
Think Differently: 
Prevent Ammonia 
Compressor Failures 

Ammonia Compressors are critical machines in the 
Food and Beverage Industry where the chilling or 
freezing of products is a requirement
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Introduction
Ammonia compressors are widely used in the food and beverage industries to chill 

or freeze products. Failures are normally catastrophic and very expensive and time 
consuming to repair. The financial impact is not only restricted to physical replacement or 
repair costs but also loss of product and sales.

Screw and Piston compressors are the most widely used compressors. Analysing the 
failures of these compressors a few root causes can be identified. The root causes for both 
the screw type and piston type compressors are the same. These include Refrigerant flood 
back, Flooded start and Liquid Slugging. These are all related to the leaking of Ammonia 
back into the compressor and settling in the sump together with the lubrication oil. With 
the Ammonia density higher than the oil density the Ammonia settles at the bottom of the 
sump where it is picked up first by the oil pick-up line and circulated throughout the 
compressor. Ammonia is not a lubricant and as a result causes major damage to bearings 
and moving components. Ammonia also absorbs water which causes further damage.

Other root causes are overheating of the compressor and subsequent damage to the 
lubrication oil (carbonising), lack of lubrication oil due to oil being trapped in the system 
and not returning to the sump or due to leaks or insufficient top-up.

Other problems are related to electrical issues like failing to change electrical 
contacts after compressor failures, no electrical overload fitted as well as metallic debris 
and dirt in the system.

All of the above have one thing in common and that is the lubrication oil. Thus if 
one is able to find a means to monitor the lubrication oil quality in real-time one is able to 
monitor the operating condition of the compressor.
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Oil Quality Sensor and installation

An Oil Quality Sensor is able to monitor the oil quality in real time. The oil quality 
sensor uses the base oil used in the compressor as reference and determines the oil quality 
index. The OQS works in a similar way to dielectric sensors but measures both the 
capacitance and the conductance (a combined measure known as permittivity) of the oil 
The combined data provides a reading that is much more accurate to changes in the 
quality of the oil. The permittivity is influenced by the following oil parameters which 
includes the viscosity, TAN, TBN, wear particles (Fe, Cu, etc.), contamination (Si, 
Moisture, NH3 etc.) and oxidation. Thus any change in any of these parameters will 
influence the OQS output reading. The sensitivity of the sensor is 16ppm. The OQS takes 
oil temperature into consideration when calculating the oil quality.

The oil quality is expressed as an oil quality index number between 0 and 21. This is 
based on the loss factor, in other words how much of its original lubrication quality has 
the oil lost. Significant loss is above 25%, or 13 on the OQS index scale. 

Below is a graph depicting the change in OQS index influenced by the change in oil 
parameters as determined by oil analysis samples. The sample interval in the case below 
is about 100 operating hours
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OQS  Starters kit
The RMF Systems OQS Starters kit is the perfect solution to 

get you started with Oil Quality Sensor. 

IN THE BOX YOU WILL FIND:

 ►Oil Quality Sensor (OQS)

 ►OQS power data cable (OQC-02-2)

 ►OQS / OQD Configuration cable

 ►An product USB with OQS Software

 ►A quick start guide

OQD Starters kit
The RMF Systems OQD Starters kit contains everything you need 

for proper installation and usage of the Oil Quality Display. 

IN THE BOX YOU WILL FIND:

 ►Oil Quality Display (OQD)

 ►OQS to OQD cable (OQC-02-1)

 ►OQS power data cable (OQC-02-2)

 ►OQS / OQD Configuration cable

 ►An product USB with OQS Software

 ►A quick start guide
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4.4. Engine 1 – Detailed
4.4.1. Cycle 1

