiting for
the next point of the regulation. To make these “why is nothing happening” situations
visible, you can see an operating status on the display. Push briefly (1s) the upper
button. If there is a status code, it will be shown on the display. The individual status
codes have the following meanings:

EKC state
(0 =regulation)

S2: When the relay is operated, it must be activated for min. x minutes 2
S5: Renewed cutin of the same relay must not take place more often than every x 5
minutes

S8: The next relay must not cut in until x minutes have elapsed 8
S9: The next relay must not cut out until x minutes have elapsed 9
S16: Regulation is stopped due to manual operation via 018 16

Warning ! Direct start of compressors *

To prevent compressor breakdown parameter c01 and c07 should be set according to suppliers requirements or in general :

Hermetic Compressors c07 min. 5 minutes

Semihermetic Compressors c07 min. 8 minutes and c01 min. 2 to 5 minutes ( Motor from 5 to 15 KW)

*) Direct activating of solenoid valves does not require settings different from factory (0)

Emergency procedure

If the controller registers irregularities in the registered signals, it will start an emergency procedure:

For compressor regulation:

- If the signal from the pressure transmitter becomes smaller than expected, the controller will continue operating with the average capacity that has

been cut in during the past 60 minutes. This cut-in capacity will gradually decline as time passes.

- If the signal for the suction pressure becomes smaller than the set value of A11, the capacity will instantly be cut out.

For condenser regulation:

- If the signal from the pressure transmitter becomes smaller than expected, or if the condensing pressure becomes bigger than the set value of A10, the

entire capacity will instantly be cutin.

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Operation Menu survey
SW: 1.1x
Display Pa-
The values will be shown with three digits, and with a setting you Function ram- | Min. | Max.
can determine whether the pressure are to be shown in bar or in eter
psig. Normal display
Shows the signal from the pressure transmitter | - | bar
§= B B B Reference
[¢] Set the regulation’s pressure reference - -1 bar | 40 bar
Neutral zone r01 0,1 bar |5 bar
Max. limitation of pressure setting r02 -1 bar |40 bar
Light-emitting diodes (LED) on front panel Min. limitation of pressure setting r03 | -1bar |40 bar
There are four LED’s on the front panel which will light up when Select unit (0=bar / 1=psig) 05 |0 1
the relays are Operated. Reference displacement by signal at DI input r13 -5bar |5bar
Al LED’s will flash if there is an error in the regulation. In this situ- Alarm
ation you can upload the error code on the display and cancel the Upper alarm limit (absolute value) A10 | -1bar | 40 bar
alarm by pushing the top button briefly. Lower alarm limit (absolute value) A11 | -1bar |40 bar
The controller can give the following messages: Alarm'’s time delay A03 |15 300s
LET ] Errors in the controller Capacity
¢, | Error message Regulation out of range or control signal is Min. ON time for relays S 900s
defect. Time delay for cutin of relays (+Zone) c05 |5s 900 s
Al High pressure alarm Time delay for cutout of relays (-Zone) c06 |5s 900's
—1 Alarm message
A2 Low pressure alarm Min. time period between cutins of same relay c07 |0s 900 s
Definition of regulation mode
The buttons ; i??ﬁce " o8 |1 3
When you want to change a setting, the two buttons will give you 3: Cyclic with unloaders
a higher or lower value depending on the button you are push- If the regulation mode 3 has been selected, the relays for
ing. But before you change the value, you must have access to the the unloaders can be defined to: @ o 1
menu. You obtain this by pushing the upper button for a couple 0: Cut in when more capacity is required
of seconds - you will then enter the column with parameter codes. 1: Cut out when more capacity is required
Find the parameter code you want to change and push the two Miscellaneous
buttons simultaneously. When you have changed the value, save Controllers address 003* |1 60
the new value by once more pushing the two buttons simultane- On/off switch (service-pin message) 004% |- -
ously. Access code 005 | off(-1) | 100

Gives access to the menu (or cutout an alarm)
ﬂzl Gives access to changes

@ Saves a change

Examples of operations

Set the regulation’s reference

1. Push the two buttons simultaneously

2. Push one of the buttons and select the new value
3. Push both buttons again to conclude the setting

Set one of the other menus

1. Push the upper button until a parameter is shown

2. Push one of the buttons and find the parameter you want to
change

3. Push both buttons simultaneously until the parameter value is
shown

4. Push one of the buttons and select the new value

5. Push both buttons again to conclude the setting

Define input signal and application:

0: no signal / regulation stopped

1:4-20 mA pressure transmitter - compressor reg.
2:4-20 mA pressure transmitter - condenser reg.
3: AKS 32R pressure transmitter - compressor reg. o10 0 7
4: AKS 32R pressure transmitter - condenser reg.
5:0-10Vrelay module

6:0-5V relay module

7:5-10V relay module

Language (0=english, 3=danish). When you change this

setting you must also activate O04. o1 10 3
Set supply voltage frequency 012 |50Hz |60Hz
Manual operation with “x” relays 018 |0 4
Define number of relay outputs o019 |1 4
Pressure transmitter’s working range - min. value 020 |-1bar |O0bar
Pressure transmitter’s working range - max. value 021 1bar |40 bar
Define Dl input:

:n
(1): Czt:;cetddisplaces reference 022 10 2
2: Contact starts and stops regulation
Operating hours of relay 1 (value times 10) 023 |0h 999 h
Operating hours of relay 2 (value times 10) 024 |0h 999 h
Operating hours of relay 3 (value times 10) 025 |0h 999 h
Operating hours of relay 4 (value times 10) 026 |0h 999 h

*) This setting will only be possible if a data communication moduel has been
installed in the controller.

Factory setting

If you need to return to the factory-set values, it can be done in this way:

- Cut out the supply voltage to the controller

- Keep both buttons depressed at the same time as you reconnect the supply voltage

822 DKRCI.PK.000.H2.02
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Data
Supply voltage 230V a.c. +/-15% 50/60 Hz, 5 VA
Pressure transmitter*) with 4-20 mA or
) voltage signal (0-5V,0-10V 54
Input signal or5-10V) x
Digital input to external contact function
AC-1:4 A (ohmic) T 0
Relay output 4 pcs. SPST AC-15: 3 A (inductive) | oclT] O
. ) I:I 9L Ol2
Alarmrela 1 pcs. SPST AC-1: 4 A (ohmic) I
y pes. AC-15: 1 A (inductive) l l:l
N Possible to connect a data communication
Data communication
module
Ambient During operation -10-55°C
temperature During transport -40 - 70°C
Enclosure IP 20
Weight 3009
Mounting DIN rail
Display LED, 3 digits
Terminals max. 2,5 mm?2 multicore
EU Low voltage Directive and EMC demands re
CE-marking complied with.
LVD-tested acc. to EN 60730-1 and EN 60730-
Approvals 29
EMC-tested acc. to EN61000-6-3 and EN 61000- .
4(2:6811) Ordering
*) Pressure transmitter Type Function Code No.
As pressure transmitter can be used AKS 3000 or AKS 33 EKC 331 Capacity controller 084B7104
(AKS 33 has a higher accuracy than AKS 3000). Data communication module
It is also possible to use an AKS 32R. This pressure transmitter is EKA 173 (accessories), (FTT 10 module) 084B7092
only supplied in large quantities as per arrangement with Danfoss. Data communication module
Please refer to catalogue RK.OY.G... EKA 175 : 084B8579
9 (accessories), (RS 485 module)
Connections

Necessary connections
Terminals:

25-26 Supply voltage 230V a.c.
3-10 Relay connectionsno.1,2,3and4 | e a~~~~ ~~
12-13  Alarm relay %:I

There is connection between 12 and 13 in alarm situations

Danfoss
AB4B2129.12

and when the controller is dead 345678910 1213
Control signal (see also 010) OOODOODDODODD
Either terminals:

14-16 Voltage signal from AKS 32R

or o) = O
: i ou| I 0T 177

l: 18 Current signal from AKS 3000 or AKS 33 8D IAEAIAA O

15-16 Voltage signal from an other regulation.

