[image: image1.png]


​

Static firing of an Estes rocket engine in the classroom.
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It is worth carrying out a static firing of a rocket engine in the classroom in order to explore the thrust profile (force against time) and make predictions of the velocity profile (velocity against time) of mini BLOODHOUND SSC before it is launched outside along its track. (You will need about 30 m for a "B" engine and at least 50 m for a "C" engine).  It is advisable only to use the less powerful A or B engines inside.

Mini BLOODHOUND SSC is placed on heatproof mats with its nose up against a force sensor. The mats are to protect whatever is underneath from sparks and bits of soot ejected from the engine. 

Two housebricks have been placed each side of the body but not touching it. The engine is inserted, with fuse plugged into place. The starter is connected after testing the batteries.
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The datalogger connected to the force sensor is started and the engine is fired.  Remember the readings on the (Data Harvest) sensor will be negative as the sensor is being pushed rather than pulled.
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IMPORTANT!!  Safety

Ensure that the engine is a loose fit to allow the engine to be ejected when the parachute charge goes off.  The firing should be carried out in safety beforehand outside to ensure that the engine is true and horizontal within its housing. It is worth checking how far the rocket casing will be thrown when the parachute charge goes off and ejects it.  This must be collected by someone wearing heat proof gloves as soon as possible after ejection and preferably caught in a container.  Remember the spent casing will be very hot. If there is the slightest doubt place a screen in front of the setup.

Ensure that spectators stay forward of the firing.

If the room is equipped with smoke detectors they will need to be turned off, although most teaching rooms will be equipped with heat sensors and not smoke sensors. Ensure that adequate ventilation is possible.

Adhere carefully to instructions and safety advice supplied with Estes model rocket engines.

Results
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	On the left is the Data Harvest file with the area between the curve and the time axis highlighted to show the total impulse delivered.



	To the right is the excel file. Note the parachute charge which fires about two seconds after the main charge has finished.
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The total impulse for a B engine is about 5 Ns which if applied to a car of mass 0.2 kg means

Impulse = change in momentum

   

            5 = 0.2v - 0

     or   v = 5/0.2 = 25 m/s     or  90 km/h

For a C engine the impulse is 10 Ns

      so v = 10/0.2 =  50 m/s   or  180 km/h  in excess of 100 mph!

Check out the test firing of the BLOODHOUND SSC's rocket engine on the web-site.
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