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1 Aluminium or galvanised steel gated ladder

2 600mm manway access

3 Heavy duty roof

4 Kick plate

5 Aluminium, glavanised or stainless steel panels

6 Balmoral FireFlowTM vortex inhibitor (Optional — for fire tanks only)
7 Side entrance manway access panel

8 Concrete base

9 EDPM or butyl rubber liner
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Introduction

Measurement of liquid level in tanks and
vessels is essential on a process plant. The
Buncefield disaster in S.E. England shows
what can go wrong when level measurement
fails. Level measuring devices can be sub-
divided into two main categories:

o Continuous level measurement for
process monitoring.

o Point level measurement to activate
alarms and / or trips.

There
of measuring liquid

of
n

are a number methods

level tanks and

vessels. Some of the most common types of
instrument are presented below.

Sight Glass

Use of a sight glass is probably the simplest
method of measuring liquid level. The sight
glass is attached to the outside of the tank so
that the liquid level can be seen through the
glass. The sight glass i1s marked with
graduations to allow the level to be
measured. The main disadvantage of this
method is that it only gives level indication
local to the vessel.
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U QP W g G C NS FURYS < WA I WO
G iy )l @ Buncefield Zalay .ddass
el el Alee Qi die man of oS A ASa)
POty Opand ) Ggiall Gl B Sea s S
.‘)ALMJ(JAA:\A(JAL;@ [ ]

N

Bl Cgnie ldl GOLI e pael aag
foh L Lpadina i yrin g ¢ e Y15 2l 3a))

a3 Cal

Cun ¢ Gismiall GlE ok bl bl G
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s ) Al (S
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Isolation valves for
maintenance

Float Devices

Float devices use the buoyancy of a float to
indicate the liquid level in the tank. One
common approach is to attach the float to a
chain. The chain is attached to a
counterweight which indicates the level as the
float moves up and down. These types of
device are often found on large atmospheric
storage tanks.

Level
/ Gauge
Sightglass

/with scale

Drain
bl o) 5 3gal

a8 el sk 5 eal) sl aadiug
Slo s Alule o) el Al gl Ly o okl e
Oise JB Ly S LAY Gkl Ay o S
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b 5l dlb aaid Losdles

4\1}}} 53 g2ua
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Float with
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Scale
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Counte/

weight
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Other devices transfer the buoyancy force to
a metering device using a torque tube. The
float is connected to the torque tube which
twists as the height of the displacement
device changes. The twisting force drives the
position of a pointer which then indicates
liquid level.

For some applications — where the liquid is
corrosive, toxic or in some way hazardous — a
magnetic level gauge is used. The float
contains a magnet which changes the
orientation of small indicator wafers as it
moves up and down.

Electrical Level Sensors

The main advantage of most electrical level
sensors 1s that they do not need any moving
parts in the tank itself. There are several

types.

Conductivity probes detect changes in
conductivity. Two electrodes, placed at
different levels in the vessel, have a voltage
applied across them. The sensor is activated
when both electrodes are immersed in the
liquid. Conductivity probes give a point level
measurement and rely on the liquid being an
electrical conductor.

Capacitance probes rely on the liquid having
a dielectric constant that is higher than that of
the gas in the tank ullage. Measurement of
changes in electrical capacitance gives a
measure of the liquid height in the tank.

o8 les ) skl 58 i Ly o AT 53l g
sl Al Cufi g Cus ¢ ade )0 Al g
pus - Qouidl plE ) i ae dal G ade
copmial Al e el jat 8 o Sal) 358 Pl
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Ultrasonic Level Sensors

Ultrasonic Level Sensors emit a signal onto
the surface of the liquid and then measure the
time taken to be reflected back. The amount
of energy reflected from the surface depends
on the liquid and the signal frequency.
Ultrasonic devices are particularly useful
when the measuring device must not come
into contact with the process fluid.

Hydrostatic Head Devices

Hydrostatic head devices measure changes in
static head exerted by the liquid. If the liquid
depth doubles, the static head (or pressure) in
the tank will also double. A pressure gauge
at the bottom of the tank will register changes
in pressure which are proportional to the
change in liquid depth. Accurate level
gauges using this method must have an
accurate value for the liquid density.
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In some situations, the nature of the fluid ... J,.. g4, candy Sl dagls ¢ cliplatl) jamy b
does not allow the pressure gauge to be

connected directly to the tank. In this case, a (Se Al o2a Ay . )AL Hdle JS5 hes
bubble tube can be used. The tube is
submerged into the liquid and connected to

an air supply. A regulator maintains a |, aliia aladiul S . oeled Jdeay Jaaiay Jilul)
constant air flowrate into the tank.
o sal wliia (e Jixa 51

G s sl (56 Cua clelall sl dladi

Pressure Gauge
giving a level
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