External contact function, if applicable

OOOOOOOOD DO

19-20 Contact function for displacement of reference or start/ 41596 17 16 192021 23 5258
stop of the regulation. 1+777j T : { { { { : L
AKS32R|P3ff———— 11| || |1
77777 SRR 230 Vac,
P . 'Lff,J\\\\L%
Data communlcatlgn, if applicable o AKS 33|P[- 1 Y1 L__ Datacommunication
21-22 Mount only, if a data communication module has been 4-20mA DI

mounted.
It is important that the installation of the data communi-
cation cable be done correctly. Cf. separate literature No.
RC.8A.C...
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Data communication

This page contains a description of a few of the possibilities you will have
when the controller is provided with data communication.

Example

If you want to know more about operation of controllers via PC,
you may order additional literature.

DANFOSS
A84B2038.10

Each controller is provided with
a plug-in module.

The controllers are then con-
nected to a two-core cable.

Up to 60 controllers may be con-
nected to one cable.

1 somw—koo®

This cable is also connected to a
gateway type AKA 243.

This gateway will now control the
communication to and from the
controllers.

It will collect pressure values and
it will receive alarms. When there
is an alarm the alarm relay will be
activated for two minutes

=

1 apoap—kool®

The gateway can now be con-
nected to a modem.

When an alarm occurs from one of
the controllers, the gateway will -
via the modem - make a phone call
to the service company.

At the service company a modem,
gateway and PC with system
software type AKM have been
installed.

All the controllers’ functions can
now be operated from the various
menu displays.

The programme will for example
upload all the collected tempera-
ture values once a day.

Example of menu display

865 : 882

Heasurements Settings
Pressure -2.45 Press. set point 3.8
D01 relay status OFF Neutral zone 8.3
D02 relay status OFF Max. set point L4o.8
D03 relay status OFF Min. set point -1.8
D04 relay status OFF Unit (@=Bar) a
Dig. input state OFF Pressure offset 8.0
EKC state ]
Pressure ref. 3.8
L R ———————
o

D drzend Change: Close
" Custom

Measurements are shown at one
side and settings at the other.

You will also be able to see the
parameter names of the functions
on page 3 -5.

With a simple change-over the
values can also be shown in a trend
diagram.

If you wish to check earlier pressure
measurements, you can see them in
the log collection.

Alarms

If the controller is extended with
data communication, it will be
possible to define the importance
of the transmitted alarms.

The importance is defined with
the setting: 1, 2, 3 or 0. When the
alarm then arises at some time, it
will result in one of the following
activities:

1=Alarm

The alarm message is sent off with
alarm status 1. This means that the
gateway that is the master in the
system will have its alarm relay
output activated for two minutes.
Later, when the alarm ceases, the
alarm text will be retransmitted,
but now with status value 0.

2 = Message

The alarm text is transmitted with
status value 2. Later, when the
“message” lapses, the alarm text is
retransmitted, but now with status
value 0.

3=Alarm
As“1", but the master gateway'’s
relay output is not activated.

0 = Suppressed information
The alarm text is stopped at
the controller. It is transmitted
nowhere.

824
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MAKING MODERN LIVING POSSIBLE

Capacity controller

EKC331T

Functions

Regulation with up to four relay outputs can

be carried out. Regulation takes place with a

set reference which is compared to a signal

from a pressure transmitter or a temperature

Sensor.

Relay module

It is possible to use the controller as relay

module, so that the relays are cut in or out by

means of an external voltage signal.

Alarm function

A relay becomes activated when the set alarm

limits are exceeded.

Digital input

The digital input can be used for:

- night operation where the suction pressure
is raised.

- heat recovery where the condensing
pressure is raised.

- external start/stop of the regulation.

- Monitoring of safety circuit.

Reverse function

The regulation can be reversed so that the

relays are activated in case of falling

temperature, rather than by the rising

temperature.

Possibility of data communication.

Application

The controller is used for capacity regulation
of compressors or condensers in small r
efrigerating systems.

Regulation can be carried out with up to four
identical capacity steps.

Advantages
- Patented neutral zone regulation
« Sequential or cyclic operation

A84B2324.10

Danfos
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Display

A signal from a pressure transmitter will always be converted and
shown as a temperature value.

Settings are made as for temperature values.

Function

Capacity regulation

The cut-in capacity is controlled by signals from the connected
pressure transmitter (temperature sensor) and the set reference.
Outside the reference a neutral zone is set where the capacity will
neither be cut in nor out.

Outside the neutral zone (in the hatched areas named +zone and
-zone) the capacity will be cut in or out if the regulation registers
a change of pressure (the temperature) “away” from the neutral
zone. Cutin and cutout will take place with the set time delays.

If the pressure (the temperature) however “approaches” the
neutral zone, the controller will make no changes of the cut-in
capacity.

If regulation takes place outside the hatched area (named ++zone
and --zone), changes of the cut-in capacity will occur somewhat
faster than if it were in the hatched area.

Cutin of steps can be defined for either sequential or cyclic opera-
tion.

anfoss
AB4B2317.10

L
Danft

-

A

B

L

__

Cap —|~

DANFOSS
AB4B1336.11
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:

Sequential

The relays are here cut in in sequence - first relay number 1, then
2, etc.

Cutout takes place in the opposite sequence, i.e. the last cut-in
relay will be cut out first.

Cyclic

The relays are coupled here so that the operating time of the
individual relays will become equalised.

At each cutin the regulation scans the individual relays’ timer,
cutting in the relay with least time on it.

At each cutout a similar thing happens. Here the relay is cut out
that has most hours on the timer.

R, e
R, -
R |HEHH| B b ot s

If capacity regulation is carried out on two compressors with one
unloader each, the following function can be used:

Relays 1 and 3 are connected to the compressor motor.

Relays 2 and 4 are connected to the unloaders.

Relays 1 and 3 will operate in such a way that the operating time
for the two relays will become equalised.

[Ri[Re| R3[ R4 | chh
Rec [ HHHH) v
L Ly i

Danfoss
AB4B2319.

100% — — £2
R4 R4 o
R3| R3 R3| R3
R2| R2 | R2 R2 | R2 |R2
25% [ )
T R1| R1|R1|R1 R1| R1| R1 R1*
0 ' ot
100% - 8
h+++ h+++ o
h++|h++ h++| h++
h+ | h+ | h+ h+ | h+ |h+
25%
h|h|h|h h|h|h|h
0 t
100% — é%
Lh+ Lh+ °=
Ch+| Lp Lh [Lh+
Lh Lh Ch+ Ch+ Ch+Lh+
25%+
Ch |Ch|Ch|Ch Ch | Ch |Ch+|Ch+
0

C = compressor, L = Unloader
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Darifi

Suvey of functions

Function

Para-
meter

Parameter by operation via
data communication

Normal display

Normally the signal from the pressure transmitter/temperature sensor is shown
If the controller is used as relay module, Ui, will appear on the display.

Pressure / Temp°C

Pressure regulation

Reference Settings

Regulation setpoint

Regulation is based on the set value.

A change of the set value can be limited/fixed by means of the settings in r02 and r03.
(Push both buttons simultaneously to set the menu.)

Set point°C

Neutral zone
There is a neutral zone around the reference. See also page 2.

r01

Neutral zone

Start/stop of refrigeration

With this setting the refrigeration can be started and stopped. Start/stop of refrigera-
tion may also be performed with an external contact function connected to the input
named "DI".

r12

Main switch

Reference

The set reference may be displaced with a fixed value when a signal is received at the
DI input. Regulation will then be based on the set point plus the value set here.

(Cf. also Definition of DI input).

r13

Ref. offset

Night setback
OFF: No change of the reference
ON: (1) Offset value in "r13" forms part of the reference

r27

NightSetback

The total reference can be seen when you push the lower of the two buttons

Reference

Reference limitation
With these settings the setpoint can only be set between the two values.
(This also apply if regulation with displacements of the reference).

