
As with a smartphone app and the use of tried-and-tested cable glands from process and chemical technology, amaz-

ing new solutions for well-known problems in hydrostatic filling level measurement are possible.

Filling level measurement in tanks on ships is a broad field: Fuels, 
ballast water, potable and process water, lubricants and coolants – all 
in tanks having different sizes, shapes and structures – and the filling 
level must be monitored continuously everywhere. In addition to the 
various media, which vary greatly with regard to their chemical and 
physical properties, the tanks and their monitoring systems are also 
completely different. 
Because the measuring range of the filling level transmitter depends 
on the tank height and the density of the medium (see box), either 
the corresponding values are parameterized in the control (which 
requires a somewhat more complex control and especially an input 
option), or the filling level sensors are calibrated for the required in-
dividual pressure measurement range. The main disadvantages of 
the individual calibration are (1) the longer delivery times, due to the 
sensor having to be specially made, and (2) the more complex ware-
housing, when replacement parts for various installations have to be 
kept available at a central location. 

Parameterizing the sensors with a smart-
phone
Individual special transmitters in the upper price range can be config-
ured via a special tool on a PC. This is where the innovative solution 
from Trafag is applied: Standard filling-level transmitters are config-
ured with an intuitively usable Android app. For this, only a special 
Trafag interface tool is required, as well as a voltage source in the 
form of a «powerbank». With this, the measuring instruments can be 
parameterized quickly, easily and mobilely. The parameter sets can 
be saved as files or be sent via e-mail; as a result, in the case of re-
placement part deliveries, the original parameter set can be loaded 
onto the replacement device in just a few seconds.
This opens up new options for manufacturers of tank and pump con-
trol systems: One can take a simple, completely standardized control 
(which also does not require a convenient programming interface) to 
input the tank and fluid parameters. Then one can parameterize the 
filling level sensor with a smartphone (at latest) on site during instal-
lation based on the local situation and then save the data in the pro-
ject documentation. This results in a very streamlined solution, which 
can particularly be used to realize simple tank control and monitoring 
systems very cost-effectively. Since exactly the same version is used 
every time, the optimum solution is achieved here with regard to the 
warehousing of the initial installation and replacement parts.

Installing the transmitter directly on the 
steel pipe in the tank
To prevent openings at the tank, and therefore potential leak prob-
lems, the pressure transmitters are usually introduced into the tank 
suspended by a cable from above through special openings and im-
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Hydrostatic filling level measurement
The hydrostatic filling level measurement has established it-
self as a cost-effective, reliable and versatile measuring prin-
ciple for standard filling level measurement. Here, a pressure 
transmitter (also called a pressure transducer) measures the 
pressure at the bottom of the tank. The filling level can be cal-
culated from the measured pressure together with the fluid 
density.
The analog measurement signal of the filling level sensor ide-
ally ranges between 0% when the tank is empty and 100 % 
when the tank is full. Since hydrostatic filling level sensors do 
not measure the level directly, but measure the applied pres-
sure, the maximum filling height and density of the measured 
medium must be taken into account in the dimensioning of 
the pressure measuring range.

p=ρ ∙g∙H+p0

p= hydrostatic pressure; p0 = ambient pressure
g = acceleration due to gravity, 9.81 m/s2

ρ = density of the medium
H = filling height, level

ρ H
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mersed in the medium to be measured. Because both the measuring 
probe as well as the cable are in the tank and hang freely, there are 
mainly two aspects, in addition to media compatibility (e.g. in the 
case of aggressive media), which regularly lead to problems: (1) Due 
to flows in the tank, the transmitter can be driven away from its origi-
nal position and measure another level than intended as a result. (2) 
There is a risk that the cable sheath will be damaged during installa-
tion or operation, allowing fluid to get into the transmitter between 
the cable sheath and cable wires, resulting in electronic failure within 
a very short time. The penetration of fluid into the pressure transmit-
ter is the most frequent cause of failure in immersed level probes. 
The transmitters are often provided with an additional weight to pre-
vent them from being pulled along with the flow or are fastened to 
the tank wall. Special cable protection is rarely realized. 
Trafag offers an especially clever solution: There is an interface on the 
pressure transmitter for a special Serto® screw joint. With this metal-
lic-sealing screw joint, a simple metal pipe can be pushed over the 
cable and screwed bluntly with the adapter included in delivery. Of 
course, this solution is somewhat more expensive than a bare cable, 
but it offers a wide range of advantages:
1. The stainless steel pipe optimally protects the cable from damage, 
including to the cable sheath.
2. The steel pipe is firmly mounted to the upper part of the tank and 
fixes the immersed transmitter in its position, independent of any 
flows.
3. The entire upper part of the transmitter, including the cable, is in-
sulated from the medium with the stainless steel pipe and leak-tight 
screw joint. Especially in the case of aggressive media or such where 
one is not sure of the effective composition, such as waste water, one 
can then do without an expensive, media-compatible cable and se-
lect the most cost-effective cable material.

4. In the case of very deep tanks, the pipe can be welded in the lower 
area of the tank, saving a lot of cable length and wiring work (from 
the upper section of the tank) (sketch 2).
5. Optimal equipotential bonding is ensured by the metallic connec-
tion of the sensor housing with the tank, which protects the transmit-
ter even better, with regard to EMC as well as with regard to electro-
chemical corrosion.
The adapter system has been tried and tested for years and is safe 
and easy to install - all you need is a metal saw, a file and an open-
end wrench. It is also corrosion- and ageing-resistant thanks to the 
metallic seal. All necessary parts except for the steel pipe and the 
assembly tools are included directly in delivery with the Trafag pres-
sure transmitter. 
These two examples will show how often unforeseen options open 
up for well-known problems thanks to innovative approaches. <

The Submersible Pressure Transmitter ECL is 
based on Trafag’s own thick-film-on-ceramic 
technology. The optionally configurable pres-
sure ranges can be adapted individually via 
interface tool and Smartphone App.

www.trafag.com/H72336

Trafag AG sensors & controls
Trafag is a leading global provider of high-quality sensors and 
monitoring devices for pressure, temperature and gas densi-
ty. In addition to a wide range of standardised, configurable 
products, Trafag also develops customized solutions for OEM 
customers. Founded in 1942, Trafag is based out of Switzer-
land and has a wide distribution and service network in over 
40 countries worldwide. This enables us to provide personal 
and professional customer service and ensures that all of their 
services are of the highest quality. Powerful development and 
production departments guarantee that Trafag products are of 
the highest quality and precision, product delivery is fast and 
reliable and customer requests are implemented quickly.
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Structure of the Serto screw joint and application sketches
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