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Fiber Optic Sensor Liquid Level Detection
Principle

Overview

Abstract Design and construction of an optical fiber sensor for liquid level detection
are reported.

Key Takeaways

Fiber optic liquid level sensors detect liquid levels by monitoring changes in light
propagation caused by the presence or absence of liquid, using principles such as
total internal reflection, refractive index variation, and temperature-sensitive fiber
gratings.Working Principle

Fiber optic liquid level sensors operate by exploiting the interaction between light and
the surrounding medium. A typical sensor consists of a fiber optic cable with a light
source and a receiver. When light travels through the fiber, it undergoes total internal
reflection at the core-cladding interface due to the difference in refractive indices.
When the fiber comes into contact with a liquid, some light escapes or the effective
refractive index changes, causing a measurable drop in light intensity or a shift in
wavelength, which correlates with the liquid level .

Types of Fiber Optic Liquid Level Sensors

* Intrinsic Sensors: The optical fiber itself acts as the sensing element. Examples
include:

* Fiber Bragg Gratings (FBG): Measure changes in strain or temperature along the
fiber, which can indirectly indicate liquid level when the fiber is immersed or goupl
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* Long-Period Gratings (LPG) and Tilted FBGs: Sensitive to refractive index changes
caused by liquid contact, altering the reflected or transmitted light spectrum .

* Coreless Fibers: Allow light to leak when immersed, providing a direct optical signal
change.

* Extrinsic Sensors: The fiber transmits light to an external sensing element, such as
a float or diaphragm, which modulates the light based on liquid level .

* Temperature Profiling Sensors: Use an FBG array to detect the temperature
difference between liquid and gas. The liquid level is inferred from the temperature
profile along the fiber, as the immersed portion maintains a constant temperature
while the exposed portion follows air temperature .

Advantages

* Non-contact measurement: Reduces risk of corrosion, contamination, or mechanical
damage .

* High accuracy and speed: Capable of real-time monitoring in dynamic
environments.

* Harsh environment tolerance: Resistant to high temperatures, pressure, and
electromagnetic interference.

* Multipoint sensing: Multiple sensors or gratings can be multiplexed along a single
fiber to monitor several points simultaneously .
Applications

Fiber optic liquid level sensors are widely used in chemical processing, oil and gas,
pharmaceuticals, food and beverage, and environmental monitoring, where precise,
reliable, and safe liquid level measurement is critical . In summary, fiber optic liquid
level detection relies on optical signal modulation caused by liquid interaction, with
various sensor designs enabling direct or indirect measurement, high accuracy, and
suitability for challenging industrial environments.

Article Content
Design and operation of a fiber optic sensor for liquid level detection ...

Abstract Design and construction of an optical fiber sensor for liquid level detection
are reported. This sensor operates

High resolution liquid level sensor based on Archimedes' law of ...

In this paper, we present a polymer optical fiber (POF) Bragg grating (FBG) to
measure liquid level based on

Streamlined Liquid Level Sensing Using Fiber Optics
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The sensing system uses fiber optic Bragg sensors located along a single fiber optic
cable. These sensors

Liquid level sensor based on dynamic Fabry-Perot ...

In this work, a novel optical fiber sensor capable of measuring both the liquid level
and its refractive index is designed,

Distributed Fiber Optic Sensor for Accurate Liquid Level Monitoring ...

In this study, we propose a distributed fiber optic liquid level sensing system that
overcomes these limitations by

Fiber-optic liquid level sensor based on a peanut-shaped

In this work, we theoretically proposed and experimentally demonstrated the
integration of a Mach-Zehnder

Fiber optic sensors for liquid level measurement

The large number types of sensors with the various principles have been used for the
liquid level measurement.

Fiber Sensor for Liquid Level Detection Based on Micro-Arc Air Cavity ...

A novel liquid level sensor is devised, leveraging the principle of Fabry-Perot
interferometry (FPI). The sensor

Optical Fiber Sensing for Sub-Millimeter Liquid-Level Monitoring: A ...

Fiber optic-based liquid-level sensors (FOLLSs) can work in harsh environments with
inherent advantageous features

Use of Fibre-Optic Sensors for Pipe Condition and Hydraulics ...

The combined length of the sewerage and clean water pipe infrastructure in the UK is
estimated to be about 800,000

Exploring Fiber Optic Liquid Level Sensors: High-Speed and

Introduction: Fiber optic liquid level sensor s have revolutionized various industries by
offering high-speed and accurate

(PDF) All-fiber-optic sensor for liquid level measurement

An experimental realization of a simple all-fiber-optic sensor for liquid level
measurement is demonstrated. It is an

High-precision fiber optic liquid level sensor based on fast Fourier ...
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Abstract This study presents a fiber optic liquid level sensor (FOLLS) by acquiring
information from the amplitude of

Polymer Optical Fiber Liquid Level Sensor: A Review

In recent years, polymer optical fiber has shown promising potential for its use in
liguid level sensors. The versatility of optical fiber

Fiber optic sensors for liquid level measurement

The article deals with the use of intensity-based fiber optic sensors for the level
measurement. Two types of optical fiber

All fiber-optic sensor for liquid level measurement

In this article, a simple intensity-modulated fiber optic sensor for liquid level
measurement is presented. The sensor

Schematics of fiber optic liquid level sensor system based on a ...

We present a fiber-optic liquid level sensor that is conducted by a combination of
optical interferometry and lever principle. The

Fiber-optic liquid-level sensor

An intensity-based fiber-optic liquid-level sensor for point measurement is described.
The sensing principle is based
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