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Application Guidelines:
Product Caking and Build-up 
For industries dealing with products that cling to everything they touch, such as molten sulphur as it 
dries and the paraf�n wax common in petrochemical processes, obtaining accurate levels has long 
presented dif�culties. Guided-wave radar level transmitters that rely on coaxial, as well as dual-rod 
or dual cable waveguides, are at a particular disadvantage here. Problems arise when product build-
up bridges the gap between the two rods, rendering the unit inoperable because of the modi�ed 
impedance between the two wires. The preferred solution calls for the use of a single cable or rod 
hung in the tank; build-up on a single guide will have minimal effect on transmitter operation. This 
con�guration is limited to higher dielectrics unless the single probe/cable assembly is inserted into 
an outer stilling well, making it suitable for measuring lower dielectric media.

High-Turbulence Vessels 
Both guided wave and through-air radar can be con�gured to operate in highly turbulent environments, 
while the former, with its narrower beam, provides better performance under these conditions, there are 
special requirements.

Installing a stilling well around the probe or the through-air signal can help maintain a more constant 
level reading. The stilling well, often <=4 in. in dia., should have holes drilled along its length to allow the 
product to remain in full contact with the radar signal. (The same technique is used for through-air radar, 
but requires precise stilling well construction with tight tolerances and special welding. Installation and 
alignment are also critical, and improper setup can sometimes cause erroneous readings.)

The restrictions are not so severe for guided-wave radar. The waveguide causes the signals con�ned 
within it to glide past any cut-outs and head straight down to the product, so turbulence has little effect.

Ensuring Optimal Con�guration
Easily con�gured systems surely head the wish list of process engineers- nothing is more 

frustrating than attempting to shoehorn 
a universal-purpose transmitter into a 
particular application that comes with built-in 
headaches.

Manufacturers of guided-wave radar level 
sensors offer a full range of transmitters, 
mountings, couplers, and probes to satisfy 
nearly any special requirements. For example, 
the variety of rigid and �exible probes that 
house either a single or a coaxial cable, 
some of which can be bent to accommodate 
unusual tanks, bins, or silos, means the radar 
units can arrive from the factory already 
con�gured. Some probes can even be cut to 
length in the �eld. In Secunda, South Africa, 
the ability to send a radar beam around a 90° 
corner by using a guided-wave cable allowed 
accurate measurement of levels in a cooling 
tower.

Mounting a guided-wave radar transmitter is less critical than mounting a through-air device, which 
relies on precise con�guration of the antenna. Guided-wave can work with apertures as small as 
a 3/4 in NPT opening. In many cases, radar units must be installed in external chambers as, for 
example, when they are replacing mechanical units. Special instrument enclosures are sometimes 
required. Stainless steel is particularly suited to offshore uses, where saltwater will corrode even 
powder-coated aluminium. Some transmitters are housed in explosion proof enclosures. Some 
manufacturers will even create custom, one-off designs.

Monitoring bromine levels nearly always requires a special mounting and probe with hermetic 
seals, and tanks of hydronuoric acid demand probes made of Monel rather than stainless steel. 
Con�guration concerns should also include the transmitter’s communication capability. Many radar 
units display results locally with a built-in scrolling LCD that offers measurements in a �eld -selected 
choice of inches, feet, millimetres, centimetres,

meters, or even percentages. Finally, a device’s ability to seamlessly communicate the data 
throughout a processing plan t’s business system is equally important. 

Guided-wave units offer not only 4-20 mA output but also a variety of digital communications 
capabilities such as Hart.

Summary
Guided-wave radar level sensors can accurately measure a broad range of challenging products 
under adverse conditions such as low-dielectric materials, caustic chemical environments, and high 
operating temperatures and pressures. The technology is becoming the preferred method for use 
on harsh media, including crude oil, butane, propane, molten sulfur, liquid ammonia, plastic pellets, 
powders, �y ash, slurries, sludges, acids, and chlorine. The sensors are easily con�gured to both new 
and existing applications, and a wide choice of communication protocols is available. Due to their 
straightforward design and operating frequency of < I GHz, the sensors are often less expensive 
than comparable through-air devices.

Ultrasonic Transducers for Level Measurement
Pulsar’s (UK) new range of self-contained, intelligent non-contacting ultrasonic level measurement transducers make use of HART (4-20mA 
loop powered) and Pro�bus PA communications protocols to make plant integration simple. dBi Transducers can represent  distance, level, 
space, or volume as the output from the unit and are available with either 3m, 6m, 10m or 15m range. All dBi Transducers feature Pulsar’s 
world-leading DATEM echo processing software and are programmable either via a PC or through a proprietary calibration unit. Pulsar’s dBi 
Intelligent Transducers make installation simple and take accuracy to a new level for your solids or liquids application.

Pulsar’s dBi Series Transducers are low-power devices featuring Pulsar’s world-leading DATEM echo processing power for robust and 
reliable measurement from 125mm through to 15m (5 inches to 49 feet) depending on the unit chosen. Integration with plant systems 
and other equipment is straightforward. dBi Transducers support GSD, EDDL, FDT/DTM (available on request), making it easy to con�gure 
and calibrate the devices using standard PLC/HMI industry protocols, providing options to program the transducers using either a standard 
interface or using Pulsar’s programming parameters.

Intelligent Transducers are available as HART or Pro�bus PA devices in a range of models, and can be speci�ed in various formats to suit the 
application, for example �anged, PTFE coated for corrosive applications, �tted with foam face or submergence shield and with threaded 
noses for easy installation. For solids applications, dBi Transducers are compatible with Pulsar’s aiming kit for the best possible results and to 
measure right down to the draw-off point of a bin or silo.

dBi Intelligent Transducers provide on-board conversion for volume with a number of pre-set tank shapes, plus the ability to curve-�t to 
non-standard shapes. The output from the unit can represent distance, level, space, or volume.
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ABB provides engineered solutions for tough applications with specialized couplers, rods, cables and probe-end 
connections in stainless steel, Hastelloy C276, Hastelloy B, Titanium, Tantalum, Monel 400 or Inconel 625.

ABB has a wealth of expertise in the design, manufacture, supply and service of 
instrumentation and monitoring equipment for level measurement applications. For 
advice on the best solution for your application, please call 0870 600 6122 or email 
moreinstrumentation@gb.abb.com  ref: ‘level measurement’.
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