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Abstract— There is a necessity for precise water level 

measuring sensors in liquid containers for various purposes. 

The fiber-optic water level sensor presented in this paper is 

a simpler prototype utilising low cost optical fibers and very 

simple electronics. This set-up senses water level in a tank 

to a high degree of precision and is helpful for industrial 

purposes. The stripped off portions of the cladding of the 

fiber at two specific sections signals out whether a tank is 

empty, full or incompletely filled. The measurements are 

very simple and a few data are involved. Output light 

intensity through the fiber is indicative of light absorption at 

the sensing regions of the fiber. This method can also be 

extended to oil tanker as well as other liquid containers 

whose level cannot be easily known by visible processes. 
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I. INTRODUCTION 

Optical fibers are being used in various kinds of sensors and 

detectors due to their versatility in nature and accuracy in 

measurement. The idea of evanescent field wave is exploited 

to build some sensors for detecting changes in some 

parameters, and in such devices, some part of the fiber are 

uncladded to expose the core portion to the outside 

environment. A fiber optic water level detector with a 

threshold capability requires a very cheap arrangement of 

apparatus. In this prototype, the phenomenon of evanescent 

field wave absorption is used to detect water level below a 

certain depth, and above a certain height in a water tank. 

Two portions of the fiber selected for the purpose are 

stripped off the cladding, where absorption of evanescent 

field waves takes place and intensity of light is reduced due 

to this absorption[1]. 

When light suffers total internal reflection in 

optical fiber, it is not instantaneously reflected at the 

interface but the superposition of the incident and the 

reflected beams results in the formation of standing 

electromagnetic waves. The maximum amplitude of the 

electric field is located at the interface and then decays 

exponentially in the direction of an outward normal to the 

interface of the core-cladding. This decaying field is the 

evanescent field[1].  

The electric amplitude, E, at a distance x along the 

normal is given by  

E=Eoexp(-x/dp)                      (1.1) 

Eo is the electric field at the interface 

dp is the penetration depth. 

In an optical fiber, if the refractive index of the 

surrounding medium is very close to that of the core (less 

than 5%) and the fiber cladding is only of few 

wavelengths(less than 5 units), then the power in the core 

decreases exponentially and will penetrate into the 

surroundings. The evanescent wave exponentially decays as 

a function of radius of the fiber core. This is the 

phenomenon of the absorption sensors utilizing evanescent 

waves in an optical fiber[3][4]. 

In this arrangement, light is absorbed at two 

specific unclad positions and the intensity of output light is 

measured at the receiving end. When water level reaches 

one of the unclad portions, water becomes the cladding 

medium, while in absence of water, air becomes the 

cladding. This change is detected by the light sensitive 

electronics at the output end[5][6]. Having known output of 

light intensities in case of the two unclad sections, the water 

level can be detected. 

II. METHOD 

The optical fiber used here is multimode and is a PCS 

(plastic clad-silica) FT-600UMT (n1 = 1.457, n2 = 1.368, 

NA = 0.37) of dimensions 200/220 μm has been stripped to 

1 cm of its cladding exposing the core at two specific 

regions. If P0 is the power transmitted by the fiber in the 

absence of an absorbing fluid (here water or air), then the 

power transmitted in its presence is given by 

P=Poexp(-γL)            (1.2) 

where L is the length of the unclad region and γ is 

the evanescent absorption coefficient of the fluid[2].  

The light source is a white LED (EVERGREEN 

ELECTRONICS) where the final wavelength is determined 

using a wavelength filter of 540 nm which have 20 nm 

spectral width bandpass characteristics. The rays are 

focussed into the fiber using a convex lens of short focal 

length. The attenuated light is dropped on the surface of an 

(LDR), CdSe coated having peak spectral response at 

550nm; model NORP12( RS components).The output across 

the LDR using a mega-ohm resistor is displayed by a digital 

multimeter of good quality. 

The water tank is represented by a 1 m PVC pipe of 

2 inches diameter where there are arrangements made to 

hold the optical fiber in vertical position inside it. It is cut 

along length up to some height at specific sections and then 

fitted with transparent material to check level of water.    

 
Fig 1: The sensing set-up for water level detection (no water 

filled) 
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One of the stripped off bare portion of the fiber is 

located at a height of 2 cm from the bottom and the other 

portion is at 2 cm from the top of the pipe. When water level 

increases beyond the bottom sensing unclad part, there is a 

sudden change in output voltage and that remains constant 

throughout up to the next sensing part. As water level 

increases reaching the top sensing part, another change takes 

place in the output voltage. A certain value of intensity of 

light at the output due to no water reaching the bottom 

unclad region indicates absence of water, and the intensity 

of light so detected when water level surpasses top unclad 

part shows that the tank is full. 

This will ensure the absence of water in the water 

tank as well as an easy way to prevent loss of water due to 

overflow while the tank is being filled. The data so collected 

are indicative of the level of water at the tank.   

 
Fig. 2: Water filled upto the first sensing unclad region of 

the fiber at the bottom 

 
Fig. 3: Water filled at both the unclad sensing regions 

A graph plotted is with height of water in the tank 

along x axis and normalised output voltage along y axis. The 

values are distinctly clear that there is sudden change of 

intensities of light when the unclad part encounters the water 

medium.   

III. EXPERIMENTAL OBSERVATIONS 

Fig. 4: Normalised output vs height of water 

In the graph, there is an indication that there is step-like 

change of intensities of light when the unclad part 

encounters the water medium. There is a constant value of 

output light intensity for water level from 0 cm to 2 cm 

where the lower unclad fiber part (and the upper one) is 

exposed to air only. There is a sudden rise in intensity at the 

output when water level crosses the unclad portion beyond 3 

cm height owing to that fact that less absorption is taking 

place at the water medium as compared to air medium. This 

certain intensity remains constant throughout the length of 

the fiber until the level reaches and crosses the upper unclad 

region. At a level after just crossing the second unclad part, 

output light intensity again increases suddenly indicating 

less absorption of light as compared to the previous 

conditions.  

IV. RESULTS AND DISCUSSIONS 

The values of output intensities as being read by the 

multimeter at the output end gives a precise idea of the 

water level in the tank. A threshold detector, if added to the 

output in place of the multimeter would make the process 

easier. A simple microprocessor circuit properly 

programmed will give the direct command to buzzers 

connected.  

An output value less than 22.1 mV ( i.e. 15.7 mV) 

when water envelops neither of the two unclad regions will 

indicate that there is no water in the tank while 25.3 mV will 

mean water level is above 97 cm in the tank which 

envelopes two of the unclad regions. If the output value is 

22.1 mV, then the water level is at the intermediate region 

between the two unclad fiber portions.  

V. CONCLUSIONS 

This water level sensor so designed is fit for water level 

detection and is a precise tool to know the extent of water 

there. This prototype can be extended to oil tankers and 

various other containers where the height of a liquid is to be 

known from a distance. This is a long lasting detector, since 

the power supply required is minimum, and the electronics 

used are very simple. The simplicity of this water level 

detector is that a few values of voltages data are to be 

known for proper understanding of liquid level in the tank. 
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