Max. permissible reference value.

Min. permissible reference value.

r25

Max. reference

r26

Min. reference

Correction of temperature measurement
An offset adjustment of the registered temperature can be made. The function is used
if correction for a too long sensor cable has to be made.

r04

Adjust sensor

Unit

Here you can select whether the display is to indicate Sl units or US units (°C and bar
or °F and psig)

Setting = "C-b" will give °C and bar

Setting = "F-P" will give °F and psig.

All settings made in ° C or ° F. Excluding 020 and 021, which is set in the bar / PSIG.

r05

(In AKM only °C and bar is used, what-
ever the setting)

Capacity

Capacity Settings

Running time
To prevent frequent start/stop, values have to be set for how the relays are to cut in
and out.

Min. ON time for relays.

c01

Min.ON time

Min. time period between cutin of same relay.

c07

Recycle time

Coupling (compressor and condensor)

Cutin and cutout can take place in three ways:

1. Sequential: First relay 1 cuts in, then relay 2, etc. Cutout takes place in the opposite
sequence. (“Firstin, last out”).

2. Cyclic: An automatic operating time equalisation is arranged here, so that all steps
will have the same operating time. (The relay with the fewest number of operating
hours cuts in or out before the others) (Or put differently: “First in, last out”).

3. Compressor(s) with unloader: The cyclic operation is performed on relays 1 and 3.
The unloaders are mounted on relays 2 and 4 (relays 1 and 2 belong to the first com-
pressor, relays 3 and 4 to the other). The above mentioned "Min. On-time” and "Min.
recycle time" are not used for unloaders.

In connection with cutout, the two unloaders are cut out before the compressors are
cut out.

c08

Step mode

Unloaders’ cutin and cutout mode

(Only in connection with cutin/cutout mode 3. See above).

The relays for the two unloaders can be set to switch on when more capacity is re-
quired (setting = no), or they can switch off when more capacity is called for (setting
=nc).

c09

Unloader
(switchon =0)
(switch off =1)

830 DKRCI.PK.000.H2.02
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Setting for neutral zone regulation

Regulation band under the neutral zone c10 |+ ZoneK

Time delay between step cut-ins in the regulation band over the neutral zone c11 |+ Zonem

Time delay between step cut-ins in the regulation band over the "+Zone band". c12 |++Zones

Regulation band over the neutral zone c13 |-ZoneK

Time delay between step cut-outs in the regulation band under the neutral zone cl4 |-Zonem

Time delay between step cut-outs in the regulation band under the "-Zone band" c15 |--Zones

Manual control of compressor capacity c31 | ManualCap %

This sets the capacity that is to be cut in when switching to manual control.

Manual control c32 |ManualCap

Manual control of the compressor capacity is enabled here.

When set to ON, the capacity that is set in “c31”is cut in.

- Capacity %

Read cut-in compressor capacity

Alarm Alarm settings

The controller can give alarm in different situations. When there is an alarm all the

light-emitting diodes (LED) will flash on the controller front panel, and the alarm relay

will cutin.

Upper deviation A10 |Max. Al limit

Here you set when the alarm at high temperature/pressure is to enter into effect. The

value is set as an absolute value.

See also emergency procedure page 7.

Lower deviation A11 | Min. Al limit

Here you set when the alarm at low temperature/pressure is to enter into effect. The

value is set as an absolute value.

See also emergency procedure page 7.

Alarm delay AO03 | Alarm delay

If one of the two limit values is exceeded, a timer function will commence. The alarm

will not become active until the set time delay has been passed. The time delay is set

in minutes.

Give the top button a brief push to zeroset the alarm and to have the message shown Reset alarm

on the display. The function zerosets all alarms when
set in pos. ON.
With data communication the impor-
tance of the individual alarms can be
defined. Setting is carried out in the
“Alarm destinations” menu.

Miscellaneous Miscellaneous

External signal o010 |Application mode

Here you set the signal to be connected to the controller.

0: No signal/regulation stopped (display will then show OFF)

1:4-20 mA from pressure transmitter for compressor regulation

2:4-20 mA from pressure transmitter for condenser regulation

3: Pressure transmitter type AKS 32R for compressor regulation

4: Pressure transmitter type AKS 32R for condenser regulation

5:0-10V from other regulation

6: 0-5V from other regulation

7:5-10V from other regulation

8: Pt1000 ohm temperature sensor for compressor regulation

9: Pt1000 ohm temperature sensor for condenser regulation

10: PTC1000 ohm temperature sensor for compressor regulation

11: PTC1000 ohm temperature sensor for condenser regulation

Number of relays 019 | Number of steps

Depending on the application, up to four relays may be used. This number must be

set in the controller. (The relays are always used in numerical sequence).

Pressure transmitter’s working range

Depending on the pressure, a pressure transmitter with a given working range is

used. This working range must be set in the controller (e.g.: -1 to 12 bar If the two values are to be set from the

The values must be set in bar if display in °C has been selected. And in psig, if °F has AKM programme, they must be set in

been selected. bar.

Min. value 020 | Min.Trs. pres

Max. value 021 | MaxTrs. pres

© Danfoss A/S (AC-MCI/MWA), 2013-08 DKRCI.PK.000.H2.02
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Cooling: Relays are cut in when the temperature is above the reference.
Heating: Relays are cut in when the temperature is below the reference.

Use of DI input 022 | Dicontrol

The digital input can be connected to a contact function, and the contact can now be

used for one of the following functions:

Setting / function:

0: Dl input not used

1: Regulation reference displaced when contact is cut in

2: Regulation is started and stopped when the contact is cut in and out, respectively.

3: Monitoring of the compressor’s safety circuit. When the contact on the DI input

cuts out, all relay outputs will immediately be cut out. At the same time the alarm will

sound.

Operating hours (In the AKM display the hour number
The operating hours for the four relays can be read in the following menus. The read has not been multiplied)

value is multiplied by 1000 to obtain the number of hours. On reaching 999 hours the

display stops and must now be reset to, say, 0. There will be no alarm or error message

for counter overflow.

Value for relay number 1 023 | DO 1 run hour

Value for relay number 2 024 | DO 2 run hour

Value for relay number 3 025 | DO 3 run hour

Value for relay number 4 026 | DO 4 run hour

Refrigerant setting 030 |Refrigerant

Before refrigeration is started, the refrigeration must be defined. You may choose

between the following refrigerants:

1=R12. 2=R22. 3=R134a. 4=R502. 5=R717. 6=R13. 7=R13b1. 8=R23. 9=R500.

10=R503. 11=R114. 12=R142b. 13=User defined. 14=R32. 15=R227. 16=R401A.

17=R507. 18=R402A. 19=R404A. 20=R407C. 21=R407A. 22=R407B. 23=R410A.

24=R170. 25=R290. 26=R600. 27=R600a. 28=R744. 29=R1270. 30=R417A.

31=R422A. 32=R413A. 33=R422D. 34=R427A. 35=R438A. 36=XP10. 37=R407F.

Warning: Wrong selection of refrigerant may cause damage to the compressor.

Manual control 018

From this menu the relays can be cut in and out manually. OFF gives no override, but

a number between 1 and 4 will cut in a corresponding relay. The other relays will be

off.

Frequency o012 |50/60 Hz

Set the net frequency. (50=0, 60=1)

Address

If the controller is built into a network with data communication, it must have an Following installation of a data com-
address, and the master gateway of the data communication must then know this munication module, the controller can
address. be operated on a par with the other
These settings can only be made when a data communication module has been controllers in ADAP-KOOL® refrigera-
mounted in the controller and the installation of the data communication cable has tion controls.

been completed.

This installation is mentioned in a separate document “RC.8A.C".

