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Rosemount Radar Level
Transmitter 3300

A practical engineering guide to rosemount radar level transmitter 3300,
explaining operating principles, selection criteria, installation constraints,
application risks, and the information an international buyer should confirm before
choosing equipment for industrial level measurement.
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In the landscape of industrial process control, the Rosemount radar level
transmitter 3300 has long served as a foundational instrument for liquid level and
interface measurement. Utilizing Guided Wave Radar (GWR) technology, this series
is designed to provide reliable data in challenging environments where traditional
float or ultrasonic sensors might fail. This article explores the technical principles,
selection criteria, and installation requirements essential for integrating these
transmitters into modern industrial workflows.

1. Measurement Principles: Time Domain
Reflectometry (TDR)

Before selecting a specific transmitter configuration, it is critical to understand the
underlying physics of Guided Wave Radar. The Rosemount 3300 operates on the
principle of Time Domain Reflectometry (TDR), a method originally developed for
detecting breaks in subsea cables.

| The Signal Path

The transmitter emits low-power microwave pulses that are guided along a
physical probe submerged in the process media. When these pulses reach the
surface of the product (the interface between air/gas and the liquid), a portion of
the energy is reflected back to the electronics due to the change in the dielectric
constant ($er$).

| Calculating Distance and Level

The device measures the time take for the pulse to travel to the surface and back.
Since the speed of light (and thus the microwave pulse) is constant in a known
medium, the distance ($D$) is calculated as:

$D = (Speed of Light \times Time of Flight) / 2$
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The level ($L$) is then determined by subtracting the distance from the total tank
height (Reference Point). Unlike non-contact Radar Level Meters, which broadcast

waves through space, GWR keeps the sighal concentrated around the probe,
significantly reducing signal attenuation caused by foam, turbulence, or tank

internal obstructions.

| 2. Selection Criteria: Probe Types and Materials

The performance of a GWR transmitter is heavily dependent on the probe
geometry. The Rosemount 3300 series offers several probe configurations to
match specific fluid properties and tank geometries.

| Probe Selection Table

Probe Type

Coaxial

Rigid Single

Lead

Flexible Single
Lead

Flexible Twin
Lead
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Best For

Low viscosity
liguids, high
accuracy, low
dielectrics

Viscous liquids,
slurries, and
coating media

Large tanks, tall
silos, heavy
liquids

Long ranges in
clean liquids

Max Range

(Typical)

6 meters

3 meters

23.5 meters

23.5 meters

Dielectric

Constant (zr)

1.4 and above

10 and above
(or 1.4 with
bypass)

10 and above

1.9 and above

Risk of clogging
with viscous or
scaling fluids

Sensitive to
tank internal
obstructions

Requires
clearance from
metallic walls

Susceptible to
fouling/bridging
between leads
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| Material Compatibility

Standard probes are typically constructed from 316L stainless steel, but for
corrosive applications involving acids or chlorides, specialized alloys like
Hastelloy® C-276 or PTFE-coated probes are required. Buyers must verify the
chemical compatibility of the O-ring seals (e.g., Viton, Kalrez, or EPDM) with the
process medium to prevent premature seal failure.

| 3. Interface Measurement Capabilities

One of the primary advantages of the Rosemount radar level transmitter 3300 is
its ability to measure both the total level and the interface level (the boundary
between two immiscible liquids, such as oil and water).

For successful interface measurement, the upper liquid must have a lower
dielectric constant than the lower liquid. Typically, the upper layer (e.g., oil, $er =
2%$) allows a portion of the microwave pulse to pass through it, reflecting off the
water layer ($er = 80%) below.

Engineering Constraints for Interface:

1. Dielectric Difference: There must be a minimum difference of 10 units in the
dielectric constants of the two liquids.

2. Upper Layer Thickness: The upper layer must be at least 100 mm (4 inches)
thick for the transmitter to distinguish between the two reflections.

3. Emulsion Layers: If a thick emulsion or "rag layer" exists between the two
liquids, the sighal may become scattered, leading to inaccurate interface readings.

| 4. Installation and Engineering Considerations

Proper installation is the most significant factor in ensuring the longevity and
accuracy of a GWR transmitter. Engineers must account for the physical layout of
the vessel and the nature of the process.

Welk Engineering Guide 4



WELK ENGINEERING GUIDE Rosemount Radar Level Transmitter 3300

| Nozzle Requirements

For single-lead probes, the diameter and height of the mounting nozzle can create
a "Transition Zone" (or Dead Zone) at the top of the probe. If the nozzle is too
narrow or too tall, it may interfere with the signal. Coaxial probes are immune to
nozzle interference because the signal is contained within the outer tube.

| Proximity to Tank Walls and Obstructions

Single and twin-lead probes have an electromagnetic field that extends around the
probe.

