
What is a Thermocouple? 
The thermocouple can be defined as a kind of temperature sensor that is used to 

measure the temperature at one specific point in the form of the EMF or an electric 

current. This sensor comprises two dissimilar metal wires that are connected 

together at one junction. The temperature can be measured at this junction, and the 

change in temperature of the metal wire stimulates the voltages. 

 

 

The amount of EMF generated in the thermocouple is very minute (millivolts), so 

very sensitive devices must be utilized for calculating the e.m.f produced in the 

circuit. The common devices used to calculate the e.m.f are voltage balancing 

potentiometer and the ordinary galvanometer. From these two, a balancing 

potentiometer is utilized physically or mechanically. 

Thermocouple Working Principle 
The thermocouple principle mainly depends on the three effects namely Seebeck, 

Peltier and Thompson. 

See beck-effect 

This type of effect occurs among two dissimilar metals. When the heat offers to 

any one of the metal wire, then the flow of electrons supplies from hot metal wire 

to cold metal wire. Therefore, direct current stimulates in the circuit. 

Peltier-effect 

This Peltier effect is opposite to the Seebeck effect. This effect states that the 

difference of the temperature can be formed among any two dissimilar conductors 

by applying the potential variation among them. 

Thompson-effect 

This effect states that as two disparate metals fix together & if they form two joints 

then the voltage induces the total conductor’s length due to the gradient of 

temperature. This is a physical word that demonstrates the change in rate and 

direction of temperature at an exact position. 

https://www.elprocus.com/current-sensor/


Working of Thermocouple 

The thermocouple schematic diagram is shown in the below figure. This circuit can 

be built with two different metals, and that are coupled together by generating two 

junctions. The two metals are surrounded by the connection through welding. 

 

                            Working of Thermocouple 

If the temperate at the junction end turn into equivalent, then the equivalent, as 

well as reverse electromagnetic force, produces in the circuit, and there is no flow 

of current through it. Similarly, the temperature at the junction end becomes 

imbalanced, then the potential variation induces in this circuit. 

The magnitude of the electromagnetic force induces in the circuit relies on the sorts 

of material utilized for thermocouple making. The entire flow of current 

throughout the circuit is calculated by the measuring tools. 

The electromagnetic force induced in the circuit is calculated by the following 

equation 

E = a (∆Ө) + b (∆Ө)2 

Where ∆Ө is the temperature difference among the hot thermocouple junction end 

as well as the reference thermocouple junction end, a & b are constants 

Advantages & Disadvantages of Thermocouple 

The advantages include the following. 



• Accuracy is high 

• It is Robust and can be used in environments like harsh as well as high 

vibration. 

• The thermal reaction is fast 

• The operating range of the temperature is wide. 

• Wide operating temperature range 

• Cost is low and extremely consistent 

The disadvantages include the following. 

• Nonlinearity 

• Least stability 

• Low voltage 

• Reference is required 

• least sensitivity 

• The thermocouple recalibration is hard 

Thermocouple Applications 

Some of the applications of thermocouple include the following. 

• These are used as the temperature sensors in thermostats in offices, homes, 

offices & businesses. 

• These are used in industries for monitoring temperatures of metals in iron, 

aluminum, and metal. 

• These are used in the food industry for cryogenic and Low-temperature 

applications. Thermocouples are used as a heat pump for performing 

thermoelectric cooling. 

• These are used to test temperature in the chemical plants, petroleum plants. 

• These are used in gas machines for detecting the pilot flame. 

Thus, this is all about an overview of the thermocouple. From the above 

information finally, we can conclude that the measurement of thermocouple 

output can be calculated by using methods like a multimeter, potentiometer, and 

amplifier by output devices. The main purpose of the thermocouple is to build 

consistent & direct temperature measurements in several different applications. 

 

 

 

 

 

 

https://www.elprocus.com/electronic-thermostat-circuit-and-working/
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PRESSURE MEASUREMENTS  

INTRODUCTION 

 

 In general, pressure is represented as force per unit area. The measurement of pressure is one 

of the most important measurements, as it is used in almost all industries. Some important 

applications of pressure measurement is listed.  

• The pressure of steam in a boiler is measured for ensuring safe operating condition of the 

boiler. 

