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Principle of using Two 
Pressure Transmitters to 
Calculate Differential Pressure

1.	 Introduction
This TI outlines the principles of using two pressure transmitters to calculate Differential 
Pressure (DP). The General Specification (GS) for the appropiate products should be used to 
verify the detailed specification.

2.	 How to Calculate the Error
We will assume both the DP and Gauge Pressure (GP) transmitter has a reference accuracy 
of ± 0.04% of span and use the following worked example to compare the difference 
between two GP transmitters and one DP transmitter.
•	 DP span of 100 mBar (or 0.1 Bar)
•	 GP span of 2 Bar

A GP transmitter will also have a REF ACC ± 0.04% of span but based on the span of GP 
(i.e. 2 Bar). In order to calculate the REF ACC of DP span you need to use two equations. 
As you will be using two GP transmitters to measure the HP and LP the “REF ACC of Two 
GPs” must be calculated using equation 1. You then need to convert the % of GP span into 
% of DP span, “REF ACC of DP”, by using equation 2.

3.	 DP Reference Accuracy of Two GP Transmitters

Equation 1
REF ACC of Two GPs 	 = ± √ REF ACC2×2 
	 = ± √ 0.042×2 
	 = ± 0.057% of span (GP)

Equation 2
REF ACC of DP	 = ± REF ACC of TWO GPs×GP SPAN÷DP SPAN 
	 = ± 0.057×2÷0.1
	 = ± 1.14% of span (DP)

As modern SMART transmitters can be re-ranged without affecting the REF ACC, the DP 
transmitter will remain at ± 0.04% of DP span.

You can see that the closer the GP span is to the DP span the reference accuracy using 
two GP transmitters, “REF ACC of Two GPs”, gets closer to a DP transmitter. When they 
are the same the reference accuracy is ± 0.057% of DP span compared to ± 0.04% of DP 
span “REF ACC of DP”.
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4.	 Options for Outputting the DP Using Two GP Transmitters
You can simply output the GP process variables using an analogue or digital signal  
(e.g. wireless ISA100) and calculate the difference in a host system or other device. 
Alternatively, the difference in pressures can be calculated in a Digital Remote Sensors 
(DRS) which will generate an analogue signal for DP.

Digital Remote Sensors

The individual pressures are not synchronised which could be a problem in level applications 
when the level is constant and the blanket pressure changes. Synchronisation can be 
achieved using FF digital protocol and function blocks within the transmitters.

Gauge Pressure Transmitter #1 Gauge Pressure Transmitter #2
 
 

Function Blocks Process Variable Function Blocks Process Variable

Analogue Input (AI1) P1
AI2 P2

Arithmetic (AR) P1 – P2
AI3 DP (P1 – P2)