The address is set between 1 and 60 003

The address is sent to the gateway when the menu is set in pos. ON 004

Access code 005

If the settings in the controller are to be protected by a numerical code, you can set a

numerical value between 0 and 100. If not, you can cancel the function with setting

OFF.

Cooling or heating 007 |Refg./Heat

832 DKRCI.PK.000.H2.02
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Operating status

The controller goes through some regulating situations where it is just waiting for EKC state Ctrl. state
the next point of the regulation. To make these “why is nothing happening” situations (0 = regulation)
visible, you can see an operating status on the display. Push briefly (1s) the upper
button. If there is a status code, it will be shown on the display. The individual status
codes have the following meanings

S2: When the relay is operated, it must be activated for min. x minutes (cf. C01) 2
?f):;;enewed cutin of the same relay must not take place more often than every x minutes (cf. |5
S8: The next relay must not cut in until x minutes have elapsed (cf. C11-C12) 8
S9: The next relay must not cut out until x minutes have elapsed (cf. C14-C15) 9
S10: Regulation stopped with the internal og external start/stop 10
S20: Emergency control 20
S25: Manual regulation of outputs 25
PS: Password required. Set password PS

Alarm messages

Alarms

A1: High temperature alarm (cf. A10)

High temp. alarm

A2: Low temperature alarm (cf. A11)

Low temp. alarm

A11: No refrigerant has been selected (cf. 030)

RFG not selected

A12: Regulation stopped due to interrupted signal on the DI input DI Alarm

A45: Regulation stopped with setting or with external switch A45 Stand by
E1: Error in the controller Controller fault
E2: Control signal outside the range (short-circuited/interrupted) Out of range

Service

u07: Voltage signal on the analogue input

u10: Status on DI-input

u15: Status on relay output DO1

u25: Signal on pressure transmitter input (bar / PSIG)

u58: Status on relay output DO2

u59: Status on relay output DO3

u60: Status on relay output DO4

u62: Status on relay output "alarm"

Warning ! Direct start of compressors *

To prevent compressor breakdown parameter c01 and c07 should be set according to suppliers requirements or in general :
Hermetic Compressors c07 min. 5 minutes

Semihermetic Compressors c07 min. 8 minutes and c01 min. 2 to 5 minutes ( Motor from 5 to 15 KW)

*) Direct activating of solenoid valves does not require settings different from factory (0)

Emergency procedure
If the controller registers irregularities in the registered signals, it will start an emergency procedure:

For compressor regulation:

- If the signal from the temperature sensor/pressure transmitter becomes smaller than expected, the controller will continue operating
with the average capacity that has been cut in during the past 60 minutes. This cut-in capacity will gradually decline as time passes.

- If the signal becomes smaller than the set value of A11, the capacity will instantly be cut out.

For condenser regulation:
- If the signal from the temperature sensor/pressure transmitter becomes smaller than expected, or if the condensing pressure becomes
bigger than the set value of A10, the entire capacity will instantly be cut in.
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Operation

Display

The values will be shown with three digits, and with a setting you
can determine whether the temperature are to be shown in °C or
in °F.

a0 o

Light-emitting diodes (LED) on front panel

There are four LED’s on the front panel which will light up when
the relays are operated.

All LED's will flash if there is an error in the regulation. In this situ-
ation you can upload the error code on the display and cancel the
alarm by pushing the top button briefly.

0000
1]

The controller can give the following messages:
E1 Errors in the controller
B Error message Regulation out of range or control signal is
defect.
Al High pressure alarm
A2 Low pressure alarm
Al1 Alarm g No refrigerant selected
A12 Regulation stopped due to interrupted signal
on the Dl input
A45 Regulation is stopped
PS Password is required
The buttons

When you want to change a setting, the two buttons will give you
a higher or lower value depending on the button you are push-
ing. But before you change the value, you must have access to the
menu. You obtain this by pushing the upper button for a couple

of seconds - you will then enter the column with parameter codes.

Find the parameter code you want to change and push the two
buttons simultaneously. When you have changed the value, save
the new value by once more pushing the two buttons simultane-
ously.

Gives access to the menu (or cutout an alarm)
Izl Gives access to changes

Izl Saves a change

Examples of operations

Set the regulation’s set point

1. Push the two buttons simultaneously

2. Push one of the buttons and select the new value
3. Push both buttons again to conclude the setting

Set one of the other menus

1. Push the upper button until a parameter is shown

2. Push one of the buttons and find the parameter you want to
change

3. Push both buttons simultaneously until the parameter value is
shown

4. Push one of the buttons and select the new value

5. Push both buttons again to conclude the setting

Menu survey

SW: 2.0x
Para- Fac-
Function me- |Min. Max. tory
ter setting |
Normal display
Shows the signal from the temperature sensor/ |- oc
pressure transmitter
Reference
Set the regulation’s set point - -60°C |170°C |3
Neutral zone r01 |0,TK 20K 4.0
Correction of signal from the sensor r04 |[-20K [20K 0.0
Select Sl or US display:
r05 |c-b F-P c-b
0=SI (bar/°C). 1=US (Psig/°F)
Start / stop of regulation (0=off) r2 |0 1 0
Reference displacement by signal at DIl input r3 |-50K 50K 0
Reference limitation. Max. value r25 [-50°C  [170°C |50°C
Reference limitation. Min. value r26 [-60°C [50°C -60°C
Displacement of reference (On=activ "r13") r27 |Off On Off
Capacity
Min. ON time for relays c0T [Omin. [30min |2
Min. time period between cutins of same relay c07 |0 min. |60 min. (4
Definition of regulation mode
1 ial FIL
Seql'Jentla (step mode / FILO) w08 |1 3 1
2: Cyclic (step mode / FIFO)
3: Compressor with unloader
If the regulation mode 3 has been selected, the
relays for the unloaders can be defined to:
; . ) c09 |no nc no
no: Cut in when more capacity is required
nc: Cut out when more capacity is required
Regulation parameter for + Zone c10 [0,1K 20K 3
Regulation parameter for + Zone min. c11 [0,1 min. |60 min. |2
Regulation parameter for ++ Zone seconds cl2 |(1s 180s |30
Regulation parameter for - Zone c13 [01K 20K 3
Regulation parameter for - Zone min. c14 |0,1 min. |60 min. |1
Regulation parameter for - - Zone seconds cl5 |1s 180s |30
Cutin capacity at manual control. See also "c32"  [c31 [0% 100% |0%
Il‘vlankjal.control of capacity (when On the value in 32 |off on off
31" will be used*)
Alarm
Alarm time delay A03 |1 min. |90 min. |30
Upper alarm limit (absolute value) A10 [-60°C |170°C |50
Lower alarm limit (absolute value) A11 [-60°C |120°C |-60
Miscellaneous
Controllers address 003* |1 240 0
On/off switch (service-pin message) 004* |- - -
Access code 005 |off(-1) |100 -
Inverse function (HE: heating at relays = on) 007 |rE HE rE
Define input signal and application:
0: no signal / regulation stopped
1:4-20 mA pressure transmitter - compressor reg.
2:4-20 mA pressure transmitter - condenser reg.
3: AKS 32R pressure transmitter - compressor reg.
4: AKS 32R pressure transmitter - condenser reg.
5:0-10V relay module o010 |0 1" 0
6:0-5V relay module
7:5-10V relay module
8: Pt 1000 ohm sensor - compressor reg.
9: Pt 1000 ohm sensor - condenser reg.
10: PTC 1000 ohm sensor - compressor reg.
11: PTC 1000 ohm sensor - condenser reg.
Set supply voltage frequency o012 |50Hz |60Hz |50
Manual operation with “x" relays 018 |0 4 0
Continued
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Define number of relay outputs 019 |1 4 4 Service
Pressure transmitter's working range - min. value [020 |-1bar [5bar |-1 Voltage on the analogue input uo7
Pressure transmitter’s working range - max. value [021 |6 bar 199 bar |12 Status on DI- input u10
Define Dl input:
0: not used Status on relay output DO1 uls
1: Contact displaces reference 022 |0 3 0 Signal on pressure transmitter input (bar / PSIG) u25s
2: Contact starts and stops regulation

