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What is Shock Wave?
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To watch the videos, click on the links below

Understanding Shock Waves in Aerospace 
Applications
The sonic boom problem
What is a Shockwave

https://www.youtube.com/watch?v=j493HvCkMbM
https://www.youtube.com/watch?v=JO4_VHM69oI
https://www.youtube.com/watch?v=gEXPVuAPyb0


Flow Regimes
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To watch the video, click on the links below
Flow Regime

https://www.youtube.com/watch?v=C4W-FDPy0Fg


Hypersonic Flow Applications
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To watch the videos, click on the links below

How fast is that land air
How fast is that spacecraft 1
How fast is that spacecraft 2

https://www.youtube.com/watch?v=wbzyg70CvLc
https://www.youtube.com/watch?v=iV-sXXc6Z40
https://www.youtube.com/watch?v=jTJ7e-AI9Tc


Governing Equations

• Flow inside Nozzle and Diffuser
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Governing Equations

• Enthalpy

• Stagnation Properties

• Stagnation Enthalpy
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Governing Equations
Consider the steady flow of a fluid through a duct such as a nozzle, diffuser, or some other 
flow passage where the flow takes place adiabatically and with no shaft or electrical work, 
as shown in Fig

Assuming the fluid experiences little or no change in its elevation
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Governing Equations
When the fluid is approximated as an ideal gas with constant specific heats, its enthalpy 
can be replaced by
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For ideal gases with constant specific heats



Governing Equations
Then the energy balance for a single-stream, steady-flow device can be expressed as

where

ℎ𝑜 = 𝐶𝑝𝑇𝑜
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Example: Compression of High-Speed Air in an Aircraft
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Example: Compression of High-Speed Air in an Aircraft
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Example: Compression of High-Speed Air in an Aircraft
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Speed of sound
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An important parameter in the study of compressible flow is the speed of

sound c
For an ideal gas it simplifies to

where k is the specific heat ratio of the gas and R is the specific gas constant. The 
ratio of the speed of the flow to the speed of sound is the dimensionless Mach 
number M

𝑀 =
𝑉

𝑐

During fluid flow through many devices such as nozzles, diffusers, and
turbine blade passages, flow quantities vary primarily in the flow direction
only, and the flow can be approximated as one-dimensional isentropic flow
with good accuracy.

𝑐 = 𝑘𝑅𝑇



Example Gas Flow through a Converging–Diverging Duct
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Example Gas Flow through a Converging–Diverging Duct
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Example Gas Flow through a Converging–Diverging Duct
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Example Gas Flow through a Converging–Diverging Duct
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Example Gas Flow through a Converging–Diverging Duct
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