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PRESSURE TRANSMITTER APPLICATION 

Absolute, Gauge and Differential Pressure Transmitter Type 
 
There are 3 popular model transmitter products available in the market, as 
mention below: 
 

1. Gauge pressure transmitter (GP), working by comparing a process 
pressure against local ambient air pressure. Gauge pressure transmitters have 
ports to sample the ambient air pressure in real-time. Measurements above 
the ambient air pressure are represented as a positive number, while negative 
number represents measurements below ambient. A gauge pressure 
measurement is indicated by the letter ‘g’ following the unit of measure of 

the reading (i.e., inH₂O(g) or psig). One common reason for using gauge 
pressure is to ensure that with any location throughout the world, the sensor 
will always reference the location in which it is installed. 
 

2. Absolute pressure transmitter (AP) measure relative to perfect (full) 
vacuum pressure (absolute zero pressure); therefore, AP transmitters are not 
affected by fluctuations in the local atmospheric pressure. All absolute pressure 
measurements are positive. The letter ‘a’ or the abbreviation ‘abs’ in the unit 

of measure (i.e., inH₂O(abs) or psia) indicates an absolute pressure 
measurement. Using an absolute pressure sensor eliminates the reference to 
a varying atmospheric pressure and relying on a specific pressure range for 
reference 
 

3. Differential Pressure Transmitter (DP) works by measuring the difference 
between two pressures; this transmitter uses a reference point called low side 
pressure and compares it with high side pressure. Ports on the transmitter 
are marked with letter H on the high side and on the low side with letter L. 
The results of measurements with the DP transmitter can be negative or 
positive values depending on the amount of pressure on both sides. The DP 
type transmitter can also be used as a pressure transmitter gauge if the high 
side port is connected to the process line while the low side is left open to the 
atmosphere, conversely if the low side port is connected to the process line s 
while the high port side is let into the atmosphere then the DP transmitter 
work for measuring vacuum pressure 
By understanding the application details, selecting an appropriate pressure 
sensor can be easy. A correct pressure sensor allows for more precise 
processes and for a proper outcome in the most efficient and economical way. 
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In the above explanation we find 3 term about pressure; Gauge pressure, Absolute 
pressure and Vacuum pressure. Let’s understand definition of those terms; 
Absolute pressure is zero-referenced against a perfect vacuum, so it is equal to 
gauge pressure plus atmospheric pressure. 
Gauge pressure is zero-referenced against ambient air pressure, so it is equal to 
absolute pressure minus atmospheric pressure.  
Vacuum pressure is pressure less than 1 atm. Negative signs are usually omitted 
 
Refer to below illustration for getting clear idea. 
 

 

Figure 1 

Understanding pressure definition will help us when we have to configure a 
pressure transmitter ranges. 
Look again to the above picture,  
At point A pressure is 1 ATM (standard atmosphere) by gauge pressure reading 
showing 0 PSIG; this value is equal with 14.7 PSIA. 
At point B for instance we take reading by gauge pressure and show value -5.88 
PSIG, this value is equal with 8.82 PSIA. 
At point C suppose reading by gauge pressure showing 10.0 PSIG, it is equal with 
24.7 PSIA. 

https://www.jasaservis.net/Pressuretx.pdf
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DP transmitter can be used for measuring a flow. 

To make DP transmitter working as flow transmitter, there should be additional 

komponen installed along with it, this komponen working as primary sensor,  

namely orifice plate, venturi  nozzle or pitot tube. 

Primary sensor is the equipment that generates differential pressure.  

For each sensor the manufacturer will issue an appropriate certificate or 

specification data sheet suitable only for that primary sensor. 

The specifications data sheet contain technical data and process data related to the 

process condition, where element will be used. Some of them as mentioned here; 

orifice bore size, pressure limit, temperature limit, pipe size, Reynolds number, 

velocity limit, density value, maximum flow value, maximum differential pressure 

value, etc. 

The next step is to find the suitable DP transmitter to be paired with that sensor 

element. For example, if the orifice data sheet mentioned that process to be 

monitored is steam with a temperature of 450 degrees and a pressure of 60 Barg, 

than the transmitter selected must be suitable for that condition. 

Likewise, the technical data listed on the data sheet must be considered, such as 

maximum working pressure, maximum pressure differential, wet material 

selection and so on. 

