ROCKETS
Some extracts from Patrick Puddlefoot’s EEI at Home Hill SHS, Ayr, Queensland. 

Abstract:

The purpose of this investigation was to investigate the effects that aerodynamics and the various forces that act on a rocket have on rocket flight efficiency. Through the design of an investigation and hypothesis, and the construction of a model rocket using various shaped  nose cones, the calculation of the coefficient of drag, apogee, burnout velocity, acceleration of the rocket during thrust, the terminal velocity of the rocket during coasting and many other concepts were able to be compared to current theoretical concepts for each nose cone tested. By keeping the mass of the rocket constant throughout the investigation and by altering the shape of the nose cone of each rocket launched, a variety of these concepts were able to be calculated and each nose cone compared. Successful results enabled the hypothesis the chance to be broken or proved correct. This investigation proved this hypothesis to be untrue as the results and calculations revealed that the nose cone with the lowest coefficient of drag, and therefore the most efficient nose cone in flight, was the elliptical shaped nose cone (CD = 1.225) which was not the most streamlined nose cone design.
Paragraph from the introduction

This investigation will involve launching a constructed model rocket into the air, changing the nose cone of the rocket each time. Throughout the launching progress, and the thrust of the rocket into the sky, data will be collected so that the flight of the rocket can be analysed. The only possible way that this can be done with the materials available to us is through the use of an altimeter. The altimeter, which is placed inside the rocket during flight, records and stores the height of the rocket at every 0.1 second interval. This allows us to calculate the acceleration and velocity of the rocket at different points in time throughout the flight due to the known increase in height at every interval of time. Using a data cable that connects to the altimeter, the altimeter can be connected to a computer and the data uploaded via the program that comes with the altimeter. The computer gives a graph of the data and also a list of the height of the rocket at every 0.1 second interval. This data allows us to calculate all other relationships and phenomena surrounding the rocket flight so that experimental values can be critically analysed and compared against theoretical and accepted literature values. 

Selected data:
Table 2: Apogee

	Nose Cone
	Cylinder
	Elliptical
	Long

	Apogee (m)
	163.07 ±0.005
	199.64 ±0.005
	193.24 ±0.005


Table 3: Acceleration and Velocity
	Nose Cone
	Cylinder
	Elliptical
	Long

	Acceleration during boost phase (m/s2)
	23.722
	28.89
	26.022

	Velocity during coasting phase (m/s)
	47.8804
	48.0568
	48.2092


