
The AKS 4100/4100U liquid level sensor is
designed speci�cally to measure liquid levels in
a wide range of refrigeration applications.

The AKS 4100/4100U liquid level sensor is
based on a proven techhology called Time
Domain Re�ectometry (TDR) or Guided Micro
Wave.

AKS 4100/4100U liquid level sensor can be
used to measure the liquid level of many
di�erent refrigerants in vessels, accumulators,
receivers, standpipes, etc.

The electrical output is a 2-wired, loop powered
4–20 mA output signal, which is proportional to
the refrigerant liquid level.
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Data Sheet

Trouble shooting - Liquid level sensors
Type AKS 4100 and AKS 4100U

Designed speci�cally to measure liquid levels in a wide range of refrigeration applications



Product speci�cation

Compatibility

Product identi�cation

Figure 1: Product identi�cation

From the gray label the readings listed below must be noted.

These are used for on-site identi�cation of hardware/software compatibility and for dialog with Danfoss:

Figure 2: Gray label

HMI display readings

Figure 3: Display after power on

The label readings above together with the software stated con�guration will identify any possible compatibility
problem between the HMI and the converter.

To manually get the software versions of the converter, sensor and HMI please follow the steps on page 2.
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Figure 4: Information menu
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Figure 5: Note the versions

VX . XX . XX CONV. (Converter) Menu 2.1.2

VX . XX . XX SENSOR Menu 2.1.3

VX . XX . XX HMI Menu 2.1.4

Versions

Path to software versions

Please follow the commands to the right to get to the Information menus 2.1.2, 2.1.3 and 2.1.4 and note the
versions.

Factory software combinations

To the right is the list of the original paired software versions. These combinations are fully functional.
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Table 1: Software versions

Manufacturing date Product label HMI Menu 2.1.4 Converter Menu 2.1.2

31-Oct-11 1.06 1.04

20-Feb-12 1.07 1.06.01

14-May-12 1.08 1.06.01

29-May-12 1.08 1.07.01A

27-Sep-12 1.09 1.07.02

17-Sep-13 1.1 1.08.01

Software backwards compatibility

If, for some reason, the HMI or the converter has been replaced, other version combinations could have been
introduced.

Between the di�erent software versions there is to some extend backwards compatibility.

Below table includes green boxes for the allowed version combinations and red boxes for the not allowed
combinations.

Table 2: Software versions compatibility

HMI
Converter

1.04 1.06.01 1.07.01A 1.07.02 1.08.01

1.06

1.07

1.08

1.09

1.10.00 EGFS

1.10.00 ERCJ

 NOTE: 

To avoid any problem derived from non compatible software versions it is very important to verify compatibility in
the table. In case of any con�ict between the two versions Danfoss recommends to replace the HMI display to an
allowed software version.
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Mechanical

Cable version

Figure 6: Cable version

The cable version is sensitive to variations of the surrounding geometry and materials.

Essential is to avoid these situations:

• Variations in standpipe diameter. In such cases Danfoss recommend the coaxial version.
• Cable not straightening out (missing or hanging counterweight) or cable touching intruding parts/tubing.
• Standpipe made of non-metallic material. Danfoss recommend the coaxial version.

If you are not sure whether the geometry is regular, Danfoss recommend the use of the coaxial version.

Mechanical assembly

Figure 7: Mechanical assembly

 



Dry and clean cavity

Press down to the
mechanical stop

It is important to keep the cavity in the upper cable connector dry and clean at all time prior to assembly. For this
purpose the packaging includes a red cap to cover the top part.

To secure the correct assembly of the converter and cable connector a vertical press to the converter is needed. A
mechanical stop indicates the right vertical position.

Remember to tighten the Allen key set bolt with 10 Nm during press down.
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1. V DC

2. VAC

Electrical

Electrical requirements (Power supply voltage)

Figure 8: Power supply voltage

Connector

for HMI

1. V DC

2. VAC

Set the Voltmeter to DC Voltage

Switch the Voltmeter to AC Voltage

The Signal converter requires a stable and pure DC power supply.

To check the power quality connect a voltmeter + and – terminals to the + and – terminals of the converter (+ to +, –
to –) and keep this wiring throughout below testing.

Set the Voltmeter to DC Voltage. The DC readings must be in the range of 14–30 V.

Switch the Voltmeter to AC Voltage. The AC readings must be lower than 5 V.