 • Pressure measurement is done in continuous processing industries such as manufacturing 

and chemical industries.  

• Pressure measurement helps in determining the liquid level in tanks and containers.  

• In many flow meter (such as venturimeter, orifice meter, flow nozzle, etc.,) pressure 

measurement serves as an indication of flow rate.  

• Measurement of pressure change becomes an indication of temperature (as used in pressure 

thermometers-fluid expansion type).  

• Apart from this, pressure measurement is also required in day-to-day situations such as 

maintaining optimal pressure in tubes of vehicle tyres. 

 

 

 
Type of pressure to be measured Pressure Measuring instrument to be used 

Low pressure Manometer 

High and medium pressure Bourdon tube pressure gauge.  

Diaphragm gauge. 

 Bellows Gauges 

Low vacuum and ultrahigh vacuum McLeod vacuum gauge 

 Thermal conductivity gauges. 

 Ionisation gauges. 

Very high pressures Bourdon tube pressure gauge. 

 Diaphragm gauge. 

 Bulk modulus pressure gauge. 

 

 

 



 Manometer 

 What are Manometers?  

Manometers are devices used for measuring the pressure at a point in a fluid, by balancing the column 

of fluid by the same or another column of fluid.  

Types of Manometers  

Manometers are classified as: 

1. Simple manometers  

• Piezometer  

• U-tube manometer, and  

• Single column manometer  

      1. Vertical single column manometer  

      2. Inclined single column manometer  

2. Differential manometers  

• U-tube differential manometer  

• Inverted U-tube differential manometer  

Advantages of Manometers  

Easy to fabricate and relatively inexpensive  

• Good accuracy  

• High Sensitivity 

 • Requires little maintenance  

• Suitable for low pressure and low differential pressure  

Simple Manometers  

A simple manometer is one which consists of a glass tube, whose one end is connected to 

a point where pressure is to be measured and the other end is open to atmosphere. 

Piezometer  

Piezometer is one of the simplest forms of manometers. It can be used for measuring 

moderate pressures of liquids. The setup of piezometer consists of a glass tube  

 



The tube extends vertically upward to such a height that liquid can freely rise in it without 

overflowing. The pressure at any point in the liquid is indicated by the height of the liquid 

in the tube above that point.  

Pressure at point A can be computed by measuring the height to which the liquid rises in 

the glass tube. The pressure at point A is given by p = wh, where w is the specific weight 

of the liquid. 

 Limitations of Piezometer 

 1. Piezometer can measure gauge pressures only. It is not suitable for measuring negative 

pressures. 

 2. Piezometer cannot be employed when large pressures in the lighter liquids are to be 

measured since this would require very long tubes, which cannot be handled 

conveniently.  

3.Gas pressures cannot be measured with piezometer, because a gas forms no free 

surface. 

Construction of U-tube Manometer:  

This manometer consists of a U shaped tube in which the manometeric liquid is filled. 

The manometer is used to measure the pressure which is unknown by the balancing 

gravity force and acceleration due to gravity, g = 9.81 m/sec2. 

 The manometer consists of a steel, brass and aluminum material. It has a glass tube made 

up of pyralex glass. The graduations are made on the tube in terms of mm or in some 

condition it is graduated in kilo Pascal. 

Working of U-tube Manometer:  

The unknown pressure is applied in the one arm of the tube and the mercury in the tube or 

manometeric liquid filled in the tube moves in the tube or rises to the constant region and 

then the movement is stopped. The height of the liquid is measured and noted. The 

pressure is calculated by using the formula, 

P1-P2 = Pmhg 

The above equation is arrived by P1 = Pthg = P2+Pmhg 

                                                            P1-P2 = hg (Pt – Pm) 

P1 = applied pressure 

 P2 = 0  

Pt = specific gravity of the liquid or water  

g = acceleration due to gravity. 

 P1 – P2 is approximately equal to Pmhg. 

Advantages of U-tube Manometer:  

• Simple in construction 

 • Low cost 



 • Very accurate and sensitive 

 • It can be used to measure other process variables. 

 

Disadvantages of U-tube Manometer: 

 • Fragile in construction.  

• Very sensitive to temperature changes.  

• Error can happen while measuring the h 