Once suitable transmitter selected then configuration is another important step. 

Many parameters must be set but the most important are the LRV and URV 

values, and don't forget to set the output mode to square root.  

Pressure differential and flow rate relationships 

By measuring pressure, a differential pressure transmitter can represent flow rate 

reading, technical explanation we will find here. 

The relationship of differential pressure and flow generally correspond to the 

quadratic equation as follows 

ΔP = F2   or 

F= √ΔP 
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When differential pressure is specifically produced by a sensor element, means 

there is a specific factor that influences the relationship between pressure and flow, 

that factor name is Constant (C), so relationship between differential pressure and 

flow rate now meet the following equation: 

F= C√ΔP 

This constant (C) is a fixed value; each sensor element has only one constant value. 

Below picture show the arrangement of pressure differential transmitter for 

measuring flow rate with orifice plate as primary element. 

 

Figure 2 

Constant value (C) is not mentioned in the sensor element data sheet, but it can be 

calculated. The constant value (C) is obtained by dividing the flow maximum by 

the square root differential pressure maximum, as show here below: 

 

https://www.jasaservis.net/Pressuretx.pdf
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C= Constant value for specific primary element 
F= Flow rate real time 
F max = Flow rate maximum as defined in primary element data sheet 

ΔPmax= Differential pressure maximum as defined in primary element data sheet 

ΔP = Differential pressure real time. 
 

Using the above formula, we can calculate flow rate real time based on differential 
pressure real time value.  
The picture below shows a piece of an orifice plate datasheet posted for exercise 
purpose (not a complete sheet) 
 

     
Figure 3 

From data sheet above we can see Tag No. 373-FE-810, Fmax value is 1050 
m3/hr, ΔP max is 5000 mmH2O, and many other parameter data available. 
Based on the above data sheet we can calculate value of flow rate to be displayed 
on monitor, correspond to the amount of pressure shown by transmitter.  
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Then according to the calculation result if there is any wrong reading can easily 
identified.  This calculation activity mainly is required during proofing, preventive 
maintenance or predictive maintenance. 
 
A table below contains flow rate value versus differential pressure value for the 
above data sheet. 
 

ΔP real time 
 (mmH2O) √ΔP F (m3/hr) 

1250 35.36 525 

2500 50 743 

3750 61.27 909 

5000 70.71 1050 

1000 31.62 470 

750 ……………… …………………… 

4500 ……………… ……………………. 

 
 
The last two columns are left blank, please do your own calculations then fill the 
answers in those blank columns. 
 
Find some primary element data sheet available in your company then perform 
exercise by following the above procedure to leverage your competency. 
 
 
 
 

https://www.jasaservis.net/Pressuretx.pdf
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Differential Pressure Transmitter can be used for measuring Level. 
 
By calculating the hydrostatic head pressure at the bottom of a tank and the 
specific gravity of the liquid, the level in the tank can be measured by a differential 
pressure transmitter. In order to understand how pressure is used to measure 
liquid level, consider the following equation: 

h=P/SG 

h= level of the liquid in a tank 
P= hydrostatic head pressure at the bottom of the tank 
SG= liquid's specific gravity 

The specific gravity of the liquid in a tank is an important factor in the level 
measurement by differential pressure transmitter. 

There are three basic situations where specific gravity factors into tank level 
measurement. 

1. The simplest case is when a tank is used for water only. The specific gravity 
of water is 1.0, making the above equation elementary. No adjustments are 
necessary in order to compensate for specific gravity. Tank level is determined 
directly from the hydrostatic head pressure. 

    Figure 4            

2. The second situation relates to a tank that contains a liquid other than water, 
but it always contains the same liquid. This situation is only slightly more 
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complicated. The level measuring transmitter, or level indicator, must be scaled to 
compensate for the difference in specific gravity of the liquid. Once this step is 
complete, tank level can be determined directly from the hydrostatic head 
pressure measurement. 

Figure 5   

3. The third, and most complicated case, is when a single tank is used for more 
than one type of liquid. Specific gravity of the different liquid influences 
measurement process. Normally in this combination mode interface measurement 
is applied.  

Figure 6           

In reality at site, when differential pressure transmitter use for measuring level 

has a lot of installation and calculation technique; all those variation I will 

explained in separate paper.     Thank you and see you on next chapter. 

https://www.jasaservis.net/Pressuretx.pdf