If AC readings are above 5 V, the power supply does not meet the required quality.

Signal current

Depending on the wiring between the AKS 4100 and the controller - PLC or EKC/EKE 347 - the signal current can
vary.

It is important to have su�cient and identi�ed current to the controller. Below is the path to a controlled forced mA
output from the AKS 4100.

Just follow below commands and compare the readings of the forced mA output with the readings in the controller.
Remember to measure all current output possibilities of the AKS 4100. These are: 3.5, 4, 6, 8, 10, 12, 14, 16, 18, 20 and
22 mA.

If connected to EKC 347 controller: Read the parameter u30 in EKC for comparison of the forced mA output of the
AKS 4100.

If connected to PLC controller: Ask local operator how to read incoming current and compare.

 NOTE: 

Not all controllers allow a current signal below 4 mA from the AKS 4100. A con�gured lowest signal of 3.5 mA will in
these cases often result in an error reading on the controller.
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Figure 9: How to force mA output
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System fault location

Table 3: System fault location

Symptom Possible cause Action

Rebooting

• Not possible to access the setup menu
• Crash or reboot after accessing the setup menu
• Showing “Starting up...” continuously
• Con�gurations are not saved

a) Incompatible software versions in HMI and con-
verter respectively. See table on page 2

Identify potential con�ict between softwares as de-
scribed on pages 1 and 2.
If not possible to get to Information menu (2.1.2 to
2.1.4) identify the converter from the label and test a
HMI which for sure is compatible.

No reaction/ Frozen level
Device stays on level ~ 80%, seems “frozen”

a) Non-regular geometry of the standpipe (see page
3)
b )Standpipe dimensions out of speci�cation (see
Danfoss installation guide)
c) Manufacturing date before Sept. 2013

Increase the parameter blocking distance or detec-
tion delay up to the level frozen value (see Danfoss in-
stallation guide). The value of the blocking distance/
detection delay must be outside the measuring
range.
If the values of blocking distance/ detection delay
cannot be increased further replace the AKS 4100 to a
coaxial type (if cable type) or an AKS 4100 (any type)
produced after Sep. 2013.

Black-/ interrupted display
After HMI connection - no display. - No access to con-
verter setup.

a) Interrupted cable wiring between HMI and con-
verter.

Check the �at cable and connector.
Replace the HMI according to compatibility table on
page 2.

Unstable/ wrong measurements
Periodic �uctuating measurements.

a) Incompatible softwares between HMI and convert-
er.
b) Inductor problem on early versions.

Check the compatibility according to table on page 2.
Replace with the latest HMI version.

Moisture in display
Water leaking through glass sealing.

a) Early versions less water resistant. Replace with the latest HMI version.

Smell of NH
3

Leakage inside-out of Ammonia
Display window discolored/ lost transparency

a) Weak sealings in some early versions.

HMI(1): Replace the HMI with a new version
Mechanical process connection:

Date code before February 2013:
Replace the mechanical process connection with a
new version.
Date code after February 2013:
No need to replace the mechanical process connec-
tion
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(1) Please note!
- HMI replaced after March 16, 2014 and marked externally with an “A”
- Mechanical process connection replaced after February 2013 and marked with a date code.
A small amount of ammonia may still be smelled when HMI is dismounted. This represent no safety risk.

All components are well protected and the AKS 4100/4100U continues to measure and send the 4–20 mA signal corresponding to
the liquid level.

(1) Please note!
- HMI replaced after March 16, 2014 and marked externally with an “A”
- Mechanical process connection replaced after February 2013 and marked with a date code.
A small amount of ammonia may still be smelled when HMI is dismounted. This represent no safety risk.

All components are well protected and the AKS 4100/4100U continues to measure and send the 4–20 mA signal corresponding to
the liquid level.
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Prior to contacting Danfoss; please collect these data:

Collect these data:

Figure 10: Data Form

Code number

Serial number

Manufacturing date

Software versions Converter (2.1.2)

Sensor (2.1.3)

HMI (2.1.4)

Probe length (2.3.4)

Blocking distance (2.3.2)

4 mA (2.4.3) = mm

20 mA (2.4.4) = mm

Coaxial or Cable

Refrigerant

Refrigerant temperature

Refrigerant pressure

Data from the

grey product

label.

