
Liquid tank level control should take into account the processing application, while providing 
the simplest, most elegant solution. The following are common solutions, in order of 
increasing complexity and cost.

• Visual Measurement. A sight glass is only used in the process environment when 
periodic inspection is required and automation is not needed. There are many variations, 
ranging from clear sight glasses and bull’s-eyes to magnetic level gauges. Care must be 
taken to ensure proper material and installation practices are followed to protect against 
accidental breakage.

• Single Point (Discrete) Measurement. One of the simplest automated solutions, this 
indicates discrete points of level within a vessel. Based on which point is indicating level, 
the control system takes action. For example, process tank sumps usually have an on 
off point used to control pumping stations or protect a pump from dry operation. Float 
switches and conductivity probes are common in this application. Conductivity probes 
only work if the material they are measuring is conductive, making them common in 
water-based level detection systems.

• Differential Pressure. This type of measurement works best provided the density of the 
material does not change. For tanks operated at atmospheric pressure, the instrument 
is connected to the tank bottom, leaving the low pressure side open to atmosphere. 
For pressurized tanks, a low-pressure connection is required in the top of the tank to 
account for the head space pressure. Also, the height of the tank must be considered 
since very tall tanks produce significant line losses on the upper sensing leg, resulting 
in inaccuracies. In these cases, two transmitters may be a better solution, one installed 
at the top and one at the bottom.

• Capacitance Probe. Capacitance probes can measure single point or continuous tank 
level. For point level, the probes are mounted horizontally in the tank at the points of 
measurement. For continuous level, the probe is mounted vertically and extends near 
the bottom. This limits the size of tank where this style of measurement can be used. 
Also, if process materials adhere to the probe, the device might include that portion of 
the probe in the liquid inventory.

• Radar. If inventory management is a requirement, radar level detection may be the 
solution. Radar systems for inventory control can require complex calibration to account 
for variations in tank geometry. The device must also be mounted clear of obstacles 
within the vessel, and foaming materials may adversely impact accuracy.

• Weigh Cells. Weigh cells have been used in batching systems for years and are 
excellent for this application. Material density is a non-issue, unlike some other forms of 
level measurement. There are drawbacks such as cost of installation. In addition, large 
tanks require the necessary support structure to be “floating” on only the load cells. 
Piping entering and exiting the tank must be installed to so that no additional upward or 
downward force is on the tank that would otherwise affect the measurement. 

There are other solutions and installation considerations for liquid tank level measurement,
beyond these primary solutions. Dry materials have unique devices to consider as well. 
Make sure to discuss your requirements with a qualified automation controls engineer 
before making your instrumentation selections.
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The purchase cost ranges of 
these solutions vary, increasing 
progressively down the list, in a 
range from $1,000 to more than 

$15,000 per tank.
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