. . Status on relay output DO2 u58
3: Interrupted contact will cut out the capacity,
and alarm will be given. Status on relay output DO3 u59
Operating hours of relay 1 (value times 1000) 023 [Oh 999h |0 Status on relay output DO4 u60
Operating hours of relay 2 (value times 1000) 024 |0h 999h |0 Status on relay output "alarm” u62
Operating hours of relay 3 (value times 1000) 025 [0h 999h |0
Operating hours of relay 4 (value times 1000) 026 (0h 999h |0
Setting of refrigerant
1=R12. 2=R22. 3=R134a. 4=R502. 5=R717.
6=R13. 7=R13b1. 8=R23. 9=R500. 10=R503.
11=R114. 12=R142b. 13=User defined. 14=R32. Factory setting
15=R227. 16=R401A. 17=R507. 18=R402A. 030 |0 37 0 If you need to return to the factory-set values, it can be done in this way:
19=R404A. 20=R407C. 21=R407A. 22=R407B. - Cut out the supply voltage to the controller
23=R410A. 24=R170. 25=R290. 26=R600. - Keep both buttons depressed at the same time as you reconnect the supply voltage
27=R600a. 28=R744. 29=R1270. 30=R417A.
31=R422A. 32=R413A. 33=R422D. 34=R427A.
35=R438A. 36=XP10. 37=R407F.

*) This setting will only be possible if a data communication moduel has been
installed in the controller.

Data
Supply voltage 230V a.c. +/-15% 50/60 Hz, 5 VA

Pressure transmitter*) with 4-20 mA or é

temperature sensor Pt 1000 ohm or 54 72 %%
Input signal temperature sensor PTC 1000 ohm or .

voltage signal (0-5V,0-10V or5-10V)

Digital input to external contact function 5

AC-1:4 A (ohmic) T | ° ﬁ O

Relay output 4 pes. SPST AC-15: 3 A (inductive) 0 1 STLLILILL o~ | 2

AC-1:4 A (ohmic)
Alarmrelay 1 pes. SPST AC-15:1 A (inductive) |:I=

Possible to connect a data communication
module

Data communication

-10 - 55°C, during operation
-40 - 70°C, during transport
20 - 80% Rh, not condensed
No shock influence / vibrations

Environments

Enclosure IP 20

Weight 3009

Mounting DIN rail

Display LED, 3 digits

Terminals max. 2.5 mm? multicore

EU Low voltage Directive and EMC demands re
CE-marking complied with.
LVD-tested acc. to EN 60730-1 and EN 60730-

Approvals 29 .
EMC-tested acc. to EN 61000-6-3 and EN 61000- Ordering
4-(2-6811) Type Function Code No.
) EKC331T Capacity controller 084B7105
*) Pressure transmitter .
Data communication module
As pressure transmitter can be used AKS 3000 or AKS 33 EKA 175 (accessories), (RS 485 module) 08488579

(AKS 33 has a higher accuracy than AKS 3000).
Itis also possible to use an AKS 32R.
Please refer to catalogue RKOYG...
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Capacity controller, EKC331T

:

Connections

Necessary connections

Terminals:

25-26 Supply voltage 230V a.c.

3-10 Relay connectionsno. 1,2,3 and 4

12-13  Alarm relay
There is connection between 12 and 13 in alarm situations
and when the controller is dead

Control signal (see also 010)

Either terminals:

14-16 Voltage signal from AKS 32R

or

17-18 Current signal from AKS 3000 or AKS 33

or

15-16 Sensor signal from AKS 21, AKS 12 or EKS 111

or

15-16 Voltage signal from an other regulation.

External contact function, if applicable
19-20 Contact function for displacement of reference or start/
stop of the regulation or for monitoring of safety circuit.

Data communication, if applicable

21-22 Mount only, if a data communication module has been
mounted.
It is important that the installation of the data communi-
cation cable be done correctly. Cf. separate literature No.
RC8AC...

Daonfoss
B84B2325.11

c
%353
-
(0010001000 IOENO0)]
\ 4151617 18 19202122 25 26
I I B I
P1;\J4|| L
AKS 32R|P 3P ——+— [ AR
77777 RN 2230Va.c.
AKS 33 AT
T ——— 4 4L Data communication
4-20mA DI
®®
AKS 210 2T ]
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Temperature sensors, Pt 1000 ohm / 0°C, AKS 11, AKS 12, AKS 21, AK-HS 1000
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MAKING MODERN LIVING POSSIBLE

Temperature sensors
Pt 1000 ohm / 0°C
AKS 11, AKS 12, AKS 21, AK-HS 1000

Application

These sensors are recommended for accurate
temperature measurement in applications
such as superheating, food safety logs, and
other important temperature measurement
applications.

Functional description

The sensor unit consists of a platinum element
the resistance value of which changes propor-
tionally with the temperature.

Pt 1000 ohm sensor (1000 ohm at 0°C).

The sensors are adjusted and meet the
tolerance requirements of EN 60751 Class B.

Ordering
Type Description :‘ae:meerature Sensor/ Connection/ |Enclo- Time con- Ig:blt; Qt Code
yp P oC 9 sensor body cable sure stant [s] n? y
35m 1 084N0003
35m+AMP | 110 | 084N0050
. )
Surface and duct Top: PPO (N.oryl) PVC cable, 31 55m 1 084N0005
AKS 11 * | sensor for control -50to0 +100 | Bottom: stainless 2%0.2 mm? IP67 102
and monitoring steel ’ 353 5.5 m +AMP 70 084N0051
85m 1 084N0008
8.5 m + AMP 50 084N0052
1 084N0036
1.5m
b 30 | 084N0035
Air temperature sen- | - PVC cable 2
AKS 12 sor for monitoring 40to 100 | 18/8 stainless steel 2%0.22 mm? IP 67 15 35m 30 | 084N0039
55m 30 | 084N0038
5.5m+ AMP 30 084N0037
Surface sensor with | -70to +180 25m 1 084N2007
AKS 21A clip Fire-resistant . 50m 1 084N2008
9 Surface sensor with 18/8 stainless steel | *11<ON€ IP 67 142
shielded cableand | -70 to +180 rubber cable, 359 20m 1 | 084N2024
clip 2x0.2 mm?
AKS 21M | Multipurpose sensor | -70 to +180 25m 1 084N2003
Immersion sensor,
18/8 stainless steel
Immersion sensor tube Fire-resistant
Aks 21w |Withcableand sen | o 1g0 [\Weld nipple:free | SHicone rub- IP 56 181 25m 1 | 084N2017
sor pocket, welded cutting steel ber cable, 2 x
version 9 0.2 mm?
Thread nipple: free
cutting steel
AK-HS Product sensor for PVC cable 3
1000 HACCP logging -30to +50 | ABSand PC 2% 0.25 mm? IP 54 180-900 55m 1 084N1007
? Recommended for measuring superheat ') Agitated liquid.
“ Recommended for hot gas systems 2) Clamped to pipe.