Data from

HMI menu
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Certi�cates, declarations, and approvals

Mandatory: Intro to Certi�cates, declarations, and approvals

The list contains all certi�cates, declarations, and approvals for this product type. Individual code number may have
some or all of these approvals, and certain local approvals may not appear on the list.

Some approvals may change over time. You can check the most current status at danfoss.com or contact your local
Danfoss representative if you have any questions.

Valid approvals

Table 4: Valid approvals

File name Document type Document topic Approval authority

GOST FR.C.29.004.A 51938 Measuring - Performance Certi�cate

UA.1O146.D.00075-19 UA Declaration EMCD/LVD LLC CDC EURO-TYSK

033F0689.AA EU Declaration EMC Danfoss

MD 033F0686.AH Manufacturers Declaration PED Danfoss

033F0695.AA Manufacturers Declaration China RoHS Danfoss

0F18749.513467890YTN Pressure - Safety Certi�cate CRN TSSA

0F19272.2 Pressure - Safety Certi�cate CRN TSSA

Table 5: Approvals and certi�cation

This device fu�lls the statutory requirements of the EMC directives. The manufacturer certi�es successful test-
ing of the product by applying the CE mark.

Valid for AKS 4100 - Not valid for AKS 4100U:

Pattern Approval Certi�cate of Measuring Instruments for the Russian Federation

Valid for AKS 4100 - Not valid for AKS 4100U:

In compliance with EMC regulations in the Russian Federation

EMC

EMC Directives 2004 / 108 / EC and 93 / 68 / EEC in conjunction with
EN 61326-1 (2006) and EN 61326-2-3 (2006). The device conforms to these standards if:
- the device has a coaxial probe or
- the device has a single probe that is installed in a metallic tank

LVD Low-Voltage Directives 2006 / 95 / EC and 93 / 68 / EEC in conjunction with EN 61010-1 (2001)

NAMUR
NAMUR NE 21 Electromagnetic Compatibility (EMC) of Industrial Process and Laboratory Control Equipment

NAMUR NE 43 Standardization of the Signal Level for the Failure Information of Digital Transmitters
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Online support

Danfoss o�ers a wide range of support along with our products, including digital product information, software,
mobile apps, and expert guidance. See the possibilities below.

The Danfoss Product Store

The Danfoss Product Store is your one-stop shop for everything product related—no matter where
you are in the world or what area of the cooling industry you work in. Get quick access to essential
information like product specs, code numbers, technical documentation, certi�cations, accessories,
and more.
Start browsing at store.danfoss.com.

Find technical documentation

Find the technical documentation you need to get your project up and running. Get direct access to
our o�cial collection of data sheets, certi�cates and declarations, manuals and guides, 3D models
and drawings, case stories, brochures, and much more.

Start searching now at www.danfoss.com/en/service-and-support/documentation.

Danfoss Learning

Danfoss Learning is a free online learning platform. It features courses and materials speci�cally
designed to help engineers, installers, service technicians, and wholesalers better understand the
products, applications, industry topics, and trends that will help you do your job better.

Create your Danfoss Learning account for free at www.danfoss.com/en/service-and-support/learning.

Get local information and support

Local Danfoss websites are the main sources for help and information about our company and
products. Find product availability, get the latest regional news, or connect with a nearby expert—all
in your own language.

Find your local Danfoss website here: www.danfoss.com/en/choose-region.

Spare Parts

Get access to the Danfoss spare parts and service kit catalog right from your smartphone. The app
contains a wide range of components for air conditioning and refrigeration applications, such as
valves, strainers, pressure switches, and sensors.

Download the Spare Parts app for free at www.danfoss.com/en/service-and-support/downloads.

Coolselector®2 - �nd the best components for you HVAC/R system

Coolselector®2 makes it easy for engineers, consultants, and designers to �nd and order the best
components for refrigeration and air conditioning systems. Run calculations based on your operating
conditions and then choose the best setup for your system design.

Download Coolselector®2 for free at coolselector.danfoss.com.

© Danfoss | Climate Solutions | 2023.05 AI219386429497en-000501 | 11

https://store.danfoss.com/
https://www.danfoss.com/en/service-and-support/documentation/
https://www.danfoss.com/en/service-and-support/learning/
https://www.danfoss.com/en/choose-region/
https://www.danfoss.com/en/service-and-support/downloads/?sort=title_asc&filter=download-type%3Dmobile-apps%2Csegments%3Ddcs
http://coolselector.danfoss.com

	Trouble shooting - Liquid level sensors

