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Pressure Altitude 
In the previous module, we studied the concept of standard atmosphere 
and the behavior of pressure and density at isothermal and gradient layers. 
Now, we introduce the concept of pressure and density altitudes. 
Pressure altitude is the altitude associated with a given pressure assuming 
standard atmosphere or standard atmospheric conditions. In other words, 
pressure altitude is the altitude an airplane would be at, if it was a standard 
day. 
The airplane's altimeters measures the altitude based on the sea level 
pressure (101325 Pa), for a standard atmosphere. So, when the pilot starts 
the airplane, he sets the altimeter for this sea level pressure setting. 
 While pressure altitude provides a correction for pressure, it does not take 
into consideration the ambient temperature of the air -   factor that, on a 
hot day when performance of the aircraft is degraded, is far more critical. 
 
Density Altitude 
Density altitude is defined as the altitude at which the density of the Stand-
ard Atmosphere is same as the density of the air being evaluated. The 
density altitude is the pressure altitude corrected for the standard tempera-
ture. 
 
Solved Example 1: 
Calculate the standard atmosphere values of           at   Geo-potential 
altitude of 15km. 
 
Solution: 
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Solved Example 2: 
If an airplane is flying at an altitude where the actual pressure and tempera-

ture are                          respectively, calculate the pressure, 
temperature and density altitudes? 
Solution: 
Using standard atmospheric table, we find that 

 
 
Airspeed 
Airspeed is the speed of the aircraft relative to air. In aviation industry, syn-
onyms like indicated air speed (IAS), true air speed (TAS), calibrated air 
speed(CAS), etc. are used to denote the same. It is important to know the 
subtle difference among them. 
How to measure the speed of the aircraft? 
By Using pitot-static tube". 
 
Pitot-static tubes typically face free oncoming airflows to measure the dif-
ference of total and static pressure, which is used to find out the velocity of 
the flight vehicle using equation 2: 

                 ………………………2 
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Various Speeds 
1. Indicated Air Speed (IAS): 
The speed indicated by the airspeed indicator in the cockpit, which is based 
on the Pitot - static tube attached to the airplane. 
2. Calibrated Air Speed (CAS): 
The indicated airspeed correct for the position and instrument errors. In 
standard atmospheric conditions, this is equal to the True Air Speed (TAS). 
3. Equivalent Air Speed (EAS): 
The calibrated air speed corrected for adiabatic and compressibility effects. 
The altitude effects are included in this speed. 
To explain the three airspeed, let us assume that an aircraft is in cruise at 
an altitude of h, where the density is  , dynamic pressure is q and the cor-
responding velocity is v. Now if we want to simulate the same dynamic 
pressure at mean sea level (  ), the corresponding velocity is known as 
equivalent air speed. 
4. True Air Speed (TAS) 
The airspeed of the airplane relative to the undisturbed air. 
 
True Air Speed (TAS) & Equivalent Air Speed (EAS) relation: 
Suppose an airplane is flying at an altitude (ha) and experiencing dynamic 
pressure (Pa). 
 
We define equivalent airspeed as that speed with which the aircraft needs 
to fly at sea level to duplicate the actual dynamic pressure (ha) at a given 
altitude.so, we can write; 

 
The relationship between true airspeed and indicated airspeed is given by 
Equation 3. 
Hence, 

                              …………………………..3 
where, 
   - Density of air at sea level 
  - Density of air at a given altitude 
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Pitot-Static tube 
 

 
 
Figure 1: Schematic diagram representing the function of Pitot-Static tube 

 
1. A schematic drawing of a pitot-static tube is presented in the Figure 1. It 
consists of two concentric tubes, say A and B. 
 
2. The rear ends of these two tubes are connected to a differential pressure 
sensor. 
Typically a pressure sensor is a micro electro-mechanical device that is ca-
pable of measuring pressure and provides an equivalent analog output. 
 
3. The front end of the tube A is open to free stream to trap the total pres-
sure (Po) during the flight. 
 
4. Whereas tube B is a closed mouth tube having equally spaced peripher-
al holes to communicate with the surrounding air. Thus, tube B will be cap-
turing the static pressure (Ps). 
 
5. The output of the pressure sensor is usually in volts (V ). In order to use 
this setup for velocity measurement, one has to calibrate the pressure sen-
sor. Once the calibration chart is available for the specific pressure sensor, 
we can convert voltage (V ) to Pascal (Pa). 
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Stagnation Pressure or Total Pressure (Po) 
It is the pressure measured at a point where the molecules are brought to 
rest isentropically. 
 
Static Pressure (Ps) 
It is the pressure exerted by the fluid due to its random motion. 
 
 
 