3) Air4 m/s.
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Temperature sensors, Pt 1000 ohm / 0°C, AKS 11, AKS 12, AKS 21, AK-HS 1000

:

Technical data

AKS 11, AKS 12, AKS 21, AK-HS 1000

°C ohm °C ohm

0 1000.0 1000.0

1 1003.9 -1 996.1

2 1007.8 -2 992.2

3 1011.7 -3 988.3

4 1015.6 -4 984.4

5 1019.5 -5 980.4

6 1023.4 -6 976.5

7 1027.3 -7 972.6

8 1031.2 -8 968.7

9 1035.1 -9 964.8
10 1039.0 -10 960.9
11 1042.9 -1 956.9
12 1046.8 -12 953.0
13 1050.7 -13 949.1
14 1054.6 -14 945.2
15 1058.5 -15 941.2
16 1062.4 -16 937.3
17 1066.3 =17 9334
18 1070.2 -18 929.5
19 1074.0 -19 925.5
20 1077.9 —-20 921.6
21 1081.8 =21 917.7
22 1085.7 -22 913.7
23 1089.6 =23 909.8
24 1093.5 —24 905.9
25 1097.3 —25 901.9
26 1101.2 -26 898.0
27 1105.1 =27 894.0
28 1109.0 -28 890.1
29 1112.8 -29 886.2
30 1116.7 -30 882.2
31 1120.6 =31 878.3
32 11245 -32 874.3
33 11283 -33 870.4
34 1132.2 -34 866.4
35 1136.1 —35 862.5
36 1139.9 -36 858.5
37 1143.8 -37 854.6
38 1147.7 -38 850.6
39 1151.5 -39 846.7
40 1155.4 —-40 842.7
41 1159.3 -41 838.8
42 1163.1 —42 835.0
43 1167.0 —43 830.8
44 1170.8 —44 826.9
45 1174.7 —45 822.9
46 1178.5 —46 818.9
47 11824 —47 815.0
48 1186.3 —48 811.0
49 1190.1 —-49 807.0
50 1194.0 =50 803.1

The tolerance of a Pt1000 sensor is less than +(0.3 + 0.005 T).
This translates into a temperature error of less than 0.5 degree for

refrigeration control.

Sensors with AMP plug:

connector type AMP ital mod 2, housing 280 358,

crimp contacts type 280 708-2

approx. 3.9 ohm/K

AKS 11

AKS 12

AKS 21A,
AKS 21IM

AKS 21W

AKS 21W
welded version

Pocket in welded version

for AKS 21W

Product sensor
for HACCP
AK-HS 1000

Danfoss
A84N322.10

24,8

DANFOSS
AB4N164.11.11

04,8»@
L I | s
= =g57

Danfoss
B84N262.11

8.7 —
12.5 =

131
=140
M22x1.5 ™~
n
- & ®
mi@E = ‘i ‘i’
2 o - 314% '
T 1 e
— 40 =—
= ~
0 Qe
Lo
|
Qe +f23‘}
<
Q — 40 =
M22x1.5 0 =
X1. ~
hy “6 “
W
t
40+ =23
84 37
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Pressure transmitter for A/C and refrigeration, type AKS 3000
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MAKING MODERN LIVING POSSIBLE

Pressure Transmitter for A/C and Refrigeration
Type AKS 3000

AKS 3000 is a series of absolute transmitters
with high-level signal conditioned current
output, developed to meet demands in A/C
and refrigeration.

AKS 3000 utilizes the proved piezoresistive
measuring principle, which has been used for
decades in Danfoss pressure transmitters.
The pressure reference is a sealed gauge.
This means that atmospheric pressure
variations have no influence on regulating
accuracy. A must in accurate low pressure
regulation.

All materials in contact with the refrigerant
and materials for the housing are AlSI

316L stainless steel. No soft gaskets, all
environmental sealings are made through
laser weldings only.

AKS 3000 has a 4 to 20 mA output, and is
available with spade terminals for

EN 175301-803 plug.

Features Designed to meet A/C and refrigeration demands ~ ® Optimized accuracy at —10°C and +20°C
without compromising control accuracy for suction line installations, see page 4
concerning = 1 -18 NPT, G %A, G %2 A or Y4 flare ensures tight

pressure connection

Tough environment = All laser welded AlSI 316L stainless

= Vibration steel enclosure
® Shock during operation and transport = No soft seals
= Humidity and ice formation = Enclosure: IP 65

= Temperature variations

= Corrosive media like ammonia gases Application
and salt mist ® Fan speed control

) = High pressure control
Convenient performance

= 410 20 mA signal
= 1% typical accuracy
= 0.5% typical linearity

= Compressor capacity control
® Evaporator pressure detection
= Qil pressure control

m Prepared for high pressure refrigerants Approvals
® Bar code for tracing of calibration data = UL
® CE marked acc. to the EMC directive
Perfect system integrity = GOST
= Compact design = ATEX

= Max. working pressure >33 bar
= Temperature compensation for suction line
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Pressure transmitter for A/C and refrigeration, type AKS 3000

Darifi

Thermal sensitivity

AKS 3000 is calibrated to limit ambient tempera-
ture influence on the regulating accuracy.
Pressure transmitters to be used at low tempera-
ture conditions, e.g. in suction lines, are calibrat-
ed at —10°C and +20°C.

In this way control accuracy is optimized in a
temperature range of —30°C to +40°C.

Pressure transmitters for general use, e.g. at nor-
mal room temperature, are calibrated at +20°C
and +60°C.

In this way control accuracy is optimized in a
temperature range of 0°C to +80°C.

Sensitivity shift

DANFOSS
A60G71.10 .10.02

Sensitivity shift

—14 //50/ ~0,0,5
-2 6 A%Y %FSO\
- Q> )0
-3 x c
T T T T T T T T T T T T
—-40 -20 0 20 40 60 80°C —40 -20 0 20 40 60 80°C
Ordering
AKS 3000
Code no.
Max. working EN 175301-803 plug, Pg 9
Operating range pressure PB Calibration at
bar bar oC G¥%A G2A %-18 NPT %flare

-1—>6 33 060G1040 - 060G1321
-1->9 33 ~10/420 - 060G1895 060G1051 060G1007
-1—-12 33 060G1058 060G1896 060G1052 060G1323
-1—-20 50 060G1049 060G1053 060G1010
0—>18 50 - 060G1068 060G1325
0—25 50 060G1041 060G1608 060G1080 060G1019
0—30 60 +20/ +60 - 060G1081 060G1327
0— 40 100 060G1066 = 060G1328
0— 60 100 - 060G3631 060G1083 -

844
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Pressure transmitter for A/C and refrigeration, type AKS 3000

Danfis

Technical data

Performance
Accuracy +1% FS (typ.) / 2% FS (max.)
Non-linearity <+0.5% FS
Hysteresis and repeatability <+0.1%FS
. . <£0.2% FS/10K (typ.)
Thermal zero point shift < 40.4% FS/10K (max.)

Thermal sensitivity (span) shift

< +0.29% FS/10K (typ.)
< +0.4% FS/10K (max.)

Response time

<4ms

Max. operating pressure

See ordering table

Electrical specifications

Rated output signal 41020 mA
Supply voltage, Vsupply (polarity protected) 10to30Vd.c.
Voltage dependency <0.2% FS/10V
Current limitation 28 mA (typ.)
Vsupply - 10V
Max. load, R < ey T Q]
0.02A
Environmental conditions
Operating temperature range (ambient temperature) —40 to 80°C

Max. media temperature [°C]

115 - 0.35 x ambient temperature

Compensated temperature range =16 bar LP: -3010 40°C
P P 9 > 16 bar HP: 0 to 80°C
Transport temperature range —50to 85°C
EMC - Emmission EN 61000-6-3
Electrostatic  Air 8 kv EN 61000-6-2
discharge Contact 4kV EN 61000-6-2
. field 10V/m, 26 MHz - 1 GHz EN 61000-6-2
EMC - Immunity RF
conducted 3 Vims, 150 kHz - 30 MHz EN 61000-6-2
. burst 4 kV (CM), Clamp EN 61000-6-2
Transient
surge 1 kV (CM,DM) at Rg =42 Q | EN 61000-6-2
Insulation resistance > 100 MQ at 100V d.c.
Sinusoidal 209g,25Hz-2kHz IEC 60068-2-6
Vibration stability 7,59 ms, 5Hz-1
Random KHz IEC 60068-2-34, I[EC 60068-2-36
Shock Shock 500g/1ms IEC 60068-2-27
[EIEmEE Free fall IEC 60068-2-32
Enclosure IP 65 (IEC 60529)
Approvals