- Wall Clearance: Maintain a minimum distance of 300 mm (12 inches) from the
tank wall to prevent false reflections.

- Internal Obstructions: Ensure the probe is not installed near agitators, ladders,
or heating coils. If obstructions are unavoidable, a coaxial probe or a bypass
chamber (bridle) should be utilized.

| Bypass Chambers and Still Pipes

In tanks with heavy turbulence or boiling surfaces, installing the Rosemount 3300
inside a bypass chamber is recommended. This provides a calm surface for
measurement and allows the instrument to be isolated for maintenance without
depressurizing the main vessel. When using a bypass chamber, the probe must be
centered to avoid contact with the pipe walls.

| 5. Comparison: Guided Wave vs. Non-Contact Radar

While the 3300 series is a robust GWR solution, it is important to compare it with
non-contact Radar Level Meters to determine the best fit for a specific project.

GWR (Rosemount 3300): Best for low-dielectric fluids, interface measurement, and
tanks with foam or heavy vapor. However, it is an invasive technology; the probe
is in contact with the media, which may lead to corrosion or product buildup.
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Non-Contact Radar: Best for highly corrosive, extremely hot, or viscous media
where probe contact is undesirable. It is also preferred for applications involving
solids or where the tank must remain completely sealed without internal hardware.

| 6. Limitations and Application Risks

Despite its versatility, the Rosemount radar level transmitter 3300 has specific
limitations that engineers must address during the design phase:

1. Probe Coating: While GWR is more resistant to coating than capacitance probes,
heavy buildup of conductive material (like metallic ores or wet salt) can bridge the
signal to the tank wall, causing a "high level" false reading.

2. High-Pressure Steam: In high-pressure saturated steam applications (e.g., boiler
drum level), the dielectric constant of the steam space changes with temperature.
Without a Dynamic Vapor Compensation (DVC) probe, the transmitter may report

an error of up to 20%.

3. Vacuum Conditions: While the electronics are unaffected by vacuum, the
mechanical seals at the process connection must be rated for full vacuum to
prevent air ingress.

7. International Buyer's Checklist: Pre-Purchase
Confirmation

When sourcing level instrumentation for international projects, procurement teams
should confirm the following technical details with the manufacturer:

Process Temperature and Pressure: Ensure the selected flange and seal type meet
the maximum process limits (typically up to 150°C and 40 bar for the 3300 series).

Dielectric Constant (er): Confirm the minimum dielectric constant of the media. If
the $er$ is below 1.4, GWR may require a coaxial probe or a specialized
bottom-reflection tracking mode.

Hazardous Area Certifications: Verify if ATEX, I[ECEX, or FM approvals are required
for the specific installation site.
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Output Protocol: The Rosemount 3300 typically uses 4-20 mA HART. Confirm
compatibility with the existing Distributed Control System (DCS) or Programmable
Logic Controller (PLC).

| 8. Frequently Asked Questions (FAQ)

Q: Can the Rosemount 3300 be used for solids or powders?

A: While primarily designed for liquids, GWR can be used for some solids with high
dielectric constants. However, the lateral loads (pull forces) on the probe in a silo
can be extreme. For most solid applications, non-contact radar or specialized
heavy-duty cable GWR units are preferred.

Q: Does the probe need to be calibrated to the specific liquid?

A: No. Because TDR measures the time of flight, the measurement is largely
independent of the liquid's density, pressure, or temperature. You only need to
input the tank geometry and the dielectric constant (if measuring interface).

Q: What happens if the probe touches the bottom of the tank?

A: If a metallic probe touches a metallic tank bottom, it creates a short circuit. The
transmitter can usually be configured to ignore the very end of the probe (the
"Lower Threshold"), but it is best practice to keep the probe 10-50 mm above the
floor.

Q: How do | handle foaming surfaces?

A: Guided Wave Radar is excellent for foam. The pulse typically passes through
light foam and reflects off the true liquid density. If the foam is extremely dense
and conductive, it may reflect the signal early, but this is less common with GWR
than with ultrasonic or non-contact radar technologies.

By carefully matching the probe type to the medium and adhering to strict
installation clearances, the Rosemount radar level transmitter 3300 provides a
reliable, low-maintenance solution for complex level and interface challenges in
the chemical, oil and gas, and water treatment industries.
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