
  

 

SHOCK TUBE LAB 

 

 

PURPOSE: The purpose is to measure the Mach Number and 

Pressure Ratio for a Shock Wave travelling down a 

Shock Tube and to compare the measurements with 

theoretical values based on Normal Shock Wave Theory. 

 

SETUP: The Shock Tube consists of a driver section and 

a test section. The test section has 2 pressure 

sensors: these are wired to an oscilloscope.  

 

PROCEDURE: Install a paper or mylar diaphragm in the 

flange which joins the two sections of the tube. Fire 

the tube and record pressure sensor data on the 

oscilloscope. Use these measurements to estimate the 

Mach Number and Pressure Ratio. Compare the 

measurements with theoretical values. Repeat the 

experiment for weak and strong shocks.  

 

 



 
 

SHOCK WAVE THEORY 
 

High speed gas dynamics theory shows that for a normal 

shock wave the pressure ratio across the shock is 

related to the Mach Number by the equation:  

 
PH/PL = 1 + 2k/(k+1) (MLML - 1) 

 
where ML is the Mach Number of the shock wave, PH is 

the pressure downstream of the shock and PL is the 

pressure upstream of the shock. 

 

 
 

SHOCK WAVE MEASUREMENTS 
 

The pressure rise across the shock is given by each 

pressure sensor. The pressure ratio is: 

 
PH = PL + ΔP       PH/PL = 1 + ΔP/PL 

 
 
The Mach Number is: M = U/a. In this equation, U is 

the shock speed and a is the speed of sound. The shock 

speed is the distance between sensors divided by time 

between sensors: U = Δx/Δt. The shock moves into 

atmospheric air with sound speed √[kRT] = 343 m/s.   

 

 



 



 
 
 
 

 
 
 
 
 
 
 



 
 
 
 

 
 
 
 
 
 



 
 
 
 

 
 
 
 
 
 



 
 

SHOCK TUBE DATA SHEET 
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SAMPLE CALCULATIONS 
 
 
 
 
 
MACH NUMBER 

 
U = Δx/Δt 

a = √[kRT] 

M = U/a 

 
 
 
PRESSURE RATIO 

 
ΔP(BAR) = ΔP(VOLTS)/CF 

PH/PL = 1 + ΔP(BAR) 
 
 
 
 
PRESSURE SENSORS 

 
SPACING   Δx = 0.15m 
 
CF#1  2.46 [VOLTS/BAR] 

CF#2  1.95 [VOLTS/BAR] 
 

 
 
 
 
 
 
 
 



 
 
 
 
 

 
 
 
 
 
 
 



 
 
 

 

 
 
 
 

 
 



 
 

 
 
 
 
 
 



 
 

 