SAMPLE TAN TBN OXIDATION IRON SILICON ~ HOURS RUN OIL CONDITION

1 1.12 6.2 5 2 16 0 0.0

2 1.32 5.6 6 2 46 168 3.5

3 1.55 4.7 8 2 77 336 6.4

4 1.84 3.9 9 3 106 504 8.4

5 2.06 3.2 10 3 138 672 10.3

6 2.37 2.3 12 4 167 840 13.5

4.4.2. Cycle 2
SAMPLE TAN TBN OXIDATION IRON SILICON ~ HOURS RUN OIL CONDITION

1 1.29 6.2 5 2 17 0 0.1

2 1.57 5.7 7 4 48 168 2.8

3 1.83 4.9 8 4 77 336 5.8

4 2.02 4.5 9 6 106 504 9.0

5 2.33 4.1 10 7 135 672 12.0

6 2.54 3.6 11 7 163 840 14.3

4.4.3. Cycle 3
SAMPLE TAN TBN OXIDATION IRON SILICON ~ HOURS RUN OIL CONDITION

1 1.27 6.5 5 2 18 0 0.1

2 1.52 6.0 7 3 50 168 2.2

3 1.83 5.3 8 5 82 336 4.2

4 2.09 4.4 9 7 110 504 8.1

5 2.42 3.6 10 7 138 672 10.9

6 2.79 3.2 11 9 167 840 14.2

4.4.4. Average Values
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Alarms can be set for a specific OQS index level (normally 13) as well as for a rate of 
change in the OQS value. Thus one is able to immediately shut down the compressor 
should any parameter cause a rapid change in oil condition even before it reaches the set 
alarm level.

There are various output options available as per diagram below.

The OQS can be connected to a programmable local display unit or linked directly to 
the plant SCADA or compressor control system. The OQS provides 2 values, the Oil 
Quality Index number and the Oil temperature.
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THE OQD SMART IS A COMPLETELY NEWLY ENGINEERED PRODUCT IN THE SAME 

RUGGED IP67 CERTIFIED POLYCARBONATED HOUSING.

Introducing OQD smart

New hardware with latest technology. 

New user friendly layout with all 

necessary information at a glance. 

The Rate of Change feature allows users 

to track the changes in oil quality over 

a period of time. This means that end 

users can easily spot unusual oil quality 

changes and take measures if necessary.

The software has been completely 

rewritten. This results in more user 

friendly design which makes the 

configuration process easy. RMF Software 

will update automatically. This means 

that you always have the latest software 

installed. With the new software the 

user can set warning (amber) and alarm 

(red) levels of oil quality, temperature 

and rate of change. Also the OQDs can 

continuously log up to 800.000 records. 

You can easily trend the results without 

switching to other software. If you prefer 

Excel, no problem, export the data to a 

excel format for further analysis. 

Even if you do not have a computer at 

hand, you can easily get information on 

your android device. Just download free 

RMF Systems oil quality app from Google 

Play Store. This app will communicate via 

low energy bluetooth  4.1 with the OQD 

smart.

This is more than just an upgrade,  
this is our new OQD smart! 

€ 890,-
List price:

SPECIFICATIONS

Material

Polycarbonate

Dimensions (LxWxH)

120 mm x 66 mm x 42 mm

Weight

300 g

Mounting

Integrated flanges

Power

9 - 30 VDC 

Analog output

4-20 mA 

Digital output

RMF Systems protocol

Bluetooth

4.1 Low Energy 

Temperature (Operating) 

-30° C to +65° C

Temperature (Storage)

-30° C to +70° C
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The Oil Quality Sensor is a cost effective sensor that is able to monitor the 
compressor operating condition accurately in real-time. It is able to protect the compressor 
from catastrophic failure caused by any of the well known problems by providing 
accurate and immediate indication of any change in lubrication oil caused by any 
contamination or wear.

The OQS saves money by providing an indication when oil need to be changed 
rather than on a fixed time basis (extending oil change intervals based on oil quality)

Thus in summary:

The Oil Quality Sensor Provides
Real time, 24x7x365, accurate trending of the oil Quality
It shows the rate of change in oil quality over time
It responds to Dynamic Application like Stop/Start, Speed and Load
It responds to Dynamic Process changes like top-ups, total loss, additives and oil 

changes

The OQS is a simple, yet powerful and cost effective sensor that provides 
peace of mind, while saving money.
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