 Chinese Lantern

This is a sample of a science project.
Problem   [6 - 8 sent] 
All scientific approaches begin with the question “What do I want to find out?” This is your ‘problem’, or what it is you’re trying to answer. Briefly introduce your topic and connect it to your problem. Keep the problem statement specified and focused. Be sure to include your question here. Rewrite this paragraph until it says exactly what you want it to say.

Hypothesis [ 6-8 sent. ] 

After researching, you should be able to make an educated guess to answer your question. The hypothesis should include:

1) the focus of the 
experiment;

2) what’s being measured;

3) expected results; and

4) why you expect those results.



Hot air balloons have been around since at least 1783 with the first manned flight by the Montgolfier brothers in a twenty-minute trip. Balloons have now become a common sight in many areas including in the wine-country of Temecula Valley. Hot air balloons essentially work on the simple principle that hot air rises with relatively cold air around it. A balloon filled with warm air will rise based on how warm or hot the air inside the balloon is compared to the surrounding air. 

In this experiment, a sky lantern filled with warm air provided by a candle at its base will rise into the air. On different flights, a different amount of weight will be added. What effect does weight have on the time it takes a sky lantern to rise to a given distance?

[Focus:] A Chinese sky lantern is used made of lightweight paper for the balloon and wires for the framework at the bottom. A candle is attached to the wire made of flammable compressed paper.. [What’s being measured:] The sky lantern is to be timed to a height of twenty feet with extra weight added the second and third flights.

[Expected results and why those results are expected:] Since research on gravity suggests that the greater weight will create greater difficulty in flight, it is hypothesized that the flight with no extra weight will fly the quickest to twenty feet, with a little extra weight will be the second fastest, and the most weight will be the slowest to rise to twenty feet. Specifically, the lightest sky lantern will rise to twenty feet in eight seconds, the little-extra weight added lantern in ten seconds, and the heaviest lantern in 14 seconds.
Materials
This is a detailed list of all materials needed for the project. This needs to include all tools as well as the quantity of an item when required.

Procedure
This is a step-by-step list of every part of the experiment  including building/setting up, how to measure data, what data to collect, and the steps to change the variable. This should be so detailed that another student should be able to look at the procedure and duplicate it him/herself. Think of this as a recipe that also tells how to measure the results.
Experiment
This is where you actually do the experiment as described in procedure steps 
3 Sky Lanterns with candles included
ground stake
3 twenty-one foot pieces of thread
stopwatch to hundredths-of-a-second accuracy

mallet or hammer 

measuring tape or ruler

lighter

2  2-gram washers

1. Lay the sky lantern flat on the ground carefully.
2. Fill the lantern with air and open it as oval as possible.
3. Fix the candle into the internal cross-shaped iron framework, and bend the iron button into flat and fasten it onto the candle to ensure that the candle is locked firmly.
4. Attach a twenty-foot piece of thread to an outside cross of the iron bar by tying a knot. Tie and knot the other end of the thread to a stake that is put in the ground with the hammer or mallet.
4. One person lifts and holds the top of the lantern, while another person lights the candle.
5. 
:
:

:

Table and Graph
Record your data in a table and a graph. Choose a graph based on the type of data you have collected. (For example, a line graph is used for changes over time.)
Analysis / Summary of Results
How exactly is your  

     experiment measured?



Flight Times for Hot Air Balloons (in seconds)
	
	Flight #1
	Flight #2
	Flight #3
	Average

	Lantern
	7.01 s
	6.62 s
	6.54 s
	6.72 s 

	Lantern + ___g
	12.6 s
	7.94 s
	7.52 s
	9.35 s 

	Lantern + ___g
	13.98 s
	8.62 s
	8.54 s
	10.38 s
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Students may not use a computer-generated graph; it must be done by hand.

A sky lantern, similar to a hot-air balloon, is constructed of iron wire and tissue paper. It has the air heated inside it by a candle suspended from the wire in the center of the opening of the lantern. There is thread 20 feet long attached to the bottom of the lantern that is staked to the ground to determine when the twenty-foot high mark has been reached. A different lantern is used for each flight that requires a weight to be put on.  The time it takes for the lantern to reach a height of 20 feet is timed. Each flight is repeated three times and an average is found for each change of. The time is determined to the nearest hundredth of a second.
Analysis /Summary of Results (cont.)
Actual results.
Conclusion:
¶ #1 Answer the question. Describe the data
¶ #2 Evaluate the hypothesis.

Restate the hypothesis; was the hypothesis correct, incorrect, or partially correct.
¶ #3What changes, problems, and adjustments did you have to make?


The sky lantern with no added weight had flight times of 7.01 seconds, 6.62 seconds, and 6.54 seconds for an average of 6.72 seconds. The lantern with 2 grams of weight added had flight times of 12.6, 7.94, and 7.52 seconds, for an average of 9.35 seconds. The sky lantern with 4 extra grams of weight attached had flight times of 13.98, 8.62, and 8.54 seconds for an average time of 10.38 seconds. Therefore, the weight of the lantern determined the speed at which the lantern rose: no extra weight was the quickest to twenty feet, two grams of extra weight was the second fastest, and the 4-gram extra weight lantern took the greatest time.

Increasing the weight attached to the sky lantern caused it to rise at a slower rate. In fact, the lightest sky lantern’s flight average of 6.72 seconds was 2.63 seconds faster than the lantern’s average with 2 grams added, and 3.66 seconds faster than the lantern with 4 grams added. 

In the hypothesis, it was thought that the lighter the sky lantern, the less time it would take to reach twenty feet. Therefore the hypothesis was correct in the order to reach the twenty-foot height. The extra weight required a longer time to rise in order to overcome the greater stress that weight put on the lift required. This pull of gravity (weight) was greater and had to be overcome. One part incorrect in the hypothesis was the belief that the sky lanterns would rise as fast as they actually did. In all three cases, the sky lantern rose faster than predicted. The weight’s effect ended up being a little less than anticipated while the lift provided was more than it was thought it would be.

There were three problems running the experiment. While testing it was discovered that it would be too difficult to attach a weight to the wire cross of the lantern while the candle was lit due to the heat. It was decided to use three different lanterns.  Secondly, the testing had to be stopped one time because the wind made it too difficult to run the experiment. Lastly, a tear in the paper lantern material forced restarting that section of the project. 

¶ #4 Other considerations.
¶ #5 Other thoughts or new questions.
¶ #6 What did you learn about doing experiments in this project? If you had to do another experiment, would you want to do the same experiment again with changes or would you want a completely different topic? Why?


There were a few considerations that may have affected the results. One consideration was that there was a slight breeze that may have had some effect on the time it takes for the balloon to rise to the twenty feet. Secondly, the height of twenty feet was determined by the thread becoming taut; this would then rely on the person stopping the timer immediately, while having one hand on the string, which may not always be done consistently. Lastly, and most importantly, knowing when to begin the first flight was not always evident. Does one allow it to barely begin to rise and release it? Or does one wait a longer time? All the results had the first release of each lantern take the longest time, which suggests it was released too early.

Trying to decide how to generate the heat needed to fill the balloon to create lift was a challenge. Most sources, such as propane, are far too heavy to create enough lift to overcome the weight, for example, of a propane tank. A sterno stove was considered but deemed too heavy as well. The first thoughts had also considered building the balloon from scratch. Finding the right materials was an issue, as well as the fact that the sky lantern is ready-made, thus easier. An interesting idea would be to do the experiment at night, when it is cooler, and do it during a warm day. Would the effect be the same? Would the cooler air allow the sky lantern to get to 20 feet in a quicker time?
:
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