UL recognized for sale in the USA and Canada

File no. E310 24
File no. E227388

Electrical safety

Explosive safety

CE marked according to the EMC directive

89/ 336/ EC

Ex approval for sale in Europe

ATEX Ex lI3GEx-nA Il AT3

Gost Pocc

DK A f145.B05936

Mechanical characteristics

Electrical connection

EN 175301-803 plug/ 2 m cable

Wetted parts, material

EN10088-1-1.4404 (AISI 316L)

Housing material

EN10088-1-1.4404 (AISI 316L)

Weight

0.15 kg

Media

HFC, CFC, HCFC, ammonia

Electrical connection,
Two-wire, 4-20 mA

EN 175301-803 plug

DANFOSS
A60G27.15

1 Supply +
2 Supply -
Unused
Connected to transmitter housing

© Danfoss A/S (AC-MCI/MWA), 2013-08
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Pressure transmitter for A/C and refrigeration, type AKS 3000

Dimensions and weight

DANFOSS
A60G189.10

—a 13 &
L <=—40 —sfa— 40.5 —5

O=27 %
933 —=
All dimensions in mm
Pressure . G5 A . V/aflare Weight kg
Connection kAT 1SO 228/1 Sk 7/15- 20 UNF plug @il
L [mm] 16 21 20 16.5 0.15 0.20

846
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Pressure Transmitter, Type AKS 32 and AKS 33
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MAKING MODERN LIVING POSSIBLE

Pressure Transmitter
Type AKS 32 and AKS 33

Features

Highly developed sensor technology means high
pressure regulation accuracy, a very important
factor in the precise and energy-economic ca-
pacity regulation of refrigeration plant.

= Temperature compensation for LP and HP
pressure transmitters, developed specially for
refrigeration plant:
LP: =30 — +40°C (<16 bar)
HP: 0 — +80°C (>16 bar)

= Compatibility with all refrigerants incl. ammo-
nia means less stock and greater application
flexibility.

= Built-in voltage stabiliser, i.e. the AKS pressure
transmitters can be powered from an unregu-
lated voltage supply of any output within
given limits.

® Effective protection against moisture means
that the sensor can be mounted in very harsh
environments, e.g. in the suction line encapsu-
lated in an ice block.

AKS 32 and AKS 33 are pressure transmit-
ters that measure a pressure and convert the
measured value to a standard signal:

m 1 >5Vd.cor0— 10Vd.c. for AKS 32
= 4 — 20 mA for AKS 33

A robust design makes the AKS very suitable
for application within a number of fields e.g.

= Ajr conditioning systems
m Refrigeration plant

® Process control

® | aboratories

® Robust construction gives protection against
mechanical influences such as shock, vibra-
tion and pressure surge. AKS sensors can be
mounted direct on to the plant.

= No adjustment necessary. With the highly de-
veloped sensor technology and sealed gauge
principle, the accuracy of the factory setting is
maintained independent of variations in ambi-
ent temperature and atmospheric pressure.
This is very important when ensuring evapo-
rating pressure control in air conditioning and
refrigeration applications.

= EMC protection according to EU
EMC-directive (CE-marked)

= UL approved
® Polarity protected inputs.

© Danfoss A/S (AC-MCI/MWA), 2013-08
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Pressure Transmitter, Type AKS 32 and AKS 33

Danfi

Technical data Performance
Accuracy +0.3% FS (typ.)/+0.8% FS (max.)
Non-linearity (Best fit straight line) <+0.2% FS
Hysteresis and repeatability <+0.1%FS
Thermal zero point shift jfg 2] Z::SS//11(§)I|<< ((gg('?)
Thermal sensitivity (span) shift ijg;ﬁlfg//:glf((g:x))
Response time <4ms
Max. working pressure See ordering table
Burst pressure min. 300 bar
Electrical specifications for AKS 33, 4 - 20 mA output signal
Rated output signal 41020 mA
Supply voltage, Vsupply (polarity protected) 10to30Vd.c.
Voltage dependency <0.05% FS/10V
Current limitation (linear output signal up to 1.5 x rated range) 28 mA
Max. load, R. R ey 10V
0.02A
Electrical specifications for AKS 32, 0- 10 V d.c. output signal
Rated output signal (short-circuit protected) 0Oto10Vd.c.
Supply voltage, Vsupply (polarity protected) 15to30Vd.c.
Supply current consumption <8mA
Supply voltage dependency <0.05% FS/10V
Output impedance <25Q
Load resistance, R R.>15kQ
Electrical specifications for AKS 32, 1-5 V d.c. output signal
Rated output signal (short-circuit protected) 1to5Vd.c.
Supply voltage, Vsuppiy (polarity protected) 9to30Vd.c.
Supply current consumption <5mA
Supply voltage dependency <0.05% FS/10V
Output impedance <25Q
Load resistance, R Ri>10 kQ
Environmental conditions
Operating temperature range (ambient temp.) —40 to 85°C
Max. media temperature [°C] 115 - 0.35 x amb. temp.
Compensated temperature range LP: -30 to +40°C/ HP: 0 to +80°C
Transport temperature range —50to 85°C
EMC - Emission EN 61000-6-3
Electrostatic discharge Air 8 kv EN 61000-6-2
Contact 4 kv EN 61000-6-2
field 10V/m, 26 MHz - 1 GHz EN 61000-6-2
EMC - Immunity RF
conducted 3 Vims, 150 kHz - 30 MHz EN 61000-6-2
. burst 4kV (CM) EN 61000-6-2
Transient
surge 1 kV (CM,DM) EN 61000-6-2
Insulation resistance > 100 MQ at 100V d.c.
L . Sinusoidal 209,25Hz-2kHz IEC 60068-2-6
Vibration stability
Random 7,59 ms, 5Hz- 1 kHz IEC 60068-2-34, IEC 60068-2-36
i Shock 5009/ 1ms IEC 60068-2-27
Shock resistance
Free fall IEC 60068-2-32
Plug version IP 65 - [EC 60529
Enclosure
Cable version IP 67 - IEC 60529
850 DKRCI.PK.000.H2.02 © Danfoss A/S (AC-MCI/MWA), 2013-08



Pressure Transmitter, Type AKS 32 and AKS 33

Darifi

Technical data

Approvals

(continued) . . Electrical safety File no. E310 24
UL recognized for sale in the USA and Canada - -
Explosive safety File no. E227388
CE marked according to the EMC directive 89/ 336/ EC
Ex approval for sale in Europe ATEX Ex lI3GEx-nA Il AT3
Gost Pocc DK A 145.B05936
Mechanical characteristics
Housing material and material in contact with medium EN 10088-1. 1.4404 (AISI 316L)
Weight 0.3 kg
Ordering
AKS 32, version 1 — 5V
Compensated Code no.
Max. working temperature EN 175301-803, plug Pg 9
Operating range pressure PB range
bar bar °C /aNPT ") G3/sA?) /4 flare 3)
Lp -1-> 6 33 -30— +40 060G2000 060G2004 060G2068
-1->12 33 -30— +40 060G2001 060G2005 060G2069
-1—20 40 0— +80 060G2002 060G2006 060G2070
HP -1—>34 55 0— +80 060G2003 060G2007 060G2071
-1—-50 100 0— +80 060G2155
AKS 32, version0 — 10V
Compensated Code no.
Max. working temperature EN 175301-803, plug Pg 9
Operating range pressure PB range
bar bar °oC /aNPT ) G3/sA?) /4 flare 3)
p -1 5 33 —30— +40 060G2038
-1 9 33 —30—> +40 060G2013 060G2036 060G2082
" 124 40 0—>+80 060G2014 060G2037 060G2083
139 60 0—>+80 060G2080 060G2079 060G2084
AKS 33, version 4 — 20 mA
Compensated Code no.
Max. working | temperature EN 175301-803, plug Pg 9 Cable
Operating range pressure PB range
bgr - oC /aNPT 1) G¥sA?) /s flare ) /4 NPT 1) G¥3A?) V/aflare ?)
15 5 33 —30 > +40 060G2112 060G2108 060G2047
-1—> 6 33 —30— +40 060G2100 060G2104 060G2048 060G2120
LP -1-> 9 33 -30— +40 060G2113 060G2111 060G2044 060G2062
-1->12 33 —30— +40 060G2101 060G2105 060G2049 060G2117
-1—-20 40 0— +80 060G2102 060G2106 060G2050 060G2118
-1—>34 55 0— +80 060G2103 060G2107 060G2051 060G2119 060G2065
HP 0> 16 40 0— +80 060G2114 060G2109
0—25 40 0—+80 060G2115 060G2110 060G2045 060G2127 060G2067

) Va-18 NPT

2) Thread ISO 228/1-G % A (BSP)

%) 76-20 UNF

Is also available in US-version (1 — 6 V) and with 4-27 NPT connection. Please contact Danfoss

© Danfoss A/S (AC-MCI/MWA), 2013-08
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Pressure Transmitter, Type AKS 32 and AKS 33

Accessories

AKS 32, AKS 33 42
Description Code no.
Mounting bracket 060G0213
Dimensions and weights
Version with EN 175301-803 plug Cable version
f«— @33 —>
[*-229.5 =
— 29.8
‘ 51
T
i — | T
‘ ™8
2 =
jo2)
— a \
P l @
\ 5 - 8
S T 18 s
\ N ‘ o o
MADE IN 1DENMARK / * T ) ‘
[se}
I I
. ;
\ an \ o
- |=g6 j) §§ - |= g6 i) gg
+—@33 —i §§ —— 31— 8%
Pressure G%A Y4 in. flare
connection e 1SO 228/1 76-20 UNF
L [mm] 16 18 16.5 Weight
L1 [mm] 122 127 122.5 approx. 0.3 kg
Bracket 05,2 15417 = g
N ‘ L= T o
1 e N o o
o~ | ‘ I—
I
41— 48—
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Pressure transmitter with ratiometric output signal Type AKS 32R, AKS 2050
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MAKING MODERN LIVING POSSIBLE

Pressure transmitter
with ratiometric output signal
Type AKS 32R, AKS 2050

AKS 32R is a ratiometric pressure transmitter
that converts the measured pressure to a
linear output signal. The min. value of the
output signal is less than10% of the actual
supply voltage. The max. value is more than
90% of the actual supply voltage.

At a supply voltage of 5V, the output signal is:
® 0.5V at min pressure range
® 4.5V at max. pressure range

The robust design and the ratiometric output
signal makes the transmitter suitable for
systems together with ratiometric A/D
converters within a number of fields:

m A/Csystems

m Refrigeration plant

= CO;plant

® Process control

® | aboratories

AKS 2050 is identical to AKS 32R but for high
pressure and with pulse-snubber in the
pressure connection.

Features ® Highly developed sensor technology means ® EMC protected in accordance with the EU

great regulation accuracy. EMC-directive (CE-marked).

® Selective temperature compensation = Polarity protected inlets

® Compatible with all refrigerants incl. ammonia  ® Output signal specially adjusted to ratiometric
and CO> A/D-converters.

® Built-in voltage stabilizer ® Sealed gauge measuring principle

m Effective protection against moisture (pressure reference = 1013 mbar).

® Robust construction gives protection against = Ul approved

mechanical influences such as shock, vibration,
and pressure surge
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Pressure transmitter with ratiometric output signal Type AKS 32R, AKS 2050

Output signal
Outout signal - The diagram indicates
o P 22 the relationship between
=% output signal from AKS 32 R,
81 oo xeverav Vsupply =8V supply voltage and pressure.
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Pressure transmitter with ratiometric output signal Type AKS 32R, AKS 2050

Technical data

Performance
) . . . e +0.3% FS (typ.)
Accuracy (incl. Linearity, Hysteresis and repeatability) +0.8% FS (max.)
Linearity deviation (Best fit straight line) <+0.2% FS
Hysteresis and repeatability <+0.1% FS

Thermal zero point operation

< +0.1% FS/10K (typ.)
< +0.2 %FS/10K (max.)

Thermal sensitivity operation

<+0.1% FS/10K (typ.)
< 0.2 %FS/10K (max)

Response time <4ms

Max. working pressure See table page 4

Burst pressure >6xFS
Electrical specifications

Nominal output signal (short-circuit protection) 10 to 90% af Vsupply

Supply voltage, Vsupply (polarity protection) 4.75to8Vd.c.

Power consumption, supply <5mAat5Vd.c

Voltage dependence, supply <0.05% FS/10V

Output impedance <250

Load resistance, RL R.>10 kQ
Operating conditions

Operating temperature range (ambient temperature) —40 to 85°C

Max. media temperature [°C]

115 - 0.35 x ambient temperature

Compensated temperature range

See ordering

Transport temperature —50 to 85°C
EMC - Emission EN 61000-6-3
Air 8kV EN 61000-6-2
Electrostatic discharge
Contact 4 kv EN 61000-6-2
field 10V/m, 26 MHz - 1 GHz EN 61000-6-2
EMC - Immunity RF
conducted 3 Vims, 150 kHz - 30 MHz EN 61000-6-2
) Burst 4 kV (CM) EN 61000-6-2
Transient
Surge 1 kV (CM,DM) EN 61000-6-2
Insulation resistance > 100 MQat 100V d.c.
L . Sinusoidal 209,25Hz-2kHz IEC 60068-2-6
Vibration stability
Random 7,59 ms, 5Hz-1kHz IEC 60068-2-64
. Shock 500g/1ms IEC 60068-2-27
Shock resistance
Free fall IEC 60068-2-32
Enclosure (IP protection fulfilled together with mating connector) IP 65 - [EC 60529
Approvals

UL recognized for sale in the USA and Canada

Electrical safety

File no. E310 24

Explosive safety

File no. E227388

CE marked according to the EMC directive

89/ 336/ EC

Ex approval for sale in Europe

ATEX Ex Il 3G Ex-nA lIAT3

GOST POCC for sale in Russia

DK A A45.B05936

Mechanical characteristics

Housing material and material in contact with medium

EN 10088-1. 1.4404 (AISI 316L)

Weight

0.15 kg
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Pressure transmitter with ratiometric output signal Type AKS 32R, AKS 2050

Darifi

Ordering
Operating siblz e\:vrglriin Compensated Code no.
Type range ressure PBg temp. range
bar P aar i€ ViNPT ¥ G¥%A? Viflare 9 % solder
-1to 12 33 -30 to +40 060G1037 060G1038 060G1036 060G3551
AKS 32R
-1to 34 55 0to +80 060G0090 060G3552
% -1to 59 100 -30 to +40 060G5750
AKS 2050 -1to 99 150 -30 to +40 060G5751
-1to 159 250 0to +80 060G5752
Connecting plug with 5 m cable
:qEI (mounted on pressure transmitter obtains IP67) 060G1034
@% Plug Pg 9 060G0008
1) 1/4-18 NPT.
2) Thread ISO 228/1 - G 3/8 A (BSP).
3) 7/16-20 UNF.
Dimensions and weight
2 51 N
29 Pressure Y G¥%A Vain. flare .
& i T connection | “"8NPT | 150208/1 | 7e20UNF | 7ESOMder
: T *% L [mm] 16 21 16.5 30
wn
g

¢ 2

0:27/

T

[+— 933 —

Weight approx. 0.15 kg

Pulse-snubber, AKS 2050

DANFOSS

ABOC172.10

Pulse-snubber in AKS 2050

Cavitation, liquid hammer and pressure peaks may occur in
liquid filled systems with changes in flow velocity, e.g. fast

closing of a valve or pump starts and stops.

The problem may occur on the inlet and outlet side, even at

rather low operating pressures.

Plug connections

Cable

Black — + 1>+
:@ Blue — - 2 -
Brown — S 3-8

Pg